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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 

HOMEKCUTDBK AM) SYSTEM OF SOTATIOX 

^OPTES IH TEE AB8TEACTS. 


1. Before beginniTig to write an abstract, it is desirable to read 
tbrongh the whole of the original paper, in order to form a judgment 
as to its iinportance, and as to the scale on wbicb the abstract should 
accordingly be made. 

2. The abstract should mainly corsht of the expression, in the 
abstractor’s own words, of the substance of the paper. 

8. The abstract should be made as concise as possible, consistently 
with a clear and accurate statement of the author’s result or theories, 
due regard being paid to their import. 

4f. If an abstract of a paper on tlie same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appetmod, note should as a rule be made of this fact. Important 
references to the researches of others quoted by an author should be 
reproduced in the abstract. Always employ figures instead of 
Roman numerals for refcreuces, thus : — Anmlm, 221, 92, instead of 
CGXxi, 92. 

5. If an abstractor is acquainted with papers previously published 
by other authors containing statements oiilier practically identical 
with, or opposed to, those in the ])aper abstracted, and to which no 
]*6£erenco is made, ho should notice Uioir agreement or contradictiou 
in a foot-note. 

6. As a rulo, details of methods of preparation or analysis, or 
genemlly speaking of work, may be omitted, unless such details are 
essential to the understaudmg of the results, or have some mde- 
peudent value. 


Nozneuclatnre. 

7, Employ names such as sodium ohhride^ potassium sulphate^ 
etiyl aoetate, and use the terminals ous and ic only in distinguishing 
compounds of dilEerent orders derived from the same elementary 
radicle ; such, for instance, as mercurous and mercozic chloride, sul- 
phurous and sulphuric acid. 
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8. Term compounds of metallic and alcoliolfc radicles with the sfroup 
OH, hydroxides and nob hydrates; for example, potassium hydroxide, 
phenyl hydroxide, the name hydrjite being reserved for compounds 
supposed to contain water of combination or crystallization. Com- 
pounds such as CHsOINa, CaHsOlTa, CvHisONa, &c., should be termed 
sodium methoxide, ethoxide, heptyloxide, &c. 

9 . Apply the term acid only to compounds of hydrofifen with 
ne^tive radicles, such as HNOa, H^SOi, H3PO4, and denote the oxides 
which form acids by names such as sulphuric anhydride, carbonic 
anhydride. Term salts containing an amount of metal equivalent 
to the displaceable hydrogen of the acid, wmnal and not neutral 
salts, and assign names snch as hydrogen sodium sulphate, hydrogen 
disodium phosphate, &c., to the acid salts. Basic salts are as a rule 
best designated merely by their formuloB. 

10 . Use names such as methane^ ethane, Ac., for the normal 
paraffins or hydrocarbons of the C«H2a4.2 series of the form 
0H3-[CH3]5*0H3, Ac. The isomeric hydrocai bons are usnally moat con- 
veniently represented by names indicating their relation to methane ; 
for example, 0H3*CH3-CH2*CH| = propylinethane ; OH3'OH(OH3)3 = 
isopropylmethane or trimethylmethane ; or, although less frequently, 
by names such as diisopropyl. 

11 . Term the hydrocarbons CiBE* and C2H2 ethylene and acetylene 
respectively (not ethene and ethine). Distinguish the homolognes of 
ethylene, whenever possible, by names indicating their relation to it, 
such as metbylethylene, dimethylethylene, &c., denoting the di-doriva- 
tives of the form 0*H2ii+i'CHlCH*C«H2»+a as and those of the 
form CH2!C(0iiHa»+j)a as ) 3 -compounds, thus: OHi'CH'.CH^OHa =s 
tf-dimethyletliylene ; 0H2!0(CH3)3 = ^-dimethylethylene. Similarly, 
use names snch as methylacetylene and ^methylacetylene for 
the homolognes of acetylene of the form CH:C*C»H2ii4.i and 
0nHa«+i-C:C-C»Ho3^i. Adopt the same allene for the hydiocarbon 
GH2ICIGH3, and in^cate the i*eIation which its homolognes bear to 
it in the same manner as pointed out for acetylene. 

* 12 . Distinguish all alcohols, that is, hydroxyl-derivatives of hydro- 
carbons, by names ending in oZ; such as qninol, catechol, resorcinol, 
saligenol, glycerol, eiythrol, mannitol, instead of hydroquinone, pyro- 
catechin, resorcin, saligenin, glycerin, erythrite, mannite. Compounds 
which are not alcohols, but which are at present distiiiguished by 
names ending in oZ, may be represented by names ending in ole, if a 
systematic name cannot he given. For example, write indole instead 
of indol : farfnraldehyde instead of furfurol ; fucusaldehyde instead 
of fucnsol. Ethers derived from phenols, snch as CeHs'OCHj, &c,, 
hitherto called anisol, anethol, 4 c., may be distinguished by names 
ending in oiZ, as anisoil and anethoil. 

Alcohols should be spoken of as mono-, di-, tri-, or Tx-hydno, 
according to the number of OH groups. 

13 . Compounds analogous to the acids of the lactic series containing 
the group OH should he teimed Aydrea^-derivatives,ajid not oxy-deriva- 
tives ; for example, hydroxyacetio and not oxyacetic acid. Compounds 
containing the analogous groups CaHoO, CsHsO, CH3-COO, &c., should 
in like manner be termed efiioxy-, phenoxy-, acetoxy- derivatives. Thus 



etlinxypropionic acid instead of ctliyl-lactic acid; B : 4 dietlioxybenzoic 
acid instead of dietbylprotocateohuio acid; and acctoxy propionic 
acid instead of acetyl-lactic acid. Terms such as diefcliylprotocatochnio 
acid slionld be understood to mean a compound formed by the dis- 
placement of hydrogen-atoms in the hydrooaibon radicle of prolo- 
cn technic acid by ethyl, yiz., CGH(C 2 H 5 )a(OE[) 2 *OOOB[, and not 
( " 8 Ha( 002 H 5 ) 2 -OOOH, j list as dibromoprotooatechnic acid is understood 
to bj the name of a compound of the formula O^HB 1 * 2 ( 0 H)i-00 OH. 

14. The term ether should be restricted to the oxides of hydro- 
carbon radicles, and the so-called compound others should be repre- 
sented by names similar to those given to the analogously constitntod 
metallic salts (comp. 12), 

15. Compounds of the radicle SOsH should, whenever possible, bo 
termed suljohcmic acids, or failing this, sulpho-compmmls : as benzene- 
sulpbonic acid, sulphobenzoic acid, and not sulfi-compoands. Com- 
pounds of the radicle SOj*NH 2 should be termed snlphonamides. 

16. Basic sul)stances should invariably be indicated by names 
ending in as aniline, instead of anilin, the termination in being 
1 estricted to cei*tain neutral compounds, viz., glycerides, glucosidos, 
bitter principles, and proteids, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chlonde, bromide, 
or iodide bbonld always receive names ending in iJe and not ate, as 
nioipnino hydrochloride and not morphine hydi-ochlorate. 

dotation. 

17. Equations should he omitted unless essential to the under- 
standing of the results; they, as a rule, should nut be written on a 
separate line, but should run on with the text. 

18. To economise space, it is desirable : 1, that dots should he used 

instead of dashes in connecting contiguous symbols or radicles, when- 
ever this does not interfere with tlio cloarnoss of the formula; 2, that 
formulm should bo shortened by the judicious employment of the 
symbols Me for OH^ Et for OsH®, Pi- for for 

CH(OHj)n Ph for 0«Hs, Ac for OUOH.,, and Bz for CO'Oull®; and 

that form aim should be written in one line wbouover this can bo 
aoue ^^ithout obscuring ihou* luoautug, b'ox* example ; 

C01,-0H(0m), instead of OCU— 0H<Q§‘y| 

[OOVOH(OH)],S instead of ootSSoH^® 

GH( I GH, instead of OHaZlOH, 

GH : GH instead of GH=OH 

' OH,-0=0H 

GH ; 0-GH,-GH,-G : OH instead of I 

OH,— CEOH 

CHMe : OHPl- instead of OH,*OH=.OH-OH,*OH,'OH* 



Iviii 


COOH-OH : CMe'OOOH instead of 
CH.CH, 

CHJBrCBrMe instead of 


OHr-Ct:OH 


cooH iooH 


CEtiAc'COOEt instead of 


CBtBr 

OH, 

0 


V/. 

i. 


CH,-CHMe. 


I 

OOOOjH, 

CHr-OH-C:Bt 


CH,-OHMe- 


>0 instead 




> 0 , 

-CH-CEs 


CHPli(0Bz)-CH(0B3!)-C00Et instead of 

C6H5*CH(O-OO-OJB[6)-OH(O-OOO8H0-0O0CaH5. 


19. In representing tlie constitution of benzene-deriratives, as a 
rale, merely indicate the relative positions of the radicles in the 
symbol of benzene by figures, instead of by means of the hexagon 
symbol, for example; — 

Bftradibromobenzenesulphonicacid, CeHsBr3*S08H[Br : SO)H;Br 


1:2:4] instead of 



the order 


the figures always being used in 


1 



4 


Belatively to the position 1, the positions 2 and 6 should always be 
spoken of as or^/io-positions, 3 and 5 as we^a-positions, and 4 as tho 
yvEra-position. It is better, however, in speaking of the derivatives of 
benzene, to express their constitution by giving them, names such as 
1 : 2 dibromobenzene, 1:3 dihromobenzene, &c., rather than , by terming 
them ortho- or meta-dibromobenzene, <&c. 

20. Moreover, in representing the constitntion of derivatives of other 
**closed-chain’’ hydrocai'bons do not, as a rule, employ graphic formula?, 
but merely indicate the position of the radicles introduced in the fol- 
lowing manner: — 



Tn the case of naphthalene, express the position of the radicles 
introduced in place of hydrogen relatively to the carbon-atoms 
common to the two “rings,” and number the positions in the one ring 
1, 2, 3, 4, and those in the other 1', 2', 4' in the order shown 

by the annexed symbol : — 


1 " 1 



The dichloronaphthalenes, for example, are spoken of simply as 
1 ; 2 dichloronaphthalene, or dichloronaphthdlene[Gl : Cl = 1 : 2], &c., 
thus : — 


1 : 2 dichloro- 
naphthalene = 


1 : 3 dichloro- 
naphthalene = 



1 : V dichloro- 
naphthalene s= 


1 : 3' dichloro- 
naphthalene = 


Cl Cl 



In the case of biphenyl, indicate the position of the radicles rela- 
tively to the carbon-atom of one Cs group which is associated with the 
other Gb group, and number the positions in the one group by the 
figures, 2, 3, 4, 5, 6, and the corresponding positions in the other group 
by the figures 2^, 3', 4^, S', &, as shown by the toUowing symbol : 



Thus the mono-derivatives, the bromodiphonyls, for example, are 
rcpi*eseuted as 

Bromodiphenyl [Br = 2] 

|Bu = 31 


9 > 

99 


Br s4 


and the two dibromodiphenyls 


0 0 


Br 

Br 


and 


Br 


Br 


are respectively dibromodipbeuyl [Br ; Br s= 2 ; 8] 


and dibromodiphenyl [Br : Br as: 2 t 6'j- 





Tn flip ra^e of anthracene^ employ tlie following syniLol, and inJicalo 
the position of the radicles relatively to the central Ui-group; 

^ A 

2',/\-C-Y'N2 * 


8' 


Y 


Lc— . . 


\/ 

4 


3?xamples : 

Alizarin, I CA : CcHsCOH)^ [OH : OH = 1 : 2]. 

Quinizarin, OaH* I OiOo I OeH' 2 (OH )2 [OH : OH = 1:4]. 

Ajnthraflavic acid, OsHaCOH) I CaOa I C 6 H 3 (OH) [OH : OH =2:3']. 

Pni-purin, C 6 H 4 : CA •* 08H(0H)3 [OH : OH : OH = 1 : 2 : 4J. 

In speaking of componnds such as these, their constitution may bo 
represented by the names 

1 : 2 Dihydrozjanthraquinone = Alizarin. 

1:4 „ = Quinizarin. 

2 : 3' „ = Anthraflavic acid. 

1:2:4 Trihydroxy anthraquinone = Purpnrin. 

Always include the letters and figures indicating the constitution of 
derivatives of closed-chain hydrocarbons in square brackets. 

21. In the case of thiophen^ express the position of the radich'S 
introduced relatively to the sulphur-atom by numbejfs, as shown by 
the following symbol : 

S 

6 2 


In the cases of pyrroUne and pyridfm^ indicate tho position rela- 
tively to the nitrogen-atoms as shown by the following symbols ; 


1 

3sr 

0, 



Pyrrolme. 

In the case of indole, positions should be numbered as shown in tlio 
loUowing symbol : — 




In the case of qainoHne, express the positions relatively to the 
carbon-atoms''comnion to the two rinqs, and naraber the positions in 
the carbon ring 1, 2, 3, 4, and those in the nitrogen ring i', 2', 3', 4' 
iu the order shown by the annexed symbol : — 


r 

1 N 



4 4 ^ 


The TSditor^s tlechion, in all matters comeoted uPith the Ahsti acts, must 
he considered jinuL 
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General and Physical Chemistry, 


Some Gaseous Spectra: Hydrogen, Nitrogen. By J. S. Amfs 
{Phtl. Mag, [5J, 30, 48 — 68). — Exact detormiuations of the wave- 
lengths of tho lino-<»peotra of hydrogen and nitrogen. The results 
arc tabulated and compared with those of Hasselberg, Corim, and 
Doslandres. H. C. 

Relations between the Lines of Various Spectra, with 
special reference to those of Cadmium and Zinc, and a Be- 
detsrmination of their Wave-lengths. By J. S. Amls (PIdL Mag, 
[6], 30, 33 — ifS) — ^The author gives an historioal and critical survey 
of the various theories that have been put forward with regard to 
supposed relations between the linos of the spcctm of different 
elements. Measurements of tho wave-lengths and descriptions of the 
linos of tho vane and eadminm Rj)ectra are given from photogra])liR 
made by Rowland of the are specti^ju Tho two spectra consist mainly 
of groups of throe lines, wliioh overlap in the cadmium spectrum ; 
but lino for line and group by group the two spectra correspond. 
The difFeronces of the wavo’-numbors of the last lines in each of the 
triplets of tho two spectra are practically identical. The differences 
in wave-numbers between tho fii*st and second linos in each tnplot 
arc all found to be about 39 for zinc and 117 for cadmium; tlie 
(liffc^roncos between the second and third lines are 19 for zinc and 
64 for cadmium. The first set of differences is therefore in each case 
about double the second. The spectrum of magnesium has 10 groups 
of triplets, but these bear no apparent relation to those of zinc and 
cadmium. There is, however, one broad reversed line common to the 
three spectra ; in magnesium, at wave-length 2852*2 ; in zinc, at 
wave-length 2188 3 j in cadmium, at wave-length 2288 1. The differ- 
ences of the wave-numbers in. each magnesium triplet are also nearly 
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consta’it, being close to 4 and 2. Tbe specti*a of calcium, sti^ontinm, 
barinra, and mei‘cuiy also contain triplets, but their number is small 
in comparison with that of the Hues not so included. U. 0. 

Spark Spectrum of Gadolinium Chloride. By L. dij Bors- 
t.vui»RJ^N rend.. Ill, 472 — 474). — With a spark of low iu- 

tensity, the spectrum of a hydrochloric acid solution of gadolinium 
chloride consists of many bands and lines ; with a more intense spark, 
the bands disappear, and the spectrum consists of lines only. With 
a coil of low intensity, and the poles widely separated, the develop- 
ment of the bands is very remarkable. 

Tbe following are the more impoitant wave-lengtbs in the pris- 
matic spectrum with a spark from a coil of high intensity : — 

6221, 5827, and 5698, middle points ot somewhat strong bands. 

5101, 4888, 4617, and 4467, lines at the edges of bauds. 

5723, 5705, 5686, 5669, 4929, 49l)8, 4888, 4793, 4633, 4617, uud 
4467, lines superposed on the bands, or, in some cases, appearing 
independently of bands. C. H. B. 

The Spectroscopical Properties of Russian Oil of Pepper- 
mint. By H- Andees (Ohem. Centr., 1890, ii, 140 ; from Plim m. 
Buss., 29 , 257 — 260j. — ^The author has compared the spectroscopiiMl 
properties ot Russian oil of peppermint with those of the Eiiglmh oil, 
as desciibed by TichomirofF, and finds that they are almost i<lcntical, 
the only differences being (1) that the black band, which in the case 
of the English oil appears between 8*5 and 9*5 (D = 10), in that 
of the Russian oil is somewhat wider, extending from 8*6 — lO’O; 
(2) the most highly refractive part of the spectimm, from 14*5 to 
the ultra-violet end, is quite clear in the case of the English oil, 
whereas in that of the Russian oil, the blue and violet is darkened. 

J. W. L. 

Measurement of the Quantity of Light that Enters Water. 
By P. Regnard {Cumpt rend. 8oc. Biol. [9J, 11, 289). —A lino was 
suspended in the sea hy an anchor at the bottom and a buoy at tho 
top. Along this at distances of 2 or 3 metres from one another were* 
placed tubes filled with equal volumes of hydrogen and chloiino. 
The amount of hydrochloric acid formed by the conibhution of ihc 
two elements is proportional to the amount of light tiuy i*(*ccivc 
(Bunsen and Roscoe). These preparations are made one night; tho 
light of the day enters the water in inverse prop action to its (l(‘|)th ; 
the next night the tubes, which are graduated, are examined, and tho 
results coincide very closely with those previously obtained with a 
selenium pile. X). JI. 

Change of Volume on Mixture of Two Liquids, and its 
Influence on the Refractive Power. By L. Buoiikkrmbu (ZvlL 
physikal. Chtm. 6, 161 — 186). — The author nnderst inds by contrac- 
tion on mixing two substances (dilatation being considered m 

negative contraction), tbe expression — ^ D, is tho calculated 

density the mixture would possess if no contraction took place; 1) is 
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the observed density of the mixture, A similar expression 

represents the “ contraction ” of the ref]*active power of two sulv 
stances on mixiuj?. Pulfrich has stated (Ztif, CAe/j/., 4, 

5G:i) the following relations between these two magnitudes : — 

N D ’ 


(^) 




and Lave always the same sign. 


(3.) a is scarcely affected by chan£>e of wave-length in feebly dls- 
]>ersive substances. Strongly dispersing media exhibit a continual 
decrease or increase of a from one end ol the spectrum to the other. 

The author now tests these relations very fully from the c‘xperi- 
inental standpoint, and finds in almost every case a contiimcition of 
the rules. His results and those of otlier investigators are contain d 
in numerous tables and curves. J. W. 


Secondary Batteries. By J. H. Glvdsionid and W. HTimEKT 
(PIUL Mag,^ [5], 30, 102 — 170). — The addition of sodinm sulphate 
to the acid solution of an ordinaiy set^ondiry battery is known to be 
of considerable advantage to the woj‘kiim of the cell. Tlie authors 
find that in this case a large propoition of sodium sulphate is formed 
iu close coutnet with bho lead sulphate at the cathode, and they show 
that this would be favourable to the reduction of the latter substance, 
ns a paste made of oqnal parts of rod lead and lead sulphate is more 
readily reduced in a solntion of nomal sodinm sulphate than iu dilute 
sulphuric acid. They find also that the presence of sodium sulphate 
diniinislios the local action arising betwe<‘n tho acid and different 
parts of the plates. No indication could b(‘ found ot the formation of 
either of Fi'anklaud’s sub-sulphaios of load on treating litharge with 
<lilute sulphni'i(s acid, and tho aTibhoi*s heliovo the ordinary sulphate 
of lead to bo tlie substance produced in tho voltaic reaction. The 
high initial E.M.F. observed iu a secondary battery when tho 
charging ouii*cnt has just been stoppetl is shown to bo due to in- 
< <iualitio8 iu the acid strength produc(‘d by tho cniTout, An increase 
in the strength of tho acid suri'ounding the ])ositivo (peroxide) plate 
is found to take place, and thi.s causes tho abnormal E.M.F., which 
giadnaily disappears as the stiowgth of tho acid is o<iualisod by 
diffusion. H. C. 


Electromotive Force of a Metal in a Series of Electro- 
lytes. By G, Magnanini {Gazz,^ 20, 308 — 311). — The following table 
exhibits the aveiage results of a series of experiments undertaken with 
the view ot ascertaining the variation of the E.M.F. of a metal with 
the nature of the electrolyte in which it is placed. 

The measurements were made by PoggendorfiTs compensation 
method, using the capillary electrometer. 

Tho dijference of potential at the extremity of the moasuriug 
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rlieostat was maintained at 1 volt, and the metals were sncceasively 
immersed in each of the series of electrolytes and compared with zinc 
or cadmium, or lead, in noraial sulphuric acid; the B.M.F. was cal- 
culated in hundredths of a volt with respect to zinc m sulphuric acid. 


Electrolyte, strength 
of solution m grams 
per litre. 

Zn. 

Cd. 

Pb. 

Sn. 

Cu. 

Ag. 

mol 

H«S04 

0-00 

36-6 

51 -3 

51 -3 

100*7 

321 *3 

3 


NaOH 

-32*1 

19 -5 

31 -8 

0-2 

80-2 

03*8 

1 

KOH 

-42-5 

15-5 

32*0 

-1 -2 

77 *0 

101 0 



Na2S04 

1-4 

80-6 

50-8 

51 -4 

101 -3 

120-9 

1 

5' 

Na23303 

-5*9 

24*1 

45*3 

4S-7 

38 *8 

04*8 

1 


KNOs 

11-8 (1) 

31 *9 

42-6 

31-1 

81 *2 

10') 7 

1 


NaNOs 

11 5 

32*3 

61-0 

40-9 

95-7 

314 S 



K3''r<>4 

23-9(1) 

42*8 

41 -2 

40-9 

94*6 

1*21*0 



KgCr^Oj 

72-8 

G1 *1 

78-4 

68-1 

123-0 

3:?2*l* 



K2‘^C)4 

1*8 

81. -7 

51 -0 

52*4 

101*1 

123 « 

i 



-0*6 

37 *1 

53*5 

67-6(1) 

101 *5 

125*7 



3S[4FeCfiN6 .... 

-G1 

33 -C 

60-7 

41-2 

(i) 

87 8 

h 


** 

41 *0 (2) 

80 8 

81 -2 

lHO-9 

no -7 

12 i 9 

3 


KOKlS 

-1-2 

32-5 

52 *8 

53*7 

52 -5 

7i 5 

1 


IfaXO, 

1 4*5 

35*2 

60-2 

49-0 

103 *6 

1 |. G 

k 


Sr(NO,)j 

1 li‘S 

38-3 

50 -G 

48*7 

103*0 

no 3 

\ 


BafijfOi), 

1 21-9 

39*3 

51 7 

52*8 

109*6 

121 *5 

i 


KNO3 

' (1) 

35*6 

1 47 6 

49*9 

104*8 

115*0 



Kau, 

13 to 10-0 0) 

39 *9 

58 8 

57*7 

105*3 

120 0 

i 


3vBrO, 

, 33 to 20*0(1) 

40-7 

51 -8 

50-9 

311*3 

120 8 

1 


NH4OI 

2 9 

, 33 -1 

51 *3 

60-9 

81-2 

301 *7 

1 

*1 

KF 

2-8 

1 22-5 

41 -1 

60-8 

61*3 

01 ‘5 

1 


ISTaCl 

1 — 

81 -9 

51-2 

50-3 

80*0 

101 *3 

1 


Ellr 

2*3 

1 31 7 

47-2 

52 *5 

73-6 

82-1 

i 


KOI. 

— 

1 32-1 

51 -G 

52 -G 

81 -G 

107*6 


99 

Na*SOa 

1 -8-2 

28-7 

41*0 

31-0 

68*7 

103*7 

(3)NaOBr 

1 18*4 

41 *0(3) 

73*1 

70-6(1) 

89*0 

99*7 

1 mol 

■ C^DA 

5*5 

39 7 

G1 -3 

51*4 (2) 

301--6 

123*4 

\ 



4*1 

41*3 

Gl -B 

57 0 

110*9 

125*7 

i 


C4HtK:NaO<,... 

-7*9 

31 *5 

51-5 

42 to 47 

100-8 

110*7 


(1) Not constant. (2) After a time. (3) A quantity of broinino wuh 
correeponding to NaOH = 31. 


It is noticeable that the ordinary salts give values in gonet^al iiof 
far removed from each other, the more important deviations occur j ing 
in electrol}tes whi(‘h may be assumed to have an exeeptionnJ a(*tion 
on the metal ; oxidising agents, for instance, increase and rcMltiiunif 
agents diminish the E.M.F. Tiie differences also depend on the 
nature of the metal. S. B. A . A. 

Electrical Resi^ance of Metals. By H. Li Ohatblibb (Oow/)/. 
rend.. Ill, 454 — 458). — The author has previously shown tJmt 
measurements of the electrical resistance of metals may he applied 
to the studv of molecular changes. When a metal undergoes no 
ratdecuKr ohanga below its melting point, the vacation in electrical 
resistance is a linear funct'on of the temperature. The following ‘ 
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numbers give the resistance in ohms of Mires 1 mm. in diameter : — 
platinum, O' 140 4- 0*000325i ; platinum + lO per cent, of rliodmui, 
0*335 4- 0*000350^ ; copper, 0 032 4* 0*000101^ ; copper +10 per cent, 
of tin, 0*150 4- 0*000109^ ; copper 4- 20 i)er confc. of nickel, 0'42U 
4- 0*000 1 10^ ; silver, 0*023 4- 0 000lO5«. 

Copper, silver, and their allots with other metals, have practically 
the same coeSicient of vanatiou (appi*oximateIy 0*000105), tbab of 
platinum and its alloys being three times as f»i*oat As a general 
rule, the addition of a small quantity of a foreign metal displaces the 
curve of resistance parallel with itself. 

When silver is heated in oxygen, its curve of resistance remains 
perfectly rectilinear, and its melting point and mechanical properties 
ai*e not altered. When, on the other hand, it is heated in hydrogen, 
all its properties alter above 050" ; the resistance increases more 
rapidly than in oxygen and the metal after cooling melts at 915" and 
is so brittle that a wire 0*25 mm. in diameter caniiob bo bent without 
breaking. Tlie metal has a dull ap'|)earaiice resembling that of 
])alladiam hydride, but the quantity of hydrogen absorbed by the 
silver at a dull-red heat is not suflicient to form a deiiuito compound, 
and the metal retains no hydrogen aften* being cooled. 

Metals similar to iron (Abstr., 1890, 549) show variations in the 
temperature coefiicieut, hut no variations in the absolute value of 
tiie resistance similar to those ohsei*ved at tlio melting point. 

Zinc undergoes a molecnlaa* change at 3()0^; brass containing 38 per 
cent, of 2 sino, at 720® ; and an alloy of copper 70 pts., nickel 18 pts., 
and iron 11 pts., at 690®, In tbo case of brass, the molecular change 
is accompanied by a considerable absorption of heat. 

Some alloys show gradual molecular changes recalling the changes 
in the equilibrium of saline solutions ; the change does not take place 
suddenly, but giadually, between certain limits of temporatui*e. A 
somowbat siliceous aluminium bronze showed a change between 650® 
and 650® ; German silver and copper-nickel alloys showed a change 
between 300° and 500°. Ju all experiments of this kind, it is essential 
that; tlie pieces of alloy or metal used should bo very carefully an- 
nealed. The resistance of Gorman silver rosistanco coils alters with 
time, because the coils are in a partially tern period condition, but 
gradually anneal under tlie iiiRuenco of slight variations in tempera- 
ture, mochaniail distui'banecs, dsc. 

In the case of ii'on and nickel alloys, tho effect of an increase of 
temperature is not imtne(liat<dy reversed by cooling ; the metal only 
ac'quires its original resistance when cooled to the surjt^unding 
temporaturo. 

Iron, nickel, and their alloys, at temperatures above the point of 
transformation, have a tempevniure eooilicient of similar magnitude 
to that of platinum and the allied metals, wliilst below the point of 
transformation the rosistance of iron, nickel, and their alloys increases 
much more rapidly than that of the platinum metals. G, H. B. 

Electrical OoBducti*vity of Salts in the Baxtsexi Hame. By 
»S, Arrhenius (Hiizimgah&r. Alcad. TVw., Wim^ 99).— An ordinary 
Bunsen burner was fed by gas and air, both under constant pressure. 
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Tlie air current passed through a spray of solufion of the snlt to he 
e's:amiued. The concentration of this solution detci*mined tho ainouat 
of salt which passed into the flame. Two platinum plates ‘woi’o in- 
t oduced into the flame at a distance of 0*56 cm. from each other, 
a id served as electrodes. The circuit contained a battery of 40 Clark 
elements and a Wiedemann galvanometer. The resistance of tho 
flame vras very great compared with that of the remainder of tho 
circuit, so that the deflection of the galvanometer measured tho con- 
ductivity of the flame. 

The relation between E.M.F. e and intensity i was found to 1)(» 
% = Tzf(e)^ where ^ is a constant and / a function which remains the 
same it r all salts at all concentrations. 

Only at values below 0*2 Dan. does Ohm’s law hold for conduction 
in the Bunsen flame. The conductivity of the salt in the flame (that 
is, the tot^al conductivity minus that of the flame itself) is propor- 
tional to the square root of the concentration. This was shown to 
hold good with great approximation for 16 different salts. At 
extreme dilutions, the conductivity increases somewhat more mpidly. 
All potassium salts conduct equally well : the same holds true for 
sodium and for lithium salts. 


The conductivity of the chlorides of the alkali metals increases 
with their molecular weight. Salts of H, NB 4 , Mg, Zn, Od, Ou, Fo, 
Ni, Co, Al, Or, Mn, and Sn do not seem to conduct. Salts of barium, 
calcium, and strontium conduct by convection of small solid particles, 
but probably also electrolytically. The difference of potential between 
two metals in a Bunsen flame containing saline vapours is of the 
same sign and order of magnitude as when the same metals are 
immers^ in an electrolytic liquid. On the whole, salts in a Bunsen 
flame behave like a feebly dissociated electrolyte, the chief point of 
difference being that Ohm’s law is not obeyed for large E.M.F.’s. 

J. W. 

Aqueous Solutions of Double Salts. By W. KisTiAxovr sKV 
{Zeitu phi/sikal, Ghenu^ 6 , 97 — 121).-— It has been proposed by 
Ostwald to confine the term “double salt” to such coinpounll 
molecules as are decomposed into their compounds on dissolution, 
and to use the designation “ complex fealt ” for those which undt'rgo 
no decomposition. The present paper is a contribution to this i*las- 
sification, the author having investigated a large number of H()hdi<mK 
containing salts in moleculaj* proportions. From tho olocirioul con- 
ductivity of solutions of given strength, it is possible to oblniu 
information as to the number of ions conducting tho electricu'ty, and 
consequently conclusions may be drawn as to whether tho double 
salts are decomposed into simple salts on dissolution or not. Tho 
following substances were found bv this means to be (undeoomiiosc'd) 

KsNiCCN)., K,Fe(0N)., KsOoCCN),, 
(N’Hj)JPe(C 304 ) 3 . Double HTilphates such 
“ 4 )«ov) 4 ,CuS 04 and tiie alums are completely dccompoaod in 
soiutmn. If the salt AgiCr( 0304)3 were a double salt, then Ihe silver 
&nd the chromium, on electi-olysis, would travel to tlie same eleotrodt* • 
If, on the other hand, it is a complex salt, the metals will travel iii 
opposite directiona. From quantitative expeimnents, the author IIiuIh 
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that the Inttor alternative is correct, and that the ions of silver 
chromoxalate are 3Ag and 0r(Ca0i)3. 

Another mode of attacking the question is given hy the depression 
of the freezing point; and this method is found to yield precisely 
similar results. The complex salts are found to obey Arrhenius's 
law of electrolytic dissociation; the double salts, on the conti*ary, 
give too large values for the coefficient i. 

The author concludes that when a simple salt tends by itself to 
form compound molecules in solution, it has the power to form com- 
pound molecules with other salts. J. W. 

Isomerism of the Metaphosphates. By G. Tammatsjst {Zeit 
pJn/sikaL Okem., 6, 122 — 140), — From an investigation of the elec- 
tidcal conductivity and the freezing point of solutions of the various 
motaphospbates, the author, by interpreting his results in the light 
of the dissociation theoiy, seeks to draw conclusions as to the size of 
the molecules of these salts. 

It would sof^m that the salts which have hitherto gone by the 
name of diinotaphosphates in reality have the formula MjPjO.,, 
whilst those known as tiimetaphospiiatcs coiTespond with the formula 
MaPaOe. 

All the sodium metaphosphates, on being heated, pass into the 
easily soluble variety known as Graham’s salt. This, however, is not 
a uniform substance, as different specimens exhibit electrical conduc- 
tivities varying by as much as 20 per cent. On precipitation with 
silver niti*ate, it gives a crystalline silver salt and a heavy licjuid. 
The crystalline salt, treated with sodium chloride, gives a substance 
of the constitution Na6(p80i8). Giuham’s salt is probably a mixture 
of this with Nai(N'a 2 P,iOiH) and Na 3 (N'aP.,Oi 8 ). 

The parts of the preceding formula) within brackets represent the 
anion formed on solution in wat<‘r. 

There are a]>pai*ently also salts of the composition ]Sraj(N'aaPaOi«), 

!Nra3(lTaip30iB), K8(NaiP,jOiB),K2(AgiPjOi8), Ag*(NajjP,iOi8), 
AgBCNaPsOih), (NJit)8(NaT*aOi8), and throe dilToiout insoluble sodium 
Mieiaphosphates. ^ J. V/. 

Electrification of Effluvia from Chemical or from Voltaic 
Reactions. By J. Brown (iVo7, Mag, [oj, 30, 2l -Buj.—Kxpm- 
ments are described, showing that when gas is evolved in a chemical 
or voltaic reaction, the eflluvium, that is, the gas or something carriinl 
up with it, is usually, as shown by Knright (ridL May, [5], 29, 56), 
electrically charged. No olcctiificjition is, however, produced by 
simple offorvesconco unaccompanied by chotuical change. The sign 
of the electrification is influenced by tlie kind of chemi(!al or voltaic 
action taking place, and does not seem to be due to any contacb effect, 
the conclusion by Enright t.hai; nascent hydrogen or other gases 
become positively olectrilied by contact with acids, and negatively by 
contact with salts in solntiou, being incorrect. When the effluvium is 
that given off from zinc dissolving in hydrochloric acid (taken as a 
typical ox;peviment), and consists of hydrogen accompanied by foggy 
matter, it is not decided whether the charge is given originally to the 
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uras or the fo^ particles, although, the balance of evidence inclines 
towards the latter view. The fog in question seems to be formed 
at, or nearly at, the same time and place as the gas ; and the nature 
of its charge is, therefore, possibly influenced by the voltaic condi- 
tions there present. The gas, or effluvium, from the decomposition of 
a liquid by a current from the poles of a separate battery immereed 
in it appears also to be electrified. H. 0. 

Changes of Property in Amalgams by Repeated Fusion, lly 
Gr. Gore {PMh 2Iag, [5], 30, 228— 230).— It is well known tbau 
various alloys undergo a change of properties by repeated melting 
and cooling. This the author finds to be the case with an amalgam 
composed of one part by weight of cadmium to four of mercury, for 
tlie E.M.F. of a voltaic couple formed by such an amalgam and a 
strip of platinum in a solution composed of one pai*t by weight of 
common salt to 100 of distilled water is found to be reduced by 
repeated fusion, until after about the fifth fusion it becomes constant. 
At the same time, the amalgam alters in volume, for determinations of 
the specific gravity after the first and sixth fusions gave 12*6438 and 
12*6190 at 14*5®. A similar change was found to take place spon- 
taneously in the freshly-prepared amalgam, a diminution in the 
measured as above, taking place during the firat few dajs, 
and clearly indicating a spontaneous molecular change in the amalgam. 
The author concludes ilmt this amalgam, by the act of fusion and 
subsequent cooling, and by spontaneous change, suffers a loss of 
molecular motion, potential heat, chemical activity, and voltaic energy, 
diminishes in volume, and becomes less corrodible in a solution of 
bodium chloride. The changes appear to be permanent. H. G. 

The Rise of the Zero Point in Thermometers of Jena Glass. 
By F. Allihn (Zeif. anal, Cheni,, 29, 381 — 388). — Eight of the 
thermometers which were under observation a year ago (Abstr., 1889, 
1041), and which have not been used in the interval, have again been 
examined. In some of them no further rise in the zei*o point has 
taken place, and in none Las it exceeded 0*02®, thus making tho total 
rise only 0*03 — 0*04® in a period of four years dating horn a few 
weeks after manufacture. 

The rise which occurs when a thermometer is for a long time kept 
at a high temperature is with Jena glass only about half that of onii- 
nary Thuringian glass. It tends to a limit which is practically 
reached by 30 hours’ heating at 300®. The author accordingly recom- 
mends ihat all such thermometers should be so heated before gradu- 
ating. M. J. S. 

The Espaimioii of Water and other Liquids. By S. ll 
Picks aiKO {Phil, Mag,, 30, 400). — Some determinations made by tlu* 
author led him to examine the values for the expansion of water given 
by Hagen, Jolly, Kopp, Pim*re, Bosetti, Mathiessen, and Des])reiss, 
with the^ view of ascertaining whether they indicated any sudden 
changes in the rate of expansion. Plotting the differential coeffi- 
cients obtained directly from the experimental values was the method 
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ein])loycd. Tlie results obtained by tlie inajorily of these physicisis 
indicated three changes: at 9 — IF, at IT’-iiO®, and at 50 — re- 
spictively; but they wore not sniiicioiitly maikod to aiTord absolute 
pi*oof of their existence, especially in the absence of confirmation from 
n similar study of other properties. Fieri e’s results with 11 othei* 
li<iuids wore examined in the same way ; the majority of them ahoweil 
changes similar to those shown by water, and, as they occurred at dif- 
ferent temper atures, the idea that they wei*e due to irr(‘gularities in the 
expansion of glass is precluded. The first differential appeal's in most 
cases to be a straight line. S. TJ. P. 

Pressure- variations of certain High Temperature Boiling 
Points. By 0. Bauus {Phil. Mag. [5], 29, 141 — 157). — The author 
describes a method for the calibiation of thermo-couples by aid of 
boiling points, and then applies it in measuring the vapour tensions of 
sulphur, zinc, cadmium, and bismuth. It is found that the tensions 
of saturated vapour trom 40 to 760 mm., in terms of temperature, can 
he expressed by Dupre’s equation log p = A — B/O — 0 log 0, the 
best agi*eement being obtained by keeping 0 constant througliout, 
and A variable. The latter step is suggested by assuming that for 
any two substances S and S’, the boiling points 0 and 0\ correspoml- 
ing with a given pressure p, will follow the relation B/B' = 0i</ = 
l/«, where n is constant for the given pair of substances. This is 
virtually the principle of Groshans, and po'stu lutes a fundamental 
equation of the fox'm given above, from which all others are deiived 
by substitution as follows : — 

Log jp = A — B/O — 0 log 0, 

= A — 7iBIuO — (J Jog 7i0 -h 0 log 
= A' - B'/e?’ - 0 log </. 

Making the above assumption, the following values have been ob- 
taiued for tho constants in the cases investigated, and enable the 
results to be calculated very nearly within the error of experiment. 
Tho numbers lor water have been added fiom. Dupre and LeHrand's 
observations. 



A. 

B. 

0. 

Wafc£*r 

10'32J* 

2705 

3 '8Gb 

Nulphur 

19 ’775 

4158 

3 

Carlmiiini 

20M{3 

7443 

3 '808 

Zinc 

i:0*98 

831U 

3 '808 

iliHimith ........ ............. 

21 ’61 ' 

12802 

3-808 



H, 0. 


Raoult’s BbTalUoscope. By E. Ldspikait (Bull 8oc. Ohim. [3], 
3, 855—868; compare Abstr., 1889, 7).— When f is the maximum 
vapour tension of a liquid whose molecular weight is Mi, / the xaax:!^ 
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■mum vaponr tension of a Holntion in the given liquid of P gramfl of 
a substance vrhose molecular weight is M, then 


100 M 

PAli 


/-/ 

y 


= K, 


K being a constant whose value for water, chloroform, honzono» 
carbon bisulphide, and ether is 1 — 1*05. For acetic acid, an ab- 
normal value 1*61 obtains. 

If i is the boiling point of the solvent under pressure /i, and and 
fi the corresponding values for the solution, then the maximum tension 
of the solvent at is fi plus the augmentation of vapour tension 
suffered by it in passing from f to i'®, and if the barometer is con- 
stant throughout the experiment, / of the formula above given 
becomes f = /i -f n(t' — f), where n is the rate of increase in vapour 
teubion for the solvent at temperatures near t ; in the case of water, 
this is 27 mm. for temperatures near 100®. 

To determine the value of f — t, the following apparatus is used 
by fiaoult : — 



To ensure a regular heating of the solvent, which is boiled in tin* 
vessel shown in the figui'e, some mercury, covered by 2 cm of 
coarsely.powdered glass, is placed at the base, and tho condeiiHcd 
vapoi^ is returned from the coudenser ^ by a tube g onteriiiir tito 
ves^l below the glass. The bulb of the thermometer (whit‘h is 
graduated in two hundredths of a degree) is immersed in mercurv 
contained m the tube which, after introduction into the apparatiiH, 
is read until the heating of the vessel determines a constant tcMnpera- 
ture. After a slight cooling, the substance M is introduced by tho 
aT and the apparatns is further heated to deteiuniue 
^though thm method is Jess sensitive than the cryoseope pi^ocofis 

only cS 

dition being that the substance should boil at least 150® higher 
tnan the solvent. 
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Thermochemistry of Fats and Fatty Acids. By F. SToirAi vny 
and H. Lanohein (/. pr. Ghem. [2], 42, 361 — ^332; compare Ab'?tr , 
1885, 857). — The authors have redcstermined the heats oE comhustiou 
of sevoial f.its and fatty acids, using the calorimetric bomb and poi*- 
forining the combustions in oxygon at 24 atmospheres pi*easui‘e. 

The mean heat of combustion at consfaint pressure of 1 gi*am of 
various samples of fat is 9500 cal,; that of butter is 9231*3 cal. 
The heat of combustion is loss when the fat is i*ancid, but the varia- 
tion differs greatly in different fats; in butter it is almost the same. 

In the following table the second column gives the heat of combus- 
tion per molecule at con«»tant pressure, and the third column the heat 
of formation (0 = 94, H = 69) : — 


Cal. Cal. 

Eruoic acid 3297*2 219 8 

Brassidic acid 3290*1 226 9 

Dierucin 6979*5 474*5 

Dibrassidin 6953*7 500*3 

Trierncin In265*5 636*5 

Tribrassidin 10236*0 682*9 

Laurie acid 1771*8 184*2 

Myristic acid 2085 9 196*1 

Trilauriu 5707*0 512 0 

Trimyristin 6650*5 546*5 

Beheuic acid 3338*3 247*7 

Bchenolio acid 3255*1 192*9 


Dihydroxyboheuic acid. . . . 3235*5 350*5 

The formation of glycerides from glycerol aud acids is exothermic 
in tho six oases investigated by the authors. A. G. B. 

Determination of Specific Gravity of Solids. By 0. Kluix- 
HTiiCK (0V/e«?. 14, 233 — 23 1). — A nnrrow-neckod, pear-shapt‘d 

glass vosHol furnished with a fuimel-shnpod nninth, a hook below and 
a mark on the nock, is floated in water: tho substance of whioli the 
gi*avity is to be ascertained is attached to the hook, tdthor directly or 
through the intervention of a pan or wire guusso holder, then by pour- 
ing iu wnic‘r tlio vessel is caused to sink to the mark ; the snbsiain^c 
is now removed, and the vessel again (‘nused to sink to the mark, 
this tiiuo noting tho quantity, by weight or volume, of water l•equiml 
for tho pui*poso; tho sp. gr, is caloiilatod from this number. For 
gravities below unity tho weighted vessel is itrsfc adjusted to the mark ; 
then the displacornout caused by attaching I ho lighter substance is 
measured by tho water i*equivod for the readjustment. D. A. L. 

Dissociation of Selenium Chlorides. By W, Ramsay {Bull, 
Sno. Ohim, [3], 3, 783 — 784; compai*e Trans., 188 1, 62; Abstr., 
3890, 658). — The author disputes the statement of Ohabri^, that 
selenium dlchloridc boils towards 3l>0® without decomposition, and 
gives experimental proof of its dissociation at 1 80 — 170®. In reference 
to the sablimation of selenium tetiuchloride in a sealed tube at S50®, 
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ifc is conceivable tbat the substance is not beated above i<s nomnal 
volatilisation point at the normal pressui‘e (IJIO®) befoi’e subliniiTi^, 
and this conception is confirmed by the facts observed by Oliabrio 
himself, that the tetrachloride dissociates at 300® into dichloridc and 
chlorine, and that this latter is also dissociated into selenium and 
chlorine, for selenium is always found in the tube alter the subliiuu-' 
tion of the tetrachloride. T. Q. N. 


New Periodic Property of the Elements. By W. Sukhsruni) 
P7a7. Matj, [o], 30, 318 — 323). — ^lu solids, the molecules may be 
assumed to vibrate about a mean position, and at some chaxmcteristic* 
temperatnre each solid to have a period of vibration charactoriaiic of 
its molecnle. The most likely temperature for which this would Ix' 
the case would be the melting point, when the vibratory motion of 
the molecule just breaks down. Suppose a molecnle of mass M and 
mean specific heat C, beated np from lest at absolute zero to its 
melting point T. It receives beat MOT proportional to its kineti(j 
energy -IMu®, where v is the velocity of the molecule at the melting 
point. By Dulong and Petit’s law, MO is apprcmmately constant lor 
the elements, so that v is proportional to -x/T/M. Knowing thus the 
\elocity of vibration, from its length L its time or period L/v is 
obtainable. Let d be the densiiy of the substance, then M/d repre- 
sents the volume occupied by the molecule ; and if a is the mean 
coefiicient of linear expansion of the substance between absolute zoi*o 
and T, then aT(M/tZ)* represents the increase in the linear dimensions 
of the space occupied by a molecule when heated from zero to T, and 
therefore represents the length or amplitude of the vibiation just 
as the molecule is going to leave the vibratory state cbai'‘acteri8tic 
of the solid. Hence the periodic time p of the molecule at the 
melting point is proportional to 6tT(M/flf)V-AiCT/M. The value of a 
is unknown for many of the elements, but the author has lound an 
empirical equation by means of which it may be determined, namely, 
aTM5 = coimt., the constant being about 0*015 for all metals except 
antimony, bismuth, and tin. Substituting this value and drojiping 
all constants from the formula, p becomes proportional to 
(M/d)*M*/yT: 

Taking M as the atomic weight, and calculating the period of 
vibration by the above formula, we get for the lithium family 

liL K. Bb, Cs. 

0*21 0-43 0*66 0 96 1-23 


or numbers in the ratio 1, 2, 3, 4*5, 6; and for the next group of tho 
periodic law, ® ^ 


Be. Mg. Ca. Sr. Ba. 

0*35 0*70 1*04 1-62 1*88 


“d silver have 

periods 0 21 and 0-30, winch are nearly as 2 to 8, and involve the same 
t^endament^ and aino and cadmium 

have panods 0-32 and 0-47, in which the same pecuHai'ity ooo?w 
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The per'ods of the other elements do not exhibit snch marked 
relations, but the following series is remarkable : — 

Mn. Ee. Co. Ni. Bu. Bh. Pd. Os. Tr, Pf. 

0-16 0-16 0-16 0-17 0*21 020 0*23 0*23 0*25 0*27 

The periods of vibration of compounds arc also considei*ed, and it 
is found that jo for each molecule is a sum of parts due to each atom 
in the molecnJe. H. C. 

Approximate Algebraic Expression of the Periodic Law. 
BjT. Oaknbllby Mag. [6], 29, 97 — 113). — The atomic weights 
of the elements, arranged according to the periodic law, may be 

represented by the foimula A = c(m + «*) where A is the atomic 
weight, c a constant, m a member of an arithmetical progression 
depending on the series to which the element belongs, and v the 
maximum valency of the group of which the element is a memhei*. 
After numerous tiiala, the best results have been obtained vlnn 
a* = 2 andm = 0, 2-|, T), 5 -h 3^, 5 + 2(8^), 5 + 3(8J), <fcc., for each 
series respectively from senes ii to xii of Mendeleef’s table, so that 
m is a member of an arithmetical progress’on in which the common 
difference is b-J-, except in the first two terras, whore the common 
difference is 2|. 

The calculated values for c vary from G*0 (carbon) to 7*2 (selenium), 
with a mean value of 6*64. The high values of c occur mainly 
with elements belonging to the higher groups (namely, 5, 6, and 7), 
whilst low values belong to tho lower groups (1, 2, and 8). The 
greatest extremes occur in group 4, Ti and Ge being high, 0 and SL 
low. The equation A = r(m -f- V v) becomes A = c(m *^1) tor 
elements of tho fii*st gronj), so that lor potassium c* W4 + 1) = 89, 
and for silver c(«?7 + 1) = 307*7. If cc represents the commt.ji 
difference in the axdthmetical progression, then wi7 = + * .r, and 

107*7 = -f 1) Ik’tf = 89 + 8.rc, from which ac = 22*90. In 
the same way, by taking different pairs of elements of group 1, 
different values for are obtained, the mean of which is 22*83, or 
“the difference between the atomic weights of any two elements in 
group 1 (from series iv upw'ards), divi(U‘d by tho differeneo between 
the number of the serios to which each element belongs gives a 
B — A 

constant, or - - =5 const. = 22*8 > where a and y are the numbers 

y — 

of the series to which the elements A and B respectively belong,” 
I'hc constant 22*86 is vory noaidy iilentical with the atomic weight 
of sodium (22 09). Atomic weights calculated from tho equation 
A = c(in + 's/v) a^rce more closely with the observed values than 
do those determined by Dulong and Petit’s law. Specific volumes 
(calculated from the volumes so obtained also agree well with the 
usual values. The greatest discrepancies occur at the end of serios 
iv, V, and vii, and at the beginning of series xi. 

In the equation A = c(m + the constant 0 has a mean 
value of 6*6, which suggests the ooubtant 6*4 of Dulong and Petit’s 
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law. If c represents the atomic heat, then atomic weight = atomic 
heat X (7>i + a/w) = atomic weight x specific heat x (wi + v^w), or 

1 = specific heat X (??i + whence specific heat = ^ 

w + w w 

Specific heats calculated in this way ap^ree closely with the observed 
values, especially if specific heats at high tempei*atures bo taken, 
since in this case the constant 6*4 of Diilong and Petit’s law 
approximates to 6*6. 

The value m in the equation A = c(m + \/v) is the member of an 
arithmeiiciil progression, and is a whole number for the even 
series and a number and a half tor the odd series, iu this way 
coiTesponding with the well-kno'wn difference between the series. 
Again, the common difterence is 25 for the first three memliers, hut is 
oj afterwards. This accords with Mendeleefi’s statement, that the 
s cond and third series are more or less exceptional. H. K. T. 

Osmotic Pressure. By M. Planck (Zeit phiMhtl Chem., 6, 
1^7 — 189). — Ihe author has in previous memoirs deduced the laws 
itgulating the vapour pressure and freezing point of solutions from 
tliermodynamical principles. In this paper he shows that, given a 
membi'ane between a solution and the pure solvent, pernicabJe only 
to the latter, it is possible, without making any assumptions as to tlu* 
nature ot osmotic pressure, to deduce from the same gonoial con* 
ditions of equilibrium the laws discovered by van’t Hoff. 

4 be final equation he obtains is ju ■— = nOfV* V is the vohimo of 
the solution, 0 its absolute tempei ature, n the number of molecules of 
the dissolved substance, p the pre'^suie in the solution, and f* tho 
pressure in the sohent; — p is thus the osmotic pressure, which, 
as the^ equation shows, is inversely proportional to the voIuhk* 
(Boyle’s Law), directly proportional to the absolute temperature 
(Charles’ Law), and further propoitional to the number of dissolved 
muiccides (Avogadro’s Law). J. W. 


Inorganic Chemistry, 


25? Liquid CJMonne By H. KmmrH (Anmhm, 

the vaponr tension of clilor.ne from -88” to 146”, and of ils Hiieoifio 
Krarity at tempei atnres ranging from -80“ to 75-*; thoivsnltH ate 
gnven in tables and as enrves, and the methods and appattilus employed 
aie fully described with the aid of various diagrams ^ 

Ihe critical tempeiature of chlorine was found to be 146®. 

h* S 1C 

Simple end Hupid Evolution of Pure Ga.sea 'Rw T-r 'Ua*... 
TBAGEE {Zixt. auul. CAtwi., 29, 412 J see Abstr., 1890, ^49),— Tie 



INORGANIC CHEMISTRY, 15 

protluction of chlorine from a mixture of bleaching powder and sodium 
hydrogen sulphate was patented by 0. Stubor, on April Sth, 1890. 

M. J. S. 

Atomic Weight of Pluorme. By H. Moissax {GompL rend., Ill, 
570— o7'2). — Sodium cai*bouate, ])reparod by the ammonia process 
Irom carefully purified sodium chloride, was converted into fluoride 
by the action of hydrofluoric acid from potas'jium hydrogen fluoride. 
The sodium fluoride was then converted into sulphate. The results 
of five determinations varied between = 19 04 and F s= 19*08 
(Na = 23-05, S =s 32*074, and O = 16;. 

Calcium fluoride, obtained in a crystalline form by adding calcium 
chloi-ide to a boiling dilate solution (0*2 per cent.) of j^^tassium 
flaoiide, was likewise converted into sulphate ; F = 19*02 to 19*08. 

Bai'ium fluoi'ide, obtained by adding potassium fluoride to a boiling 
solution of barium chloride, was treated in the same way; F = 
19-05—19 09. ^ 

The action of sulphuric acid on barium fluoride is more difficult to 
regulate than in the first two cases, and the author regards these re- 
sults as less trustworthy. Taking the mean of the results with sodium 
and calcium fluorides, F = 19*05. 0. H. B. 

Solubility of Oxygen and Hydrogen in Water and in 
Alcohol. By W. Ti\ioi< jSKt'F {Zeit physlkaL Uhem., 6, 141—152).— 
The author, in his iiivobtigaticjn, employs an appai‘atus devised by 
Ostwald. It consists of an absorption-oliamber which is simply a 
p pette provided at one end with a stopcock and at the other with a 
throe-way tap, by means of which communication can be effected 
either with the air or, tlu*ough a leaden capillary, with a gas burette. 
The pipette is tilled completely with the boiled-out solvent, and a 
(juantity of the gas to bo dissolved is intvodncod into the gas burette 
and there measured. Cominuiiicatiou is then mado between the two 
vessels ; a weighed or measured amount of water is run out through 
the stopcock, which is then closed, and tho absorber immersed 
in a vessel of water at the requisite tomperatnro. From time to time 
the absorber is taken out of tho bath and shaken ns vigorously as 
the flexibility of tho lead tube will permit, Moi'cury is filled into the 
g*as burette as required, in order that tho ])reBSure may roniain as 
nearly that of tho atmosphere jw possible. When no more abHoi*])tion 
takes place, pressui^o aixd temperature are adjusted, and a fx’osh 
measui-ement mado. 

Tho absorption coefficient of hydrogen in water as determined in 
the above way may bo expressed by the formula B = 0*0215286 — 
0*00019216^ + 0*000001 722*^1^®. Bxmsen found fi = 0-019tJ0 with no 
temperature coefficient. For oxygon in water, tho author obtains 
ft = 0*041408 at 6*4®, and ft =: 0*036011 at 12*6®, numbers which 
agree well with Winkler’s results. The values lor hydi^)gen in alcohol 
ai*e fairly concordant with those of Cai-ius, ft at 0® being 0 0676 
(mean of two exporimonts). An iutei-polation formula for the absorp- 
iioii coefficient of oxygen in alcohol of 99*7 per cent, strength is 
0 = 0*2337 - 0-00074 ^88^ -h 0*000003288^“. The solubility of nitro- 
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ffen, oxygen, carbon monoxide, and metliane in water increases nboat 
30 per cent, between 0® and 20®; the increase in alcohol is mucli l^^ss. 

J. W. 

Hydrogen Nitride (Azoimide). By T. CoRnus (Ber., 23, 
3023—3033;. See p. o6. 

Catalytic Decomposition of Ammonium Nitrite. By (). 
Loew (Bar., 23, 3018 — 3019).— On adding platinum black, prepared 
in the manner described in a previous paper (Abstr., 1890, 453), to a 
4 to 5 per cent, solution of ammonium niti*ite, an immediate evolution 
oF fijas takes place. The first portion consists of a mixtnro of nitrogen 
and nitrons oxide, but after a time nitrogen is the sole product. No 
noticeable alteration in tbe temperature of the solatioii occurs. 

J. B. T. 

Absorption of Carbonic Oxide by Barth. By BERTirM.or 
(Compf. rend,^ 111, 469—471). — ^The volame of carbonic oxide r,*- 
t lined by air-dried clay soil is equal to the volume of air which it 
<an retain, and hence the retention of caibonic oxide by the earth, 
after an explosion in a mine, for example, is not due to any specific 
action between the soil and the gas. 0. Jl. B. 


Double Chloride and Dithionate of Barium. By A. Fock 
and K. Kluss (Ber., 23, 3001 — 3003). — When equivalent quantities 
of barium dithionate, BaS^Oe + 2B[sO, and barium chloride, BaOla + 
2H3O, ai-e mixed in aqueous solution, and the latter allowed to evapo- 
rate, barium dithionate first separates, then, after a time, tlio double 
f*alt, BiSaOe-BaCls + 4HaO, and finally barium cliloiide. The above 
double salt forms short, colourless prisms, which liave been obtained 
7 mm. in length and 3*5 mm. in thickness, and belong to the asym- 
metric system (a : : c = 0*6720 : 1 : 0*6398; a = 107® « — 

98® ir, 7 = 90® hr 30"). H. (i 0."“ 


Action of Hydrogen on Potassium Thallium Sulphide Bv 
R. Schneider {J. pr. Ohem. [2], 42, 305— 327).— When the author 
first published his woik on thio-salts {Ann. Phijs 136, 138 

139) he showed that when potassium thallium sulphide is heaic‘d in 
liydrogen it is decomposed with formation of hydrogen sulphide 
potassium snlpliide, and thallium sulphide. Kriiss and Soloroder 
t Abstr., 1887, 111), on the contrary, asseit that the llulliumis re- 
duced to the metallic state, the potassium remaining as sulphido 
The author has reinvestigated the subject, and his experiments show 
that the decomposition takes place in two stages, according to the 
temperature; at a dark-red heat, it is in accordance with the equation 
which anther first gave, namely : — ” 


K,S,T1,S, + 4H = 2H,S + K,S + T1,S; 

red heat, however, a part of the thalliiim is re- 
state according to the equation 


at a prolonged, full, 
duced to the metallic 


2[KATIaS5] + lOH = 6H2S + 2K3S -f TbS + Tb; 
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bill at no tomperattire at which the anthoi^ has been able to obtain 
quantitative results is the whole of the thallium so reduced. 

Krilss aud Schmidt also asseid) (loc, ci^.) that the salt of a ihio-acid 
can be reduced by hydrogen when the thio-acid itself can be so re- 
duced. Bat Ihis is not the case with sodium thioantimonate or 
Schlippe’s salt and potassium indium sulphide, which cannot bo ro* 
duced by hydrogen notwithstanding that both antimony and indium 
sulphides are easily reduced. Compare also the behaviour of pota-^- 
sium platinothioplatinate, KiPtSi, and potassium palladothiopalladate, 
K 4 PdS 4 (this Journal, 1871, 317). 

The specific gravity of potassium thallium sulphide has been rede- 
termined; it now stands at 4*60. A. Q-. B. 

Besearches on the Gadolinium of Marignac. By L. jde: Bois- 
BAUJDJBAN (Oompt, refiid,. 111, 393 — 396). — Marignac’s gadoliuia 
(Abstr., 1889, 456) was fractionated with dilute ammonia. The 
absorption spectra showed that there was a concentration ot‘ samarium 
in the head fractions and of didymium in the tail. On the other 
hand, the fluorescence Z/b is much stronger in the head fractions, 
whilst the samarium fluomscence is i coble in these fractiou*^, and is 
not visible in the others. The spark spectium shows that all the 
fractions contain gadolinium. 

Oleve finds that the greater part of gadolinia cannot be split up by 
fractionation. The imparities, which are difficult to eliminate, dis- 
tiibute themselves unequally in the different tractions, without, how- 
ever, materially affecting the equivalent of the oxide. 

The author observed a remarkable tempor«\ry solubility of the 
oxides of the rare eai*ths in ammonium acetate solution containing 
excess of ammonia. A solution of gadolinium chloride, equivalent to 
0*6 gram of the oxide per litre, when mixed with acetic acid and after- 
wards with ammonia in excess, remained transparent for a long time, 
but gradually bocame turbid, and precipitation was practically com- 
plete after a day or two. Heat accelerates precipitation, but makes it 
incomplete. Analogous phenomena are observed with lanthanum, 
yttrium, and didymium, especially the first, and in a lower degree 
with eorous chloride. 0. H. B. 

Equivalent of Terbxa. By L. m Bcisrauduan {Ompt rend.. Ill, 
474-^76). — In previous doterniinations of the equivalent of the 
eai‘th Z /3 (torhia with a very deep-brown colour), the quantity of 
oxygen existing in the eaith in the form of peroxide, was unccniain. 
The author has repeated the determinations by the same method, that 
is, weighing the quantity of the sulphate formed by a given quantity 
of oxido, but the oxide was previously calcined at a white heat, and 
the small quantity of peroxide present was determined. The colour 
of the calcined oxide was much paler, although still very yellow; it 
contained 0*16 per cent, of oxygen as peroxide. The mean e<)uivalent 
of the terbia is 12^*32, which gives 159*48 for the atomic weight 
of the metal. 0. H. B. 
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Ammonitun nuoroxymolybdates. By F. Mauro (Gazzdfu, 20, 
'IQ^ — 121 j. — Hexagonal ammonium flv^oroxymoliihdate^ 3Mo02P>,51'rH4F 
4- HoO, prepared by dissolving the laminar fluoroxymolybdato (Abhtr , 
1889", 106), or the compound MoOj, 2 NH 4 F, in hydrofluoric acid, crystal- 
lisesin minute, hexagonal prisms, which i*esemble those of the double 
salts of molybdenum and niobium of the type 3MoOF3,5N*H4F 4- 
and are probably isomorphouswith the crystals of hexagonal ammonium 
fluoroxyhypomolybdate. The crystals are colourless and transparent 
at first, but become opaque after prolonsred exposure to the air ; they ai*e 
not dehydrated by heating at 100® ; they dissolve in water, foiming 
an acid solution, which Joses hydrogen fluoride on heating, and if the 
temperature exceeds 100®, ammonia is also evolved. 

Monammoniiim fl^uoroxymolyhdate. Mo 02 F 4 ,NH 4 F, is obtained in 
monoclinic crystals on allowing a solution of the preceding compound 
in hydrofluoric add to evaporate over sulphuric acid ; 

a : 6 : 0 = 0-63019 : 1 : 1*42549, p = 85® 63^ 

Faces observed: 010, 001, 110, 111, 337, 337, 66f. Plane of 
twinning (307). The crystals, which are generally twinned, arc 
colourless and transparent, but darken and turu green after a short 
exposure to the air ; they dissolve in water, yielding an acid solution. 
The crystals may he heated to 120® without losing weight, but decom- 
pose at a higher temperature. 

Delafontaine's acid fluoromolyhdate of ammonium appears to he 
identical with the author’s triammonium fluoroxymolybdah', 
Mo 03 F 2 , 3 NH 4 F, and is not isomorpbeus with the acid fluoroxytung- 
state, S. B. A, A. 

Double Salts of Tungstic and Vanadic Acids. By F. BoTiinx- 
BACH (JBer., 23, 3050 — 3060). — On adding sodium para tungstate to 
hydrated vanadic anhydride, sodinm paratungsto-vanadate is formed, 
together wdth a compound w'hich crystallises in dark-i*ed octahedm, 
and has the formula 3(Na30,4W03),Na80,3V205 + SSHjO. 

The following salts were prepared from sodium pai^atungsto- 
vanadate by double decomposition ; — 

The ammonium salt crystallise** in orange-red octahedra of the 
formula 5[5(NH4)3O,12WO3],2[7V3O5,3(J!fH4b0] 4 58H>0. The 
harium salt is deposited in light, orange-coloured crystals, which arc 
very sparingly soluble, and have the formula 

3(6Ba0,12W03),2C5Vs05,2Ba0) 4- 94iE,0. 

From the mother liquors cubical crystals are obtained, which cont^iin 
sodium chloride, barium tungstate, and barium vanadate. The 
strontium salt ciystallises in orange-red cubes, 

3 ( 5 Sr 0 , 12 W 0 ,), 2 ( 5 V 304 , 2 Sr 0 ) + 122H,0, 

and resembles the barium compound. The yotassmm salt crystalliv-es 
in atrgregates of large, light orange-red plates, which have not vet 
been analysed. By the action of magnesium sulphate on sodium pam- 
tungstovanadate, a compound of the formula 

5]!fa.0,12W03,3V203,Mg0,]Sra30 4 42 H 4 O 
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is formed, crystallising in pale orange-yellow prisms. A similar com- 
pound is deposited from the mother liquors in lustrous, light orange- 
coloured plates. With sodium tungsto vanadate, aluminium sulphate 
gives a compound of the formula 

3(AlA,9Na*O,48WO0,4(9VA,Al2O,) + 504H,O, 
crystallising in dark garnet-red cubes. NTo copper salt could be ob- 
tained. 

The water of crystallisation in the above compounds was deter- 
mined by cautious ignition. The vanadic acid and tungstic acid 
were precipitated together by means of mercuric nitrate and mercuric 
oxide. The vanadic acid was determined separately by reduction 
and titration with potassium permanganate, and also by boiling with 
phosphoric acid, potassium bromide, and hydrochloric acid ; the 
bromine which is evolved is absorbed in potassium iodide solution, 
and the liberated iodine estimated in the usual manner, 

J. B. T. 

Bismuth Oxyiodide. By 0. Asia® (J,P7uir^n. [5], 22, 195 — 200). 
— ^Various published methods for the preparation of this oxyiodide 
yielded products more or less contaminated with sub-nitrate, with 
oxide, *»r with both these compounds. To obtain the pure product, 
10 grams of bismuth potassium iodide is decomposed by the addition 
of 4 litres of water, and the product is washed until iodine is no long( r 
removed. The resulting compound contained Bi, 59*38, and 1, 3G‘30 
per cent. The double iodide employed is best obt<dned by triturat- 
ing normal bismuth nitrate (1 mol.) with potassium iodide (4 mols ), 
and 60 o.c. of water (s/c), extracting with ethyl acetate, and sub- 
mitting the mixture to spontaneous evaporation, J. T. 

natinum Thiocarblde. By P. ScHuazBKBKJRGBB (Oompt rend,^ 
111, 391 — 393). — A current of nihugen or hydrogen charged with the 
vapour of carbon bisulphide is passed over spongy platinum heated 
at 400 — 450®, and when the absorption of the bisulphide ceases, the 
somewhat finely divided black product is allowed to cool, and is 
powdei*ed and submitted to the same treatment again. The pi’oduct 
is a dense, black powder o£ the composition Pt20&. Under a micro- 
scope, it seems homogeneous, and it cannot be separated into different 
components by levigatinn. Ft is not attacked by boiling concentrated 
nitric or hydrlichloric acid, and is almost entirely unaffected by warm 
aqua regia. It is, thereforo, not a mixture of platinum sulphide with 
carbon, and it probably has the constitution SlPtlOlPtlS, Wlieu 
heated below redness in dry oxygen, it burns with incandosconco, and 
yields caihonic anhydride, sulphuric anhydiide, sulphurous anhydride, 
and a residue of pure platinum. 

The formation of this compound may be used for the separation, 
and even the estimation, of carbon bisulphide iu any mixture of gases 
which is free from oxygen. The gaseous mixture is passed over the 
heated spongy platinum, and the product is afterwards heated in 
oxygen, the gases formed being absorbed in some oxidising liquid^ 
and the sulphuric acid estimated in the usual way, 0. H. < 
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Mineralogical Chemistry. 


Bismuth Minerals from Gladhammar. By O. Lindstkom 
(Jahrb. f. Afm., 1890, ii, Ref. 53; from Oeol Foren. Forhandl, XI, 
371). — On examining a series of ores, the author found a lead-grcy to 
tin- white mineral with a brilliant lustre. On analysis, it gave tlu^ 
following results : — 

Bi. Pb. Ca. Fe. Zn. S. InsoL Total. 

83’84 48-05 0*69 0*16 0-05 15-92 0*45 99*16 

The formula deduced from these results is 3PbS -4- The 

author is unacquainted with a mineral of this composition (compare, 
liowevei*, lillianite, 3Pb(Ag)S Bi^Ss). 

As an assay of another specimen gave 42*15 per cent, of load, it is 
possible that bjelkite also occurs at Qladhammar. B. H. B. 

Hamliuite, a New Bhombohedral Mineral. By W. B. Hiodkn 
and S. L. Penfield {Amer, J, ScL^ 39, 511 — 513). — Shortly aftoi th(» 
discovery of herderite (Abstr., 1884, 827, 1102) at Sloneham, Maine, 
this mineral was detected occurring as minute, rhoinbohed 3 *al crystal’^, 
associated with herderite, margarodite, and the rareglucinum siH(*aio, 
hertrandite. During the past five years, the authors have kept up a 
diligent search for the crystals, but without success. The crystals 
ai*e hexagonal-rhombohedral, and vary from 1 to 2 mm. in diamotor. 
Their hardness is 4*5, and their sp. gr. 3-228. Qualitative analysis 
indicates that the mineral is a new species — a phosphate, probably of 
glucinum and aluminium, containing fiuorine. The authoiM pi*opos(» 
for it the name of hamlinite, in honour of Dr. A. 0. Hamlin, who is 
largely interested in the development of the mineral resources of the 
district in which the new minei^ occurs. B* 11. B. 

Preparation of Artificial Molybdenite. By A. v. Somjr.Ti;N 
{Jahrb, /. Min,, 1890, ii. Ref. 223 ; from Oeol Fore^h, Forla^Hil, 11, 
401). — The author melted 4 giams of potassium carbomito with 
6 grams of sulphur in a porcelain crucible, and on cooling added 
1 gram of molybdic anhydride. The mass was then heated iu a woll- 
closed crucible to a melting heat, and, on cooling, a fxesh portion 
the anhydride was added. The process was repeated uaMI 5 to 6 gti, ^ 

of molybdic anhydride had been used. On Ming the molted tt J 
with water, a residue of pure crystallised molybdenite, MoSa, ^ 
obtained in the form of greyish-violet, opaque, hexagonal cryatals 
with a sp. gr. of 5‘06 at 15". The crystals are very soft, and make 
grey marks on paper. Bj. II, jjj, 

Plinkite and HeUophylUte from Harstlgen Mine, Swoden. 
By A. ^BBRG (JaJhrb. f, Min,, 1890, ii., ReP. 224—228, fiom 
Qeol Fdten, Forhandl, U, 212).— —Plinkite, a hydrated manganoso 
arsenate, occurs in the Harstigen mine^ Pajsberg, Wermland, in 
greenish-brown crystals with sarkinite on karyopilite. Its sp. gr. is 
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3‘87. It Has a Hardness of more tHan 4, and crystallises in the 
rHombic system, the forms observed being OP, Pco, P, oofoo. Ou 
analysis, it gave results corresponding with tHe formula 

4Hi0,4Mii0,Mn20j,As20e, 

a composition very similar to tHat of synadelpHito. 

An optical examination of tHe mineral HoliopHyllite, described by 
G. Flink as biaxial, sHowed it to be always composed of biaxial and 
uniaxial portions. THe autHor distinguishes two types of this 
mineral as met with at tHe Harstigeu mine ; (1) tHe coarsely lami- 
nated variety ; and (2) crystals associated with barytes and inesite. 
THe optical properties exhibited ai‘e similar to those shown by the 
mineral ekdemite from Langban, described by Nordonskiold as 
optically uniaxial. Further, the minerals appear to bo cHomically 
identical, analysis Having given the following results : — 


PbO. FeO + MnO. C«0. SbjOa. CK 

1 83-46 — — 10-60 — 8-00 

II 81-03 0-07 0-08 10-85 0*56 8-05 

111 80-99 0-16 0-11 10-49 1-38 7-96 


L Ekdemite (Nordenskiold). II. HeliopHyllite, typo L III the 
same, type IT. N’ordenskiold calculates tho formula, PbsAsiOg + 
2Pb01a, Flink gives PH^AsaO? + 2Pb01i. The author, However, is of 
opinion that the more exact foimula PbgAsiOw + 4PbOl2 is not 
improbable. JB. H, B. 

Minerals from Styria. By E. Hatlb and H. Tauss (Jahrh f. 
Jl/?//., 1890, ii., Ref. 17; from VerhandL geol, IteichtansL, 1887, 
226 — 229). — 1, Pha/rmacolite fvom Vollig. This mineral oocui-s in 
-white, tratihloceiit groups of crystals and cx'usts with a fibrous 
texture. Analysis yielded tbo following results ; — 

CaO. HgO. 

48-00 27-04 24-49 

THe mineral is associated with zinc-blondo, galena, arsenical 
pyrites, magnetic pyrit<»H. iron pyritt*s, quartz, and oaloito. 

2. Ii*on-g}mniio from Kiiiubath. This minei-al ocom*s, with yellow 
g^mnite, in serpeutino. It Has a Hardness of 3, and a sp« gr. of 1-986, 
Analysis yielded the following results ; — 

S1O9. MftO. FoO. lIjO. 

41-56 80-24 6-60 20*10 

Allowance being made for 1-27 por cent, of ferric oxide dissemi- 
nated in the form of iron mica, the formula is HsoMgnkB^eSuOgs + 
9HaO, JB. H. B. 

Mnorine and the Synthesis of Minerals.^ By S. 

(Compt rend.f 111, 509 — 511).“The use of aluminium fluoride makes 
it possible to obtain in a comparatively short time, and at the tempe** 



ABSTRACTS OF CHEMICAL PAPERS. 


ratiire of au^ ordinaiy coke fire, several minerals, whioli under 
ordinary conditions are difS.cult to synthesise. 

S2 parts of calcined silica, 8 parts of fused potassium hydroxide, 
and 44 parts of aluminium fiuoride, yield a regulus which is not 
completely vitreous but gives a fracture with a silky lustre. TTndei* 
the microscope, it is seen to contain needles of sillimanite and hexa- 
gonal lamellse of tridymite in large quantity, together with inclusions 
of various kinds and globuliform masses which are almost opaque. 

43 parts of silica, 20 of calcium oxide, and 60 of aluminium 
fiuoride yield a product which, although chiefiy a glass, has a highly 
lustrous ft^acture, and contains needles of sillimanite and lamollse of 
tndymite. 

2b parts of silica, 12 of calcium oxide, 2 of potassium hydroxide, 
and 25 of aluminium fluoride yield a decidedly crystalline product 
containing large quantities of thin plates of labi*adorite, many of 
which are macled according to the albite law, whilst the larger have 
spheroidal inclusions. 

22 p^*ts of silica, 17 of alumina, 0*2 of ferric oxide, 8 of sodium 
hydroxide, 2 of potassium hyd3[*oxide, and 1 of lime, in a crucible 
b^qued with cryolite, 3 ield a deep grey granulo-crystalline pitidiicl. 

A he mass is^ vitreous, but is full of inclusions, and contains many 
ctysials of sillimanite, and a large quantity of prismatic crystals of 
nepheline. 

^ 27 parts of silica, 12 of alumina, and 10 of potassium hydroxide 
in a crucible brasqued with cryolite, yield a partially vitreous 
product full of crystalline granules. Tinder the microscope, large 
numbere of small globules are seen, identical with the leucito of 
natural amphigenes. 0. H B 


(Jdhrh.f. Mtw., 

law, u, Jttem. 71— 74>— In an investigation into the properties of on- 
dia»TO from Sigtero, the author found that this mineral was associated 
with two others, white albite and another felspar in the form of grey. 
gTMu^ I«rtades. The new felspax* has the cleavage of orthoolaw*. 
and, chemically, IS a potassium sodium felspar free from lime, and 
mnch more basic than albite and orthoolase. In thin boctious, in- 
^ quantity of magnosia-mica wen* 
fli corrections for the small quantities of augito 

present, the mmeral gives on analysds the following results : - * 


SiO,. 

50-01 


30-86 


KajO. 

13-90 


' 5-23 


XotaL 

100-00 


^ Wnia of the felspar is therefore (H’aK),AlSi,0,„. In othm- 

ac alkali anorthite. At the 

same time, it has the composition of an anhydrous natrolite. 

B. JI. B, 

v-^ ®-.ScACcm: (Zeii. Knjd. Min., 18, 
102, &om B. Accad. dn Napoh, 1888, 12) — 1 i’hah'Ultp .! 
new min^ Among the Somma minerals in ie museum of il, 
University of Naples there is a substance, hitherto nndesci-ibod. whiCh 
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the author haw named from its chai*actcristic combination of trans- 
j)arent, colomiebs needles to white, silky bundles (0aACfXXo9). This 
rare mineral occurs in a rock consisting of augite with more or less 
mica, and occasionally in grey, gianular calcite. Optically the 
mineral is uniaxial, with faint negative birefraction, and therefore 
l>elongs to the hexagonal system. It has the hardness of orthociase, 
and a sp. gr. of 2*49, Analysis gave the following results : — 

SiOo. AI2O3. K2O. NaaO. Total. 

3?*73 33*33 29*30 0*37 100*73 

Formula: £2^1281308. The analogy with nepheline is remarkable. 

2. Thermoruitrife, from the lava of 1859. This mineral is new for 
Vesuvius. The Naples museum recently received numerous white, 
opaque, drusy incrustations from the Fosso grande. On analysis, this 
mineral, Na2C03 + H2O, yielded 35*44 per cent, of carbonic anhydride. 

3. Soda from the interior of the same lava in crystalline, colour- 
less, ti'ansparent grains. On analysis, the following results were 
obtained : — 

COg. NagO. KaO, HgO. Total. 

15*91 22*15 0-41 61*68 100*15 

These results correspond with the formula Na2C03 + IOH2O. The 
mineral cannot have been prodnced by sublimation, but by the action 
of carbonic anhydride which has decomposed the lava and taken the 
soda fi*om it. 

4. Altered comptonite from the Somma conglomerates. In one 
variety of conglomeiate at Vesuvius, zeolites occur in association 
with calcite. Among these, small ciysials resembling comptonite are 
occasionally met with, the change in the cliezuical composition of the 
zeolites and the variation from that of comptonite consisring chiefly 
in a loss of water, an absorption of calcium carbonate, and a change 
in the ratio of the silica to the alumina (compare Abstr., 1887, 17). 

B. H. B. 

Amphibolite from Habendorf^^in Silesia. By E. Dathe (JaJirh. 
/. ilfm,, 185)0, ii, Kef., 243 — 244; iromJahrh. pretm^geol, fjafndHsamt^ 
1889, 309 — 328). — The amphilwlite (Analysis I) occumng in the 
biotito gneiss of Habondorf, consists of hornblondooF a greenish -black 
colour and brilliant lustre. There is a second variety (Analysis II) 
(‘omposod of light groeiiish-grey hornblende, with a little pyrrhotite 
and mica. Under iho microscope, olivine, diopside, chromite, and 
rutile could also bo detected. 



Si02. TiOg. FC2O3. 

OrjOi- 

A1,0» 

PeO. 

HgO. CM). 

I 

.. 46-47 0-21 

4-18 

trace 

8-68 

3-73 

22-79 9-06 

11 

.. 47-82 0-65 

0-94 

0-63 

7-88 

8-50 

29-36 3-66 


K,0. 

NajO. 

n,o. 

COj* 

Total. 

Sp.gr. 


I.. 0-65 

1-14 

3-89 

_ 

99-99 

2-959 


11 . . trace 

0-43 

4-20 

0*41 

99-48 

2-857 


B. H* B, 
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Chemical Natxure of Totirmaliae- By 0. R^MMELSBEBa (Jalirh. 
f. Min,, 1890, ii, Mem., 149— 162).--In this paper the author ro. 
t^alculates some 70 analyses of tourmaline, with a view to controvei't 
the formulsB recently arrived at by Riggs (Ahstr., 1888, 660), Jan- 
nasch and Calb (Abstr , 1889, 472), Scharizer (Abstr., 1889, 764), and 
Wiilfing (Abstr., 1889, 765). He is still of opinion ihat his interpre- 
tation of tho tourmaline analyses of 20 years ago was correct, according 
to which they must be regarded as isomorphous mixtures of throe 
silicates, R'eSiOa, R'VSiOs, and R'^SiOs, in which R' represents 
H, Na, K, Li ; R" represents Fe, Mn, Mg, Ca ; and R^^ represents 
Ala, Fes, B,, Cr*. B. H* B, 

Composition of Tourmalbie. By G. W. EIalb (Jahrh, /. Min,, 
1890, li. Ref. 199 — 208; fi*om Inang, JDiss, Oottmgen, 1890). — Ten 
varietie.s of tourmaline analysed by tho author may he divided into 
three groups: — (1) Lithium tourmaline, (2) iron magnesium tour- 
maline, (3) iron tourmaline. From the analyses, the author deduces 
the general formula R 9 B 02 (Si 04 ) 2 . [The analyses given appear to bo 
almost identical with those given in a paper by P. Jannasch and 
G. Calh (Absia-., 1889, 472).] B. Jl. B. 

Peridotite Scorn the Harz. By M. Roch (Jahh.f, Muk, 1890, 
ii, Ref. 244 — 245; from Zeit. deuhoh, geoh Oes,, 41, 163 — 165). — 
Peridotite occurring in the gabbro mass of the Kaltenthal, in tho 
Harz, contains olivine in angular grains, as much as 2| mtn. in size, 
with biotite, spinel, and tifcaniferous iron ore. Small quantities of 
augite and pl^oclase are present as accessory constituents. The 
rock is more basic than any of the basic members of the llarzburg 
gabbro hitherto examined, as is shown by the following analytical 
results, in which the high percentage of titanium is probably duo to 
the biotite : — 

SiOj. TiOj. AlgO}. Fe203. FeO« MgO. GaO. K»0, 

84*98 5-18 10-80 1*42 21-33 19-30 0*43 5 42 

KaaO. HjO. SO3. Total. Sp. gr. 

017 1-28 trace 100-31 3 27 

B. n. B. 

Mmerals of the Garnet Group. By W. 0. Brogomb and tL 
Backstrom Kryst, Min,, 18, 209— 276).— Of tho 12 silicatos 
cryst^lising in the regular system, eulytine, zunyito, bolvino, 
dfljialite, garnet, sodalite^ nosean, lapis-lazuli, leucito (maskelyiiiio), 
pfilluz, analcime, and fau^asite, the first eight are orthosilicntes, and 
the last four metasilicates. Tl^ree of the metasilicates, xnaskelynih*, 
polhuc, and a^lcime, belong to one morphological group, whilst 
faujasite is an isolated speoies of octahedral type. The oxthpsilicatos 
are xegarded lay the author as forming one large group, the garnet 
group, which may be subdivided into two divisions :-^l) Orthosilicatos 
of tetrahedral ohhracter, and (2) orthosilicates of rhombic dodeca- 
hedral ohaafaoter. This second division includes holohedral members 
(the g^et series proper), as well as hemihedral ones (the alkali 
garnets). ^ 
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Tlie formulsB of the mombers of the first division are as follow s : — 


Eulytine Bi4(SiOi)a. 

Zonyito [MFaCKO 

Danalite (FeZtiMTi)2[(ZuFe)2S]Bea(Si04) j. 

Helvine (MnFeOa)2(Mn2S)Bea(SiO*)3. 


In this voluminous paper, the author brings forward a mass of 
facts to prove the close connection of the regular orthosilicates. The 
analyses of all the nxineials of this garnet group lead to formulse in 
which there is 1 mol. of an ortho&ilicate with 3 mols. of silicic acid. 
All the members of this group, too, belong to the regular system. A 
very large number of analyses are discussed. Of these> the following 
have not previously been published : — 



S 1 O 2 . 

AlaO. 

OftO. 

MgO. 

ISfaaO. 

KsO. 

SO 3 . 

s. 

ca. 

HaO. 

I. 

3C-74 

31-96 

0-11 

— 

2.^96 

trace 

0-11 

— 

7-11 

0-17 

11 . 

3714 

31-CO 

— 

— 

25-60 

— 

— 

— 

7-31 

— 

HI. 

3106 

27-03 

— 

— 

27-26 

_ 

14-06 

— 

— 

— 

IV. 

31-99 

27-32 

9-94 

— 

16-53 

— 

14-22 

— 

— 

— 

V. 

32-30 

27-38 

8-21 

0-11 

18-03 

0*36 

12-62 

0*44 

0-31 

— 

VI. 

32-20 

27-37 

8-18 

0 -il 

17-98 

0*35 

13-17 

0*46 

0-33 


VIT. 

32-52 

27-01 

0-47 

— 

19-45 

0*28 

10-46 

2*71 

0-47 

— 

VITI. 

32-48 

27-02 

6 60 

— 

19-84 

0-29 

10-47 

2*71 

0-47 

0*07 

IX. 

53-13 

1-76 

24-71 

16-95 

2-62 

— 

— 

— 

— 

1*31 

X. 

66-15 

— 

20-38 

18-47 

— 

— 

— 


_ 

— 

XI. 

55 55 

— 

25 93 

18-52 

— 

— 

— 

— 

— 

— 


I, Sodalito, II. Results calculated from the formula 
Na^(Al01)Al2(Si04)i. 

ITT. Nosoan, formula Na4(Al[SOilSra])Al2(SiOi)8. IV. Hauyn, formula 
Na^Caf Al(SOtNa)]Al2(SiOi)3. V. Hauyn, analysis. VI. Results 
talculatod fx'om 92 mols. hauyn, ^'2 mols. sodalite, and 2*7 mols, 
nltraniarhio with tho formula Na4[Al(S3Na)]Al2( 8104)3. VII. Lapis- 
lazuli. Vril. Tho same, rosults calculated from a composition of 
7()’9 mols. hanyn, 15*7 mols, ultranuirino, and 7*4 mols. sodalito. IX. 
Diopstdo occurnng ouc1os<hI in lapis lazuli. X. Results after sub- 
traction of 8 p(‘r cent, lazurile. XI. Rosults corresponding with 
formula OaMg(SiOa)8. B. H. B. 

Minerals and Bocks in the Diamond Fields of South 
Africa. By A. Knoi* (Jtihrb.f, Min., ii, Rof. 97 — 99), — The matrix 
of tho diamonds, tho so-called blue earth, is found on examination to 
behave like a sorpontino which, after decomposition by acid, loaves 
inicrolitliB of pyroxenio character. Tho rock may bo described as a 
serpentino-tnff enclosing, at Jagorsfontoin, the following minerals : 
garnet, chroine-diopside, enstatite, chromite, zircon, apatite, idociase. 
intilo, mica, and diamond. These minerals are described in detail by 
the aullior, who gives analyses of the chrome-diopside and chromo- 
iron ore. 

The author regards tho Jagorsfontein deposit as having been formed 
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from a peiidotite, w^hlcli lias been mecbanicallj broken up and irans- 
ported to a favourably situated locality, 'wbere it bas become ser- 
pentinised. Tbe relation of the diamond to the peridotite is tboujyht 
to be analogous to tbe occurrence of the diamond in meteorites. 

B. H. B, 

Natural Cement from Cairo. By E. Sickcnbbrgeb (Jahrb. /. 
Kin.j 1890, ii, itef. 275 — 276; from Zeit, deiiUck. geol. 4l, 
312-^18). — On tbe railway between Abbasiyeb and Oitadelle, near 
Cairo, there occur stalactitic masses hitherto thought to have been 
gej&er deposits. On examination, they are found to consist of 
cemented quartz sands, approximating in composition to artificial 
mortar. Analysis yielded the following results : — 

Sand. SiOa. CaO. AljOa + FeA- OOs. HjO. MgO. SO 3 . NaCl. 

4i-90 6*24 22*80 1*47 14-00 3*84 3*58 0*58 0*24 

B BT B 

Obsidian Cliff; Yellowstone National Park. By J. P. Iddinc.s 
(Seventh Anniicd Rep. U.8. GeoL Survey, 249— 295).— The author 
desciubes in detail, in a monograph of 44 pages, illustrated by 51 
plates, the geological occurrence, lithological structure, petitigraphicnl 
and microscopical characters of Obsidian Cliff, at the northem end 
of Beaver Lake, in the Yellowstone National Park. Thongh obsidian 
of neai*ly tbe same chemical composition occnrs in all pai-ts of the 
world, the obsidian flow at Beaver Lake is especially remarkable for 
its unsurpassed extent and thickness. It is the only known occurreucc 
of rhyolitic obsidian in which a distinctly columnar stmeture bas been 
developed. ^ It is entirely fi*ee from porphyritic crystals, and abounds 
in spherulitic structures and lithophysse. These are undoubtedly of 
primary crystaiii^tion out of a molten glass, which was gradually 
cooling,^ Since its solidification, too, no alteration, chemi(*al or 
mechanical, has taken place. B, H. B. 


EraptiTO Rocte of the Cabo de Gata. By A. Osakn (JM. 

OQ^**oi 1 \ ^ mv ’ 9^ol. Gi>» , 41, 

dXl}. — The author describes in detail the occurrence of eruplivc 
rocks at the Cabo de Gata, Almeria, Spain. The prodominafiiig 
iwks are andesites, dacites, and liparites. Basalts are oniii*<iy 
absent, as also are nepheline and lencite rocks. Only ouo rock 
wntains ohvme. This occurs in the vicinity of Vei-a and is describod 
by ^alderon as limbnrgite. It is the youngest of the eruptive rocks 
ot the district, and on analysis gave results approximating most 
closely to those obtained with olivine-bearing lamprophvi'es. such as 
the ^ette of the Ballon d’Alsaoe. In tbe rock, biotito only is visible 
j «ye. whilst olivine, angite, and a little felspar twin bo 
under the microscope. The analytical results were as 


8i(V 

65-17 


AIjPj, FeiO,. FeO. MnO. KgO. CaO. K.O. 

13 - 4 ® 3-10 3-55 0-39 8-56 3-15 1-09 

HjP. 00^ lotal. 

4-27 S-27 100-4fi 


Na.0. 

4-4B 



MINBRALOGIOAL CHEMISTRY. 


27 


The rock is named Verito by the autlior. It shoald certainly not 
be classed as a liniburgite. B. H. B, 

Meteoric Irom from Magura, Arva, Hungary. By B. 
W KiNSOHBNK (Jahrb, f, 1890, ii, Ref. 57 — 59 ; from Ann, Je, k. Hof- 
museums^ 4, 98 — 101 ; compare Bcithelot and Friedcl, Abstr., 1890, 
1384). — In an investigation of the moieoric iron from Magni-a, Arva 
county, Hungary, the author succeeded in isolating the following 
constituents : — 

1. Tin- white regular crystals, hitherto regarded as schreibersite. 
These appear to have a cleavage perpendicular to the longitudinal 
axis ; they are strongly magnetic, very brittle, and soluble in hydro- 
chloric acid and copper aonnonium chloride, with separation of 
caihon. The hardness is 5^ to 6, and the sp. gr. 6‘977. Analysis 
(No. I) gave, after subtraction of schreibersite, results corresponding 
with the foimula 0(FeJSriCo)3. For this new mineral, the authoi* 
piuposes the name of cohenife, 

2. Thin, silver-white, strongly magnetic lamellse, which are but 
slowdy soluble in hydrochloric acid, and which may represent 
Reichenbach’s taniite. The composition (Analysis II) is in accord 
with the formula Fe6(NiCo)«i. 

8. Fragments of various shapes, which form the principal mass of 
the iron. They are highly magnetic, sparingly soluble in hydro- 
chlonc acid, and give on analysis (No. Ill) results coiTospondiug 
with the formula FeB(NiCo)* The high percentage of cobalt is 
noteworthy — 

Fe. Ni, Co. C. Ou. Sn. Schreibersite. Total. 

I, 89-83 3-08 0-79 6*43 trace trace 0-G5 100*78 

II. 71-04 26-64 1-67 0-80 — — — 99‘65 

111. 87-96 9-19 2-60 0*36 — — — 100*11 

4. Crystals of rhombic and monoclinic augite. 

5. Grains of partly isotropic, partly feebly bi-refi’active, diamond 
proved to be harder than ruby and to burn to carbonic anhyebide in 
a current of oxygen. 

Colourless or btrongly ploochroic blue grains appear to consist of 
corundum, whilst smuil, colonrlesH aggregates may bo tridymito. 

The author compares the varieties of carbon met with in meteoric 
iron with those in pig iron. The “ hardening-carboii coiTOspoiids 
with the carbon given off in the form of hydrocarbons when the 
meteoric ii'on is dissolved in hydrochloric acid ; the oi*dinary carbide 
carbon corresponds with cohenito; the graphitic tcmpering-carbon 
with the carbon in the residue when meteoric iron is dissolved ; and, 
lastly, graphite is met with in both varieties of iron. This |>erfect 
analogy leads to the a.ssumption that the conditions under which 
meteoric iron was foimcd are comparable to those under which pig 
iron is produced, and the pi-esence of the diamond indicates that the 
carbon dissolved or chemically combined in iron can under certain 
conditions separate oat in the allotropic form of the diamond. 

B. H. B. 
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Organic Chemistry. 


Condensation of Acetylene by the Silent Dischai^e. By 
Bsbthelot (^OotnpL rend,y 111, 471 — 4*72 ) — the product of the con- 
densation of acetylene under the influence of the silent discharge is 
left exposed to the air, it absorbs about one quarter of its weight of 
oxygen, and can ea*5ily be detached from the glass in the form of a 
yellow, resinous pellicle. It continues to alter spontaneously in the 
vessel in which it is placed, with formation of a carbonaceous sub- 
limate which is probably the result of a secondary change. When 
subjected to dry distillation, it undergoes sudden and explosive de- 
composition, which seems to be exothermic, with production of a 
considerable quantity of water, together with some acetic acid, and 
acetouic liquids which have an odour of caramel, and are similar to, 
if not identical with, the products from sugar or tartaric acid . N either 
benzene nor furfuraldehyde is obtained, and distillation with soda-limo 
yields acetone and other simple products. It is clear therefore that 
the condensation of acetylene under the inflnence of the silent dis- 
charge is very different from its condensation under the influence of 
heat. 0. H. B. 

Combination of Mercuric Cyanide with Lithium Salts. By 
R. Vabbt (Gompt rend.^ Ill, 626 — 627). — concentrated solution ot 
lithium iodide is added drop by drop to a saturated solution of 
niercurie cyanide heated at 50 — 60®. A further quantity of mercuno 
cyanide is then dissolved in the liquid and more lithium iodide is 
added. The Hquid is concentrated to a syrup, filtered, and allowed to 
cool, when it deposits the compound Hg0ya,2LiCy,HgIs -h 7HaO m 
large nacreous lamellae, which are hygroscopic, very soluble in water, 
and lose 3 mols. H^O at 100®, but cannot be completely dehydratecl 
without decomposing. When the salt is carefully heated, it gives off 
water and becomes yellow, a sublimate of mercuric iodide forming at 
the same time. At a highei- tempeiature, the salt melts and decom- 
poses into mercuric iodide, mercury, cyanogen, and mercurous iodide*. 
Dilute acids decompose the salt with liberation of hydrocyanic acid 
and precipitation of mercuric iodide, whilst mercuric cyanide and a 
lithium salt of the particular acid remain in solution. Coppor 
salphate, when heated with a solution of the salt, precipitates cuprous 
cyanide and mercuric iodide, a result which indicates that all tho 
cyanogen is not combined with the mercury. These reactions show 
that the constitution of the compound is expressed by the lonnute 
given. 

If lithium bromide is added gradually and in small quantity to a 
saturated solution of mercuric cyanide heated at 80®, the liquid, on 
cooling, deposits ci^stals of the compound Hg0y2,LiBr -f sjtlaO. 
They are hygroscopic and very soluble in water, lose mols. H 2 O at 
100®, but cannot he dehydrated without decomposing. When heated 
gently, it yields no sublimate of mercuric bromide, but at a liigh 
temperature it uudeigoes complex decomposition. "V^en heated with 
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copper finlpbate solution, no cyanogen is evolved, and no precipitate 
is formed ; it follows that all the cyanogen is combined wifcli the 
morcuiy. 

A mercury lithium cyanochloride is obtained by evaporating a 
solution of mercuric cyanide containing an excess of lithium chloi-ide. 
It ib so hygi*oscopic that its composition could not be ascertained. 

0. H. B. 

Ethylene Dithiocyanate. By 0. Parjbnti (Oazzetfa, 20, 
178 — 1S3). — By treating perthiooyanic acid with alcoholic potash, 
Fleischer (this Journal, 1871, 391) obtained a compound isomeric 
with potassium thio- and isothio-cyanate, but differing from these 
compounds in several respects (Anmlen, 179, 204). The acid formed 
bv decomposing this salt with sulphuric acid was considered to bo a 
dithiocyanic acid. To prepare the ethylene deiivative, perthiocyaanj 
acid and ethylene bromide in molecular proportion are dissolved in 
the least possible quantity of alcohol, mixed with an alcoholic solution 
of potassium hydroxide, aud boiled for 5 to 6 hours. The filtered 
liquid, on cooling, deposits a semi-crystalline mass, part of which is 
insoluble in boiling water, and remains in bard ill-defined ciystals 
which melt at 137 — 140®. The soluble portion, on rccrystallisation 
from boiling water, is obtained in slightly yellowish prisms which melt 
at 349 — 150®, and are readily soluble in hot water and alcohol, but 
insoluble in ether and benzene. It dissolves in cold coneentmted 
sulphuric acid, and is reprecipitated unaltered on the addition of 
water. After fusion, it resolidifies at 180®, but this temperature is 
reduced to 118® after successive fusions. The aqueous solution 
is not coloured by ferric chloride even after acidification with hydro- 
chloric acid ; on heating the alkaline solutions, the respective thio- 
cyanates are formed. The constitution of this salt is probably 
/CS\ 

N-OjjHi’jSr. The compound melting at 137 — 140® baa the oomposi- 

tion OiN'tSjCC.H.). ; it is slightly soluble in cold coooentratofl 
sulphuric acid, aud, on wai*ming, a green liquid with a hluo 
fluoresocuco is produced from widcU sulphur sepai-ates after a time. 

S< B. A. A. 

Diaoelyloarbinyl Acetate. By A. Com bus (Cmnpt. mtd., Ill,, 
421 — 4251).— Ohloraoetylai otone (Abstr., 1890, lii94), when boiled 
with potassium acetate iu presence of alcohol, yiolda a pale- 
yellow liquid which boils at 74-S' under a presemo of 21 mm« 
also a large quantity of ethyl acetate. The new product has 
the composition CtHsO^; it has an acid odour, but yields lu) 
metallic derivatives, and reduces Fehling’s solution and aminoniaoal 
silver nitrate in the cold. It yields a vary unstable hydiasaae 
GiiHuN^Oa, which resiniScs rapidly when exposed to air and Hglit, 
and crystallises from other in largo colonrlesa rhomboidal tables 
wbich rapidly become red when exposed to li^ht. If this hvdrexoiae 
is treated with excess of phonylhydrasine iu alcoholic seintiMi, it 
yields an osasoue QuHuN., very soluhle in ethers from vimh 14 is 
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precipitat6d by li^bt potrol^uiD. in crystals mslting ait 143— “344 . ^ Tt 
is tbe osazone of aicetol, and can also be obtained by the direct action 
of pbenylbydrazine on a hot solution of the compound OijHaOt in 
acetic acid. 

The compound CsHgO, is in fact the acetate of acetol, formed in 
accordance with the ei|Tiations CHACiCl -I- AcOK = CHAc/OAc 4* 
KCl; CHAcs-OAc + EtOH = CH2Ac-9Ac -f AcOEt 

In order to avoid the secondary action of the alcohol, monochlor- 
acetylacetone was boiled for four or five hours with potassium 
acetate in presence of glacial acetic acid, and the product was poui'od 
into water and mixed with concentrated cupric acetate solution. A 
green pi*ecipitate separates, and is purified by solution in chloroform 
and precipitation with ether ; it forms deep-green c^stals of the coTn- 
position (CTaOOaCu, and is the cupric salt of diacetylcarbinol, 
CHAca-OAc, which contains a basic hydrogen atom in the group 
“CH-OAc. The copper salt is dissolved in dilute sulphuric acid, 
and the solution is exlracted with ether. Alter the other has bomi 
expelled, the diacetylcarbinyl acetate is obtained as a colourless 
liquid boiling at 111® under a pressure of 21 mm. It roduc(»H 
Fehling’s solution and ammouiacal silver nitrate in iho cold, has a 
strongly acid reaction, and decomposes carbonates with formation of 
crystallisable metallic derivatives. When treated with iilienyl- 
hydrazine, it yields a viscous liquid which boils without decompositioiji 
in a vacuum at 235 — ^240®, and which, when treated with hot sulpha 
nric acid or with oxidising agents, yields a beautiful, blue coloiui 
ing matter, insoluble in water, but soluble in chlorofoim or sulphuint 
acid, and having all the characteristics of a pyiazole-blne. ^ 

Attempts to obtain diacetylcarbinol by saponification of the acotat^ 
have not yet been successful. 0. H. B. ' 

Indian Geranium Oil: Oxidation of Geraniol. By F. W. 
SemmlIiR (Jier., 23, 2965 — 2968; see also Abstr., 1890, 951).- For 
the oxidation of geraniol, potassium dichromate (10 giaras) i<t dis^ 
solved in sulphuric acid (i2'5 grams) and water (100 grains), and the 
geiuniol added (15 giams all at once), the mixture Wng at firat well 
cooled, and afterwards allowed to become warm, and vigorously 
shaken for half an hour. The whole is then made slightly alknlinr 
and distilled in a current of steam. The distillate contains an oil, 
which has a pleasant odour resembling oranges and lemons, and is a 
mixture of the oxidation product w^ith ethereal oils formed by tiu* 
action of the sulphuiic acid on geraniol. To separate the latter, iho 
oil is mixed with a saturated solution of sodium hydingen sulphiie, 
and allowed to remain for 24 hours. The crystalline magma is then* 
collected, pressed betwe^ filter-paper, washed with ether, mixed with 
sodinm carbonate, and distilled in a current of steam. A clear colour- 
less oil, having the composition CxoHxgO and the above-mentioned 
characteristic odonr, is thus obtained, and appears from its gonei'sl 
reactions to be an aldehyde. It is at present being more closely 
examined. ^ 

Alkaline potassium permanganate acts on geraniol in a diiforont 
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manner, yielding a polyvalent alcobol, whicli has the closest I'osemhl- 
ance to the sugars. H. G. C. 

Dihydric Alcohols derived team Isobiitaldehyde. By K. 
SwoBODA and W, Fossrk 11, 383 — 398). — It has been pre- 

vionsly shown (eoin])ave Abatr., 18^4, 37, 832) that when alcoholic 
potash acts on a mixture of isobutaldehyde and acetaldehyde, mefhyU 
vtopropyUthylene glycol^ OH-CHMe'CHPr^.OH, boiling at 206 — 207®, 
is formed. When valeraldehyde and benzaldehyde aa^e substituted 
for acetaldehyde, isohutylisopropyleihylene glycol, 

CHMea-CHa-OH(OH)-OHPr^-OH, 

which melts at 79 — 80® and boils at 231 — 232®, and phenjiUsoprcpul-- 
ethylene glycol, OH*CHPh*CHPr^‘OH, melting at 81 — 82“ and boiling 
at 28G — 287®, arc formed i espectively. In the foimation of isobutyl- 
isopropylethyleno glycol, potassium isobutyrate is the only other pro- 
duct; it must therefore be supposed that a molecule of iso hut- 
aldehyde unites with a molecule of valeraldehyde through their alde- 
hydic carbon atoms, which, at the moment of condensation, take up 
each an atom of hydrogen, furnished by the oxidation of another 
molecule of isobutaldehyde by a molecule of potassium hydroxide. 

The three glycols yield diacetyl derivatives, when heated for 
18 hours, in sealed tubes, at 200®, with an excei^s of acetic anhydride. 
The compounds thus obtained from metliylisopropyl glycol, isopinpyl- 
isobutylethylene glycol and phenylisopropyletbylene glycol, have 
respectively the formulae CuHoaOi, aud Oi 5 Hao 04 , and the 

boiling points 220% 240---242®, and 295—297% 

On ti*eatment with sulphuric acid, the three glycols behave as pina- 
cones, and lose the elements of a molecule of water ; isopj*opylisobutyl 
glycol is converted by cold coucentrated sulphuric acid into an 
«-pinacoline, CoHigO, which boils at 150® and has the odour of camphoi*, 
and by hot dilute acid into a ^-pinacoline, (CoHiaO)^, which boils at 
274® and is without odour, Tho other glycols give similar produces. 

G. T. M. 

Sugars derived from Rhamnose, By K, Eisniwa and 0. Pimjtv 
(Tier., 23, 3102 — 3110),— Rlianinose (ibodulcite) is mebhylpontose, 
has the fomula CH 4 '[OH*OHj 4 *CHO, and, like tho other hcptoscb, 
yields sugars richer in carbon. It is proposed to toim these deriva- 
tiv(‘H rbaninoboxosc, rbaranoheptose, and rhamnoootose. 

lthamniiol, Olh*[pll'01V\i*CYii‘OH, is prejiared by tho reduction of 
rbaumose with sodium amalgam, and crystallises fi*om alcohol or 
acetone in trioliuic prisma, which molt at 121®, and arc insoluble in 
ether. It is sweet to the taste, is only partially decomposed on dis- 
tillalion, and does not reduce alkaline copper solution. It is readily 
oxiilisod by nitric acid, and is reduced by hydriodic acid. The yield is 
60 per cent, of the rhamnose. 

liha/innohexonic acid, CHy[OH-OH]6’COOH, is already known by the 
name isodulcitolcarboxylic acid, or rhamnosccarboxyJio acid (comp. 
Abstr., 1888, 806). 

lihmmluimse, 0Hy[CH*0H]5'CH0, is prepared by the reduction 
of rhamnoboxolactonc witbr sodium amalgam at a loir temperature ; 
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the yield is 60 — 65 per cent, of the lactose. The compound crystal- 
lises from methyl alcohol in thick plates which melt at ISO— 181*^ 
with decomposition, and exhibit all the characteiistio properties of 
sugar. It does not ferment with yeast. The pheiuylhi/drazonp is 
readily solnble in water. The osazone is obtained in stellate groups 
of yellow needles which melt at 200° with evolution of gas, and aie 
readily soluble in alcohol, but nearly insoluble in water. 

Bhamnohexiioly CH 3 *[CH* 0 H] 3 'CH 2 . 0 H, is prepared in a similar 
manner to rhamnitol, and crystalli'^es from alcohol in small, colourless 
prisms which melt at 173®, with previous softening at 170°, and have 
no action on alkaline copper solution. 

Bhamnoheptonic add, CH 3 *[CH*OH] 6 *COOH, is formed by the 
action of hydrogen cyanide on rhamnohexose ; on evaporation, it 
readily passes into the lactone, which crystallises from elcohol in 
stellate groups of colourless needles melting at 160°, with previous 
softening at 158° ; the yield is 63 per cent, of the sugar. 

Bhamnoheptotnc Jiydrazide, C 8 Hi 507 *N 2 H 3 Ph, is formed by the action 
of phenylhydrazine acetate on the acid or lactone; it ciystallises 
from water in slender, white needles which melt above 215° with 
evolntion of gas, and are very sparingly soluble in alcohol. 

Bhamvoheptose, CH 3 *[CH*OH] 6 *CHO, is prepared by the reduction 
of the lactone, and could not be obtained in crystals ; it is j‘oadily 
soluble in water or alcohol, but insoluble in ether. The phenjjlhydt - 
nzone crystallises from water in colourless, slender needles ; on treat- 
ment with hydrochloric acid, the sugar is regenerated. The oeasonp 
is deposited in slender, yellow needles, which are very spaiungly 
soluble in water or alcohol, and melt at about 200° with decomposition. 

Bhamnoctmic add, CH 3 *[CH-OH] 7 *COOH, is px'epai’ed from 
rhamnoheptose ; on evaporation, the lactme is formed, and is best 
purified by means of the phen>lhydrazone; it crystallises from water 
in colourless, concentric needles which melt at 171—172° without 
decomposition, and are readily soluble iu water or alcohol, but spar- 
ingly so in acetone. 

The phmylhydrazide, CH3'[CH‘OH]7*CO*1^3H3Ph, crystallises from 
water in slender, white needles melting at 220®. Bhamnoftim is 
formed in small quantity by the reduction of the lactone ; it i*ea(lily 
reacts with alkaline copper solution, and yields an ohozone, which is 
insoluble in water, and melts at 216° 

The following table gives the specific rotatory powers of the vham- 
nose compounds, as far as they are known : — 


Ehamopolactone 


Specific rotation. 


Bhamnose 

Bhamnitol.. 

Bhamnohezonolactone 

Bhaznnohexose 

Bhi^mnohexitol (approximate) • 

Bhamnoheptonolactone 

Bhamnoheptose (approximate) 
Bhamnoctonolactone 


+ 8° to 9° 
+10-7 
+83-8 
-6M 
+ 11-6 
+55-6 
Hh 8-4 
-51-20 


J. B. T. 
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Arabinose from Wheat Bran and Rye Bran. By E. Stek^eu 
and E. Schulze (Ber,, 23, 3110—3113). — It lias been previously 
])ointed out by Tollens and his pupils that in all probability the for- 
mation of furfuraldehyde from wheat bwin and from rye bi*an by the 
action of sulpliui*ic acid depends on the provious decomposition of 
peiitaglttcoses (ambinose and xylose); neither of these compounds 
hits, however, hitlierto been isolated from the product of the reaction. 
Wheat bran, freed fi*om starch and albuminous matter, is boiled for 
several hours with 8 per cent, dilute sulphuric acid; the acid is 
neutialised with barium carbonate, the solution filtered, concentrated, 
and extracted with alcohol ; on evapoi*ation, arabinose crystallises out ; 
it was identified by its specific rctatoiy power, and its ozazoiie. 

The ai’abinose is probably formed by tiie hydrolysis of a compound 
which the authors tenn mefarahau. This is a constituent of the cell 
meiuhraiic, and cannot be prepared quite pure. It gives a cherry- 
rcd colour on warming with hydrochloidc acid and phlorogluciiiol, 
and is insoluble in water, and in cold dilute alkalis or acids. On 
%varming, it readily dissolves, and becomes converted into sucrar. 
Other samples of wheat bi*an gave similai* results, as did also 
rye bran. No galactose or mannose could be detected in any of the 
solutions. J. B. T. 

Starch. By C. SoiraiBLhu and H. MniELMEiER 23, 

30G0 — 3(»75). — The authors give a historical i-oview of the investiga- 
tion of stai'ch and of the compounds derived from it by hydrolysis, 
followed by a sketch of the recent work and present theories on the 
subject. 

The experimental part of the jiresent communication is limited to 
an investigation of dextrin. 

Commercial dextrin can be purified by precipitation with alcohol, 
care being taken that the quantity of alcohol present never exceeds 
85 per cent, of the total solution; after prccipitating three times, the 
])roduct ceases to give an insoluble osazoue, and after repeating the 
operation several times the dextrin may be considered to bo free from 
sugar. Good results are also obtained by dialysis and subsequent 
]>recipitatiou with alcohol, buc a product free frciu sugar could not be 
produced by ferineutation. 

Pure dextrin becomes yellow or brown on heating with potash, and 
it readily x*ediices alkaline copper solution, thus showing that, as it is 
itself not a definite com]Mmn(l, its Cimstitnenls must belong wliolly, 
or in givat part, to the class of sugarc which contain an aldohydic or 
ketonic gwiaj). 

This view is supposed by tilio fact that, on digesting solid dextrin 
with excess of pheuylliydrazine at ordinary temperatures, it dis- 
solves, and on heating with alcohol a white precipitate is obtained; 
this is washed free from phenylliydrazine, and purified by 
dissolving in water and precipilaiing with alcohol. This com- 
pound contsiins 1*02 per cent, of liitrogen, corresponding with the 
formula CooHojOBo’NsHPb, and closely resembles dextrin in its 
chemical pioperties and in solubility ; it is decomposed by hydro- 
chloric acid in a manner similar to the pheuylhydrazones of sugars 
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with molecnlar weiofTitj?. By heating on the water-bath foi* 

two honrs with phenylhydrazine acetate, and ti*eating the product 
with alcohol, a pale-yellow o^^azone is formed, which is less soluble in 
water than the phenylhydrazone, and may be precipitated bv alcohol. 
The percentaffe of nitrogen varies somewhat, thus showing that in all 
probability the body is a mixtui*e of osazone wuth nualtei'ed phenyl- 
hydrazone. 

An aqueous solution containing 8 per cent, of dextrin is repeatedly 
treated with small quantities of sodium amalgam, dilute acetic acid 
being added from time to time ; after several days, alcohol is added 
to the slightly acid solution, and the insoluble product pnrified by 
repeatedly dissolving in water and precipitating with alcohol. The 
authors propose to call this colourless compound dejpfrifol ; it does not 
reduce alkaline copper solution, is insoluble in phenylhydrazine even 
on warming, and the solution does not become yellow on boiling witli 
p itash. By the action of concentmted acids or of diastase on dex- 
tritol, a liquid is formed which readily reduces alkaline copper solu- 
tion. 

An 8 per cent, aqueous solution of dextiun is heated with a few 
drops of bromine and allowed to stand until the colour disappears, a 
second quantity of bromine is then added, and, as soon as this has 
reacted, the dextrin is precipitated with alcohol in order to free it 
from hydrobromic acid ; the product is dissolved in water and tvonietl 
with bromine as before, the process being i-epeated until tbo dextiiii 
ceases to reduce alkaline copper solution. After repeated purifica- 
tion, a white powder is obtained which is soluble in phenylhydrazine ; 
an aqueous solution reddens litmus paper, and decomposes calcium 
carbonate on warming. JSTo precipitate is obtained with lime-water 
and lead acetate ; by the action of diastase, or by heating with a 
mineral acid, a product is obtained which readily reduces alkaline 
copper solution. 

The above results all point to the presence of an aldehydic gix)np in 
dextrin, and this view is supported by the fact that the products of 
hydrolysis are also aldehydes. 

By the hydrolysis of stai^ch, the authoi*s have only obtained 
glucose, but from commercial “starch sugar” they have isolated an 
nnfermentable compound which ivsemblea dextrin, and, fn)nii tho 
analysis of its osazone, has the formula CjiHsaOu, being thus isouKu-ic 
with malto.se. J. U. T, 

Stereochemical Isomerides of Nitrogen Compounds. By A. 
BfANTzscHand A. Webner (ifer., 23, 2764—2769; seo also Allstr., 
1890, d4b, 970).'— The authors iu this paper sum up their views with 
regard to the isomeric relationships of the oximes as follows: — (L) 
The oximes X.CIN*OH behave as tautomeric compounds, and yield 
two different alkyl derivatives having the structuml forniulm 
X.CIN*OKi and X.G — ^N*R, which may be distinguished as “ oxygon 

ethers” and “nitrogen ethers.” (2.) Certain asymmetrical oximos 
exist ir two stereochemieally isomeric forms, which, according to the 
theory proposed by the authors, are represented by the formula 
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X’C'X x*c*x 

U and II (8.) Bach of the&e isomorides can yield two 

HO'JN N*OH 

stmcturally isomeric ethyl derivatives, and therefore an asymmetrical 

X • ' 

oxime of the formula should yield four alkyl deiiva- 

tives, namely : — 


X-C-T 

II . 

RO-X 


X*C-Y 
l>0 , 
R-N 


X-C-T X-C-Y 

II » l>( 

X-OR X-R 


In no one case have all four alkyl derivatives been prepared, only 
thi'ee being known in most cases, two of these being “oxygen 
ethers ” and one a “ nitrogen ether.” In the case of furf uraldoxime, 
however, the two isomeric “nitrogen ethers” have been prepared, 
thus giving an indirect proof of this pai-t of the theory. 

Auwers and Meyer have suggested that the isomerism of the 
oximes is due, not to the nitrogen atom, but to the asymmetrical 
constitution of the hydroxylamino itself, as represented in the 

foi-mulse y^ClX-O"^ and y>-OIX-Ov^ (Abstr., 1890, 12G4!). The 

II 


authors point out that this hypothesis does not explain the existence 
of two isomeric nitrogen ethers, and also that the forraulie proposed 
by Auwers and Meyer do not represent distinct isomerides, but only 
phases of an intermoleculaa- atomic motion, which pass one into the 
other by the simple rotation of the hydrogen atom of the hydroxyl 
group around the axis X — 0. Further, if, owing to the combined 
attraction of the nitrogen atom as well as that of the oxygen atom, 
the hydrogen atom takes up a position intermediate between the two, 
it must he also supposed that the oxygen atom is attracted out of the 
plane by the hydrogen atoms of the amido-gronp; this, however, 
simply means, in other words, that the hydroxylamine molecule 


assumes the tetrahedral configuration /1\ , which is simply a 


special case of tho authors’ general hypothesis. According to 
Behrend’s hypothesis C Abstr,, 1890,575), the isomeric benzaldoximes 
should show very slight differences in their physical properties, hat, 
as a matter of fact, the two eomponuds are completely distinct. 
Moroovei*, ihe latter hypothesis gives no explanation of the ready 
formation of benzonitrilo from isobenzaldoxiuie. 

In conclusion, the authors state that their hypothesis, like those 
of Van’t Hoff and Wislicenns, is not dependent on any special 
assumption as to the dii^ection of valencies, &c., but is simply deduced 
from general symmetrical relations. H. G. 0. 


Attempts to prepare Stereochemical Isomerides of Nitrogen 
Compounds. By A. Hantzsoh (Rer., 23, 2769— 2773).— The 
investigation described in this paper was undertaken to dotewnine, if 
possible, the conditions under which stereochemical isomerides of 

^ 2 
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iiitrogeTi compounds ai*e formed. (1.) The study of the question of 
the existence of an asymmetxncal nitrogen atom in denvaHves of 
ammonia and of hvdrassine has not yet led to any positive results (see 
also Kraft, following abstract). (2.) All attempts to obtain stow- 
chemical isomerides of compounds, ocher than the oximes, with a 
double linkage between the nitrogen and carbon atom, have l)t‘eii 
witliout success. It was found that urethanes do not condoiise with 
carbonyl compounds according to the equation 

—CO + HaN-COOR = ziCrzN-COOR + H3O, 

and that isomeric derivatives cannot be obtained from benzylidine- 
aniline (this vol., p. .'SO). Farther, it was found that nitriles 
do not form additive compounds in the manner represented by tlu‘ 
equation : — 

K T N-Y 

iii I = II * 

xc z XC-Z 

(3.) The compounds which yield isomeric oximes include alnmst all 
aromatic aldehydes and asymmetrical ketones, their nieta- and para- 
substitution products, and also diketones of the benzile type and 
phenylglyoxylic acid. The fatty aldehydes and ketones, and all com- 
pounds containing even a single alcohol radicle, CnHa/i+j. in combina- 
tion with the carbonyl group, yield only a single oxime. This is also 
the case with all compounds containing a carbonyl group in a closed 
chain, and in all aromatic aldelu des and ketones in which substitution 
has taken place in the ortho-position relatively to the carbonyl gi*oup. 
When substitution has taken place in both ortho-positions, the com- 
pound does not yield any oxime. This agrees with the results of Kohr- 
uiann, but the author differs from Kehmiann in so far as ho regards 
the configuration of the molecule, mther than the space wlii(*li it 
occupies, as determining the possibility of the existence of isomerides. 

H. 0. 0, 

Displacement of Halogens by the Amido-group. Hy K 
Skelio (Rer., 23, 2971— 2ii72). — In the usual piwess for th(» 
displacement of a halogen by the amido-group by trc'atment with 
with aqueous or alcoholic ammonia, the I’caction, as a rule, do<>s not 
stop with the simple displacement, but proceeds further, with fornin- 
tion of secondary and tertiary bases. If, in place of the solution of 
ammonia in water or in alcohol, phenol diluted with 15 ])er cent, ot 
water and saturated with gaseous ammonia is employed, the r<*aciion. 
proceeds much more smoothly. Thus benzyl chlorichj tivated with 
this reagent gives 24 per cent, of the theoretical yield of benzylainiuo, 
whereas with aqueous or alcoholic ammonia, only traces of the amino 
are obtained. Ethylene bromide, treated in a similai* manner, gives a 
yield of 38 per cent, of ethylenediamine hydrate. H. G. C. 

Isobutylamine. By H. Malbot (Oompt rend. 111, 528—520). 
The author has investigated the conditions which give the largest 
yield of isobntylamine by the reaction of isohutyl ehlorido with 



ORGANIC CHEMISTRY. 


H7 


aminonk. Tlic chloriilo was heated with different proportions of 
ammonia in sealed tabes at 100® for various periods of time. Details of 
the experiments nre given. The best results are obtained when 1 mol. 
of isobutyl chloiide is heated with 10 or 15 mols. of ammonia; in the 
first case the quantity of diisobutylaminc^ formed is twice as great as 
in the second, but it is easily removed by washing with water. The 
mixture must be heated for 8 to 8J days. C. H. B. 


Action of Secondary Amines on Imido-ethers. By A. Pinnick 
23, 2927 — 2938). — Tetrethylsiu'cinamidim hyd/rochloridi\ 

NH!C(NEt 2 )'CH 2 ’C(NH)'NEt 2 , 2 HCl, is prepared by the action of 
diethylamine on ethylsucoinimidine hydrochloride ; after remaining 
for about eight days, it separates in lustrous, prismatic crystals. On 
reciystallisation, ammonia is eliminated, and fetrethi/lmcciHiniidtnt* 

hydrochlm'Lde, is formed, crystallising in large, 

thin plates. The platinochloride is deposited in yellowish-red, lustrous, 
pointed prisms wliich melt at 202®. 


Tetrf^ropyhucciiLiinidhie Ivydroclilorlde^ >-11,1101, 

0 H'i’ D ( N Pi * 2 ) 

which closely I'csembles the tetrethyl derivative, is prepared by the 
action of dipi*opylamhio on phenylsuccinimide hydrochloride; the 
intermediate succiuamidine could not be isolated ; the condensation 
takes place much more readily than with diethylamine. The nitrate^ 
Ci8HjxN,j, 2HN02, melts at SS"*. The platinochloride* is very spaidngly 
soluble in water, from which it crystallises in large, pale yellow 
plates melting at 174®. 

The constitution of the above compounds cannot be regarded as 
being definitely proved, but the formulae assigned to them n]>poai* to 
bo the most probable J. B. T. 


yS-Bromopropaldehyde and /3-Bromopropionic Acid, By 

L. Lhoitinuu (,/. Chniu [2J, 42, 884). ft-Bromopropahlehyde* is 
obtained by passing diy hydiogen bromide into well-cooled aci*alde- 
hydo to saturation, and evaporating the excess of acraldchyde at a 
low ienipeinturc. Jt is a thick, yellowish oil, and does not crystal- 
lise ; it soon <locomposes at the ordinary temperature, and, when 
h«»atetl to 45° in abionee of air, it <‘volves hydrogen bromide and 
(dial's. 

/^-Bromoprojiiouio aedd, obtained byoxidiMiig the aldehyde with w<dl- 
(}ool(^d nitric acid fsp. gr. 1*48) and extmeting with ether, crystallises 
in largo, colourless tables which melt at 62*5®, and dissolve in the 
u.sual solvents (Beck arts and Otto, Ahstr., 1885, 5UG). The ethyl mlt 
boils at 89® (40— 50 mm.). A. G. B. 


Action of BEydrocyanic Acid on Unsaturated Aldehydes. By 

G. JoHANNY (Motiaifth., 11, 899 — 1*12 ; compare Gautier, BnUs Soc, (Jhhn.^ 
26, 481; Lobry de Bruyn, Abstr., 1885, 242; 1886, 224).— When 
tnotliylethylaei*aldehyde is heated with an equal volume of anhydrous 
hydrocyanic acid in sealed tubes for 50 hours at 45®, the hydrocyanide, 
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CjamOJSCK is formed, bnt the compound is so unstable that it 
cannot be isolated in a pure state, although its acetyl derivative 
CHBt.C]U[e-CH(CN)-OAo, obtained by heating it with excess ol 
acetic anhydride in a leflux apparatus, may be distilled without de- 
composition at ll^t — 114° under a reduced pressuie of 38 mui* 

a-Eydroxy-P-p'opylidinebutynnnide, 

CHEt:CMe-CH(OH)'CONH3, 

is formed when the above-described acetyl compound is treated with 
five times its weight of fuming hydrochloric acid and the mixture is 
allowed to remain at ordinary temperatures in a closed flask for 
three days. From an alcoholic solution, it crystallises in colourless, 
rhomhic plates which melt at 100 — ^101°, and on heating with milk o 
lime, ammonia is evolved, and the calcium salt of o-liydroxypropyl- 
idenebutyrio acid, (CiHnOj^iOa -t- 2 H 3 O, obtained; this j *■'*’ 

from water in needles. 


Molecular Wei^t of Qlycocine and its Anhydride. liy 
T. CuBTius and H. Schulz (JBer., 23, 8041 — 3048). — Determina- 
tions of the molecular weights of amidoagetio acid and of various 
deinvatives by Kaoult’s method, with water as the solvent, give re- 
sults in accordance with the simple formula NHi'CHj’COOll. 
Similar experiments with the anhydride point to the formuhi 

CH»<Q®:^:g>CHs. 

The results previously obtained from vapour density deteimiiui- 
tions by Hofmann’s method ai^e thus fully confirmed. J. B. T. 


Glycocme. By J. Macthneb and W. Sitida (Momhk, 11, 
37H — 382 ; compare Abstr., 1889, 139). — The authors have prepared 
glycocine by a more satisfactory method than those previously clo- 
seribed, iu the follovring way : — To a well-cooled solution of olilor- 
aeetic acid (100 grams) in water (100 c.c.) or alcoliol, 20 — 22 poj* 
cent, aqueous ammonia (1 liti*e) was gi-adually added. After i^emain- 
ing for a Tveek at ordinary temperatures, the solution was h(»a<od, 
first alone, and then with lead oxide, to expol ammonia; after filter- 
ing, the lead was precipitated by the addition of freshly pivpan‘d 
ammonium sulphide, the lead sulphide filtered off, the solution evapo- 
rated to dryness, and the ciystalline mass thus obtained dissolved in 
a little water and boiled with copper carbonate. On cooling the 
filtered solution, copper glycocine crystallised out in masses of 
needles which, when lecrystallised irom a little water, gave, besidis 
the needles, a number of bluish-violet, glistening scales. Those sealc-s 
have a similar composition, (C 2 H 4 H 08 ) 20 u + H 3 O, to the needles, bnt 
give up their water of crysiallisation at a much lower temperaturo. 
The modification crystallising in scales may be obtained by heating 
the needles with a quantity of water insufficient to completely dis- 
solve them, rapidly filtering, and allowing the solution to crysbillise. 
The yield of copper glycocine obtained by this method was about 28 
per cent, of theory. 
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Calcium Orthotohjlfjhjcocim, (OoHioN‘02)jCa H- SHgO. — This salt is 
prepared hv a method similar to that used in the preparation oE 
ealcinm orthoplionylgljcocine (compare Abstr., I88i>, 1008). When 
crystallised from water, it forms flat, glistening needles which ai^e in- 
soluble in absolute alcobol. On diy distillation witl» calcium fonnate, 
a product was obtained which appears to be orthotolindole (compare 
Riasclieii, Abstr., 1887, 956). 

Oaldiim oL-naphthyltjlycocine^ (Ci 2 Hiol^ 03 )iOa + SHjO, is obtained 
by dissolving a-naphthylglycocine in dilute ammonia, and precipi- 
tating the warm solution with calcium chloride. When crystallised 
from dilute alcohol, the salt forma clusters of flat needles. On heat- 
ing with calcium formate, a substance was obtiiiiied which rehembles 
Schlieper’s a-naphthindole (ibid., 968) in crystallising in needles, but 
has a lower molting point, 163“. 

FhetiylglycuoineparararhoMi/lk‘ acid, CoHoNOj., is obtained by boiling 
for several hours a mixture of paramidobeuzoic acid (25 grams), 
chloracetic acid (20’6 grams), and sodium ciurbonate (32*8 grams), 
dissolved in water (1 litre) . On acidifying the cooled solution, a yellow 
powder (yield 30*2 grams) is precipitated, and this, on recrystallisa- 
tion from watei‘, fomis a crystalline mass which melts with deoom- 
])osition at 210 — 221''*’. The barium salt, 0hH7N04Ba -h 4HiO, and 
the calcium salt, CoHiNOiCa + SE^O, are white, crystalline pow- 
ders; the copper salt, O9H7NO4OU + 3H3O, is a dark-green amorph- 
ous powder. G. T. M. 

Constitution of Diazo-fatty Acids. By T. Ouktius (Ber., 23, 
3036 — 3037). — Hydrazine ouhydrazojpropiomte, 

is obtained from hydrazine hydifite and pyruvic acid as a colourless, 
crystalline powder melting at 116“. 

Methyl cx^hydrnzf^pcojpionnle, ^j,j^>CMe'OOOMo, is prepared in a 

similar luanuer from methyl pyruvate and hydrazine hydrate ; it 
molts at 82“, and on tvoaUnent with mercuric oxide yields a methyl 
a'diazopropionaio, !Na(JMe*C(lOMo. wliich boils at 53 — 65® under a 
prosburti of 32 nnn. TIio s«ime compound has pi’oviously been ]>i*e- 
parod ill small ([iinntitios from inotliyl a-aniidopropionate and sodium 
nitrite. ''I'liis robiilt pxuvos conclusively that in the diazo-fatty acids 
the two nitrogen atoms are linked to the &anio carbon atom. 

J. B. T. 

Action of Bromine on Angelic Acid and Maleic Acid. By 
lii. Fmia (Aimalen, 269, 1—- 40). — When Wislicenus was engaged 
in developing his theory of the rotation of atomic configurations, 
there wevo on record vanous obborvations made by tbe author ancl 
his pupils which were not in accordance with the new theoiy ; many 
of the autlioj‘*s experiments wore, therefore, repeated by Wisbeonus 
with results wliicii agi*eed better with bis theoretical views, but 
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'Which were totally at variance with those previously obtained by 

the author. , 

The author has repeated some of the experiments in question witli 
the utmost caie, and has shown that his previous statements su*<‘ 
absolutely correct in every detail. 

One of the most important points of difference which received 
attention was the investigation of the action of bromine on anijclic 
acid. It had been stated by Fittig and Pagenstccber (Abstr., 187H, 
455) that angelic acid combines with bromine, yielding tiglic acid 
dibT*omide as principal product ; a small quantity of another sub- 
stance, which could not be obtained in a pure condition, being 
produced at the same time. 

Wislicenus and Piickert (Abstr., 1889, 587) found, on the other 
hand, that tiglic acid dibroraide is not produced by the action of 
biomine on angelic acid: they obtained a substanco with totally 
different propei*ties, the investigation of which proved to their minds 
its complete dissimilarity fi‘om tiglic acid dibromide. 

Now, as the author had obtained 27 grams of pure tiglic acid 
dibromide from 15 grams of angelic acid, and bad proved the idoiitily 
of the product with the substance obtained directly fmni tiglic aisid, 
not only by a general, but also by a crystallographic, examination, 
and as, furthermore, bis observations had been contirmed by Kchiuidt 
(AttwaZew, 208 , 252), Wislicenus’ results were i-eceived with greit 
astonishment, and the reinvestigation of the subject was commeiiced. 

In the first place, a sample ot the so-called angelic acid di bromides 
prepared by Wislicenus and Puckert, was examined by the author, 
and found to be wanting in all the properties of a pui*e cliemi(»al 
compound ; it seemed to consist pnncipallj" of tiglic acid dibromide, 
mixed, however, with various substances, amongst othei*s calcium 
compounds and i^sinous matters. 

The author then began various experiments on the action of 
bromine on angelic acid. The acid employed melted at 44*’, and ns it> 
had been kept for 12 years, it would seem that angelic acid does not 
become converted into tiglic acid on keeping, as is supposinl by 
Schmidt. The acid was very carefully dried, and then distilled ; it 
boiled at 185®, and underwent no change into tiohe acid, either when 
boiled or nbeii distilled with steam. Wislicenus and Pii(*kert s 
statement that n-^re angelic acid is converted into tiglic acid on 
boiling with water cannot therefoi^ be confinnod. The pur<» angidic 
acid was treated with bromine in carbon bisulphide solution at 0*’ in 
diffused daylight, moisfum being carefully excluded ; several (experi- 
ments were made under various condiiions, in some cases the solution 
of the acid being added to the bromine solution, in othera the ])rocoss 
being reveraed. 

Jn all the experiments, which are described in gi*eat detail, a large 
quantity of tiglic acid dibromide wsis obtained, and the identity of the 
product with the dibromide pi*epai‘ed diractly from tiglic acid was 
proved, by direct comparison as well as by a oiystalloginphic examin- 
ation. 

These results show that the statements published by the author 
more than 12 years ago are absolutely correct in every detail ; it may, 
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tliorefore, be coiisideied as proved, tliat wlien anp^elic acid is treated 
with bromine in carbon bisulphide solution at O'* in diffused daylight, 
it is almost completely converted into tiglic acid dibromide in the 
course of a few hours. 

A number of careful experiments wrere also made in order to in- 
vestigate the behaviour of angelic acid with bromine in absence of 
sunlight ; it w'as found that, whatever the conditions, the principal 
product is always tiglic acid dibromide, but that another substance, 
which is not produced from tiglic acid under the same conditions, is 
also foimed in small quantities. Although, then, the formation of 
tiglic acid dibromide takes place quickly in presence of diffused sun- 
light at 0®, and the yield is almost quantitative, in the dark the 
roactiou takes place only veiy slowly, even at the ordinary tempera- 
ture, and a lai*ger quantity of a more readily soluble compound is 
produced. The pi‘esence of this readily soluble compound has great 
influence on the behaviour of the tiglic acid dibromide ; it makes it 
much more readily soluble in all ordinary solvents, retards its crystal- 
lisation, and causes it to deliquesce with winter. The nature of this 
bye-product could not be detoi'mined, but it is probably an isomeride 
of tiglic acid dibromide ; the substance prepared by Wislicenus and 
riickei’t evidently contains both those compounds. 

After refcrinng to several minor erroi'S in the statements and 
I’osults published by Wisli<‘enus, the author criticises Wislicenus’ 
experiments on the action of bromine on maleic acid, and points out 
that the conclusions drawn therefrom by Wislicenus are directly 
o])posed to the present theories. 

In conclusion, the author protests against the way in which 
Wislicenus is accustomed to trust to his memory alone in referring to 
the litemturo of chemistry ; in many eases, the author and others are 
made to state and aflinn in their papero, the 3‘efereuces to which ai*e 
all given, just what Wislicenus himself believes at the time, whereas 
the actual statenumts are sometimes the exact contrary and some- 
tinms do not apjiear at all in the ai^ticles referred to, but exist solely 
in Wislicenus’ imagination. h\ S. K, 

Syntheses of Nitriles and of /3-Eetonic Etbers. By li. 
BoiiVKAUiiT 111, r)31 — — It has prexiously been 

hliown ( Abstr., 18811, 841) that the products of the action of sodium on 
pi'opiouitrilo in prcHon(‘c of other contain the compound 

Nn:(lKt-()MoNa*CN, 

and it follows that the mixed compound obtained by the action of 
sodium on the two nitriles ll*() Ha*UN and (J.praJct Oh&tn. 

[2], 39, 188, 2:10,245) will have tlie (’onstitution NHlOR'-CRNa'ON. 
If this derivative is treated with an alkyl iodide, as in the case of 
])ropionitrilo, it will form tlic compound Il''(/(NH)’CR"ii-ON, which 
will bo eonv(‘ried by hydrotshlowc acid into a /iJ-ketonic nitrile 
H'*00*0R"R*0N. These nitriles can readily bo converted into alkyl 
salts by dissolving iliom in the corresponding alcohol and saturating 
the solution with dry hydrogen chloride. 

Melhylio inHhylpropioufilacdtate, OOElt*CHMe'COOMo, boils at 185®, 
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and is identical with Israel’s methyl propionylpropionate {Amialen^ 
231, 197); methyl dimethylpropionylacetafe, COEt*OAle 2 *COOMe, is 
a euloarless liquid which has a camphoraceoas odour and boils at 
— 1S8'5° (corr.) under a pressure of 760 mm. 

These changes are quite genei*al, and all the /1-ketonic alkyl salts 
can be obtaiiif^ from their nitriles. 

Methyl methylpropionylacetate shows powers of condonsatiou 
similar to those of ethyl acetoacetate ; it corn bines with aniline to 
foim amethylethyloxyqninoline melting at 295°, and insoluble in 
ether ; water, methyl alcohol, and oarbanilide ai‘e formed at the same 
time. 


The ^-ketonic nitriles, when heated in sealed tubes with hydro- 
chloric acid, yield ketones, a reaction discovered by B. v. Meyer. 
The nitrile GOB*OB'R"-C]Sr will. yield the ketone COR-CHR'R", aud 
m this way all the ketones can be obtained in which the two atoms 
of carbon united to the carbonyl are not both tertiary. 

C H B 

Syntheses mth Ethyl Sodiocarbaaoaate. By F. Kraut {Her., 
23, 278-5 2787), — When ethyl carbamate is ti'eated with finely- 
divided sodium in ethereal solution, it is converted into a whito, 
amorphous sodium compound, BHNa-COOEt, which is very hygi‘o- 
scopic, has an alkaline reaction, and is reconverted by dilute acids 
into ethyl carbamate. The displacement of sodium by methyl does 
n(^ take place very readily, it being necessary to heat the mixfcui*e ot* 
ethyl sodiocarbamate and methyl iodide diluted with ether, at 119°, 
m a sealed tube. The pi^duct, after separating the sodium iodide and 
evapoiating the ether, is fractionated, and yields regenerated ethyl 
ea^amate and ethyl methylcai^bamate, JSTHMe-COOEt, boiling at 1 70°. 

Ethyl chlorocarbonate acts on the sodium compound sasrieiuled in 
etto at the ordinary temperature. After the reaction is over, 
snfhcient water is added to dissolve the sodium chloride formed, the 
solnti^ is extracted with ether, and the extract, after evaporation of 
the ether, is fractionated. At 110% a solid substance conimcncos to 
separate, but at 210—215° an oil passes over, leaving a solid residue 
wliicii consists of cyanurio acid. On refiactionating the oil, more 
oyannric acid is obtained, but tiie greater portion passes over at 215% 
andsolidihes after a time to a crystalline mass closely rcsomblimr 
ethyl carbamate, and having the same melting point of 50% but it 
^us iiigher, and does not volatilise on remaining in the exsiccatoi', 

and it is thcreloro, 

expected, ethyl %midodtcarhojeylate, B H (UOOEt)a. 

Cyanotricarbal^srlat? %y’h. 

BA..1HE rend., ui, 343-315) —Methyl sodiocyauacolato in 

pi-epared hy the aetioa of sodinm methoxido ou methyl cyauaootate in 
wXTarh metI.yUk.,hol, the pi-oclnet Jing^eateU in a 

^ ^ several hours with methyl monoolilom-etato. The 
liquid m then mixed mth water, and the 4ld.sh oil which somt^tes 
lb dissolved in ether, dried, aud distilled separates 

The fraction which boils at 196-204“ under a pressni-e of 
45 mm, is Tnethyl cyamsuccinate, COOMe-OH/CH(CN)-§OOM.e, au 
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oily, colourless liquid, insoluble in water, but solublo in methyl and 
ethyl alcohols and in alkalis. The fraction boiling at 215® under the 
same pressure solidifies after some hours, and is purified by re- 
crysta^lisation from methyl alcohol. It is methifl cyanotricnrbalhjlate^ 
CN'0((JHs'COOMe)3'COOMo, and forms white, prismatic crystals 
Mhicli melt at 46*5 — 47’6®, and are soluble in ethyl and methyl alcohols 
and in ether, but insoluble in water and alkalis. It is formed in the 
Same manner as ethyl cyanotricarballylale (Abstr., 1888, p. 937), and 
can, in fact, be obtained by the direct action of methyl mono- 
chloracetate on methyl sodiocyanosuccinate. 0. H. B. 

Ethyl AHylcyanosuccmate. By L. Baethb (Oompf. rend., Ill, 
342— -343). — 20 grams of ethyl cyanosuccinate is mixed with a 
solution of 2*3 grams of sodium in 60 grams of alcohol, 16 grams of 
allyl iodide is added, and the liquid is heated in a water-batli for 
about 3c hours in an appai*atus'with a reflux condenser. The product, 
alter separation of the alcohol by distillation, is extracted successively 
with water and ether. The latter dissolves the ethyl allylcyano- 
succinate, which is obtained as a colourless, oily liquid boiling at 
2c7 — 210® (coiT.) under a pi'essture of 35 mm. 0. H. B. 

The so-called Sulphite Liquor” and the Rotation of 
Glyconic, Galactonic, and Rhamnonic Acids, By F. Wkli>, 
J. B. Lindsay, W. Schnellm, and B. Tollbns (Be;*., 23, 2990 — 2992). 
— The so-called “ sulphite-liquor ” obtained in the cellulose works is 
a very slightly milky liquid, which, besides calcium sulphate and 
potassium sulphide, contains much organic matter. On distilling 
the liquid with sulphui‘»c or hydrochloric acid it yields furfur- 
aldehyde and furfuramide, showing the presence <f pentoses (xylose). 
The quantity of the latter is small. If the liquid obtained after 
hydrolysis witli sulphuric acid be separated from gummy matters by 
pi‘ecipitation with alcohol, it yields, on treatment with phenylhydraz- 
iiie, considerable quantities of mannoBepheiiylhytlrazone. By the 
action of nitric acid, the evaporated liquor yields mucic acid, showing 
tlie presence of galactan or galactose, and the piosence of yaijillin has 
also boon shown by the phlorogliiciuol inaction. 

The specific rotatory power of ct^rtain tveids of the sugar group, 
and of their calcium salts, has also bmi examined, with the following 
results (sec also Fischer, Abstr., 1890, 1398) : — Gluconic acid. — ^With 
calcium gluconate, [a]D= +7®. If this salt is dissolved in water 
and an e<iuivalout quantity of hydrochloric acid, it shows, after 
10 minutes, a specifi(5 rotatory yiowor of — 3®, calculated as free 
gluconic acid, GbllmO?; after 5 days, the rotation remains constant, 
[a]^ = h- 9*8 — 10*4". If the mixtui’o of calcium gluconate and 
hydrochloric acid is heated at first for half an hour at 100®, 
[ajn = +19®, and this rotation is reduced to one half in two to ihree 
weeks. Qalactonio acid. — Calcium galactonate, and an equivalent of 
hydrochloric acid, gave, at first, [a]i> = —10*56®, and after 2 — 3 weeks, 
[a Id =: —46*82®. After heating for half an hour on the watei*-bath, 
[ajj> = —57*84", which, after remaining for 14 days, sank to —53*36®. 
Crystallised, galactonio Jacteno gave, atfii-st, [«]»= —58*29, which 
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ccai-celyaltered on being kept for a time. Bhamnonic acid.---Wif li groat 
(lifficulty, strontinm rliamnoiiate, (0bHii06)2Sr + 7 or 72Hi(), hikI aii 
ammomiini salt were obtained in a crystalline condition. The 

when dissolved in hydrochloric acid, ^ave, at first, [a]i>^ ^ ’ 

and after 5 — 6 days, the constant number, fa]D = "“2i> 21 , and after 
beating, -34-30“, which sank in 5— 6 days to -30-12".^ Bhanmomo 
lactone gave, immediately after solution, the result [a|i) — — 
calculated like the foregoing, for rhaninonic acid, CbHuOh. In tliret' 
days the rotation had scarcely altered. H. 0. 0. 

Constitution of Benzene and Naphthalene. By A OiiAUS 
(J. pr. Ohem [2], 42 , 458— 469).— A reply to the criticisms which 
Bamberger lias recently pasi^ed on Clans* formulm (compare this 
yol.,p.l299). A. 0. B. 

Substitution in Aromatic Hydrocarbons. By 0. Kkplk 
11, 429— 432; — With the object of obtaining pavabroino- 
benzyl chloride, bromine (126 grams) was slowly added, in the dark, 
to a mixture of benzyl choride (100 giams) and iodine (5 grams). 
The solid product, after many recrystallisations from alcohol, melted 
at 59®, and consisted of a mixture of paaabromobenzyl bromide, which 
melts at 61®, with a small quantity of a compound containing chlorine 
in both the nucleus and the side chain. A similar result was obtained 
when chlorine acted on parabiumotolnene in dii^ect sunlight. The 
crystalline product obtained melted at 52", and consisted chiefly of 
parabromobonzyl bromide. The formation of this compound is easily 
accnnnted for it one supposes that chlorobenzyl chloiide is simultano- 
ously formed ; examination of oily bye-products points to such being 
tlie ea G. T. M, 

Derivatives of Orthodibromobenzene. By F. Schii p 
11, 329 — 349). — A more satisfactory method of obtaining orthodi- 
bromobenzene than those described by Eiese (this Journal, 1873, 63), 
and Koruer (f6?d., 1876, i, 214), is as follows: — Bromobenzeiie is 
added gi*adnally to 6 — 7 times its weight of well-cooled nitric acid of 
sp. gr. 1 53, and the resulting nitro-compounds crystallised from 
alcohol, when the chief product, pai'anitrohromobenzcuc, melting at 
126 — 127”, first separates (yield 80 per cent, of theory). On heating 
this compound with the corresponding quantity of bromine and iiu'ric* 
chloride for 50 hours at 85 — 90® (compare Scheufelen, Abstr., 1886, 
340;, pam-ortbonitrodibromobenzene, melting at 58—59® (>iol(l 
90 per cent, of theory), is obtained, and this, on elimnnition of ibo 
nitro-gronp, is conveit^ into orthodibromobenzene, which, when pure, 
boils at 224®, solidifies at — 5®, and melts at — 1® (compuro Moyer and 
Wnrster, this Journal, 1874, 757, 758). Pure metadibromobenzenc, 
after being frozen in a mixture of solid carbonic anhydride and ether, 
melts at 1 — ^2®. 

When dibromonitrobenzene is treated with ten times its weight of 
concentrated nitric acid, of sp. gr. 1’53, and the mixture is warmed 
in a water-bath for 12 hours, two dibremodinitro benzenes (a- and ^-) 
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are formed, and may be readily sepamfced by fractional cr} stallisatioii 
from ac«*tic acid. 

OL-THhiomodlidtrohenze^ie is less solublo in acetic acid and in alcohol 
than the /3-componnd. It crj’stallises from alcohol in. needles melting 
at 114 — 115®. On I'odiiction with liu and hydrochloric acid, it is con- 
verted into dibromodiamidobenzene, which crystallises from dilute 
alcohol in needles melting, with decomposition, at 137®. On treat- 
ment with alcoholic ammonia at 110 — 120®, it gives a dihromonitro- 
aniline, crystallising from alcohol in oi'aiige-yellow needles melting at 
204 — 205“, and this, by elimination of the amidogou gronp, is con- 
verted into the original nitrodihromobenzene, and seems to be 
identical with the dibromoniti‘aniline melting at 202®, obtained from 
dibroraaniline, [Br^ : =1:2:4], by acetylation, niti’ation, and 

subsequent elimination of the acetyl group ; a-dibromodiuitrobenzene 
lias, consequently, the constitution fBr 2 : (NO-ijj = 1 : 2 : 4 : 5]. 

fi-lJibi'omodmiti'uhenzene is very soluble in ah-ohol and in acetic acid, 
and crystallises from the former in needles, and from tlie latter and from 
carbon bisulphide in small, rhombic plates [a : ?> : r = 1 : 0'b54l : 0*6700], 
On treatment with alcoholic ammonia, it gives a dinitrobromaniline, 
which crystaliise.s from alcohol in yellow needles melting at 153°; 
tliis is identical with the compound obtained by Leymann (Absir., 
1882, 1057) by the broraination of metadmitraniliiie [1 : 3 : 4]. The 
(‘ompound has, consequently, the constitution [Brj : (NOa)^ = 

1 : 2 : 3 : »>]. 

On (liazotising the dibromaniline above-mentioned, dibromophcnol, 
[Brj : OH = 1 : 2 : 4], which may be readily sublimed, and crystal- 
lises from water in needles melting at 79 — 80°, is obtained. 

G. T. M. 

Change of Propyl into Isopropyl in the Cumine Series. By 
O, WiDMAN (Ber., 23, 3080 — 3G88). — Para-efhf/lpropj/lhehzene, 
OeHtEtPr®, prepared by' lieating a mixture of pai'abroniopropyl- 
benzcnc and ethyl bromide with sodinn», bods at 202 —205® (con*.), 
and has a specific gravity of 0*867 at 19°. It yields terephlhalic acid 
as solo pr()<lnce of oxidation with alkaline permanganate solution, 
whilsli with dilute nitric acid, propylbonzoic acid, together with a 
little ethylbcnzoic acid, is formed. 

By the aetion of sulphuric acid on ethylpropylhonzene, a mixture 
of two Hulplionic acids is obtained: tho8(» are converted into sulphon- 
amidcs, and se])ai*aied by repeated cry stallisation from alcohol. 

OeHaEtPr^-SO^NHs [Et ; Pr : S = 1 : 4 : 6], 

crystallises from dilute alcohol, or fi*om a mixture of benzene and light 
petroleum, in long, flat needles melting at 112 — 113° ; on oxidation 
with chromic acid solution, it yields bulphonamidethylbenzoic acid, 
[Et : OOOH : S = 1 : 4 : 6]. 

Fara-eLhylpropt/Ibenzem^-ft’-mlphonamide^ [Et : Pr : S = 1 : 4 : 5], is 
depositv>d in cubical ciystals which melt at 108®, and on oxidation 
give sulidionainidepropylbcnzoio acid. The oxidation of an 'ethyl 
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prroTip in tlie para-position does not, tlierefore, bring abont tbe change 
of prop\l into isopropyl ; in this respect the ethyl group resembles the 
propyl, isopropyl, and acetyl gronps ; consequently, the reaiTangement 
to isopropyl appears to take place exclusively in the paraniethyl 
derivatives. J. B. T. 

Bebavionr of Phenols and Hydroxy-acids towards the Alkali 
Hydrosxilphides. By P. Fuchs (Monatsh., 11, 363 — 372). — The 
author has previously shown (Abstr , 1889, 496) that the hydroxylic 
hydrogen of hydroxv -acids and phenols, derived from aa'omatic 
hydi'ocarhons, is not displaced by metal, on treatment with an alkali 
hydrosulpbide. The h^ droxy- acids of the fatty series, such as malic, 
citric, and tartaric acids, behave in a precisely similar way; tetm- and 
]>enta-methylphloroglucinols decompose hydrosulphides as if they 
VI ere monobasic acids, an action which the presence of carbonyl groups 
mav possibly deteimine ; on the other hand, tetra- and penta-etbyl- 
pbloroglucinols have no such action, although the substitution of 
hromitie in the /3-position brings abont decomposition of the bydin- 
sulphide. This difference in the behaviour of methyl and ethyl 
derivatives appears to depend on the relative weights of tho 
molecules. 

Ortho- and meta-nitrophenols have no action on sodium hydro- 
sulphide, whilst paranitrophenol decomposes it. The substitution of 
a nitro-gronp in the ortho- or meta-position in a phenol seems, 
therefore, not to affect the replaceabilitv of the hydi'oxylic hydrogen, 
whilst its substitution in the para-position does This view is con- 
firmed by tbe behaviour of nitroeugenol, in which the nitro-group is 
ortho- to the hydroxyl. 

Tiibromoresorcinol behaves as a monobasic acid, only one of 
the hydroxylic hydrogen atoms being displaced by sodiam from the 
hydrobulphide. When one hydroxyl gyonp is displaced by ethoxyl, no 
such substitution occurs. Tbe action of some other nitro- and 
halogen-snbstitnted phenols on podium hydrosulpbide has been deter- 
mined, and the results depend both on the number and the position of 
the substituted groups, although no general conclusions can yet ho 
drawn. Q-, M. 


Constitution of Thymol and Oytnene Derivatives. By G, 
Mazzara {Gazzetia^ 20, 140 — 149). — Dinitrotkymyl benzoatey 

C6HMePr(]SrOi)a-OBz [1 : 4 : 2 : 6 : 3], 


prepared by heating the corresponding dinitrothymol with benzoic 
chloride for about two hours at 160® to 180®, crystallises from alcohol in 
yellow, rhombohedial plates, melts at 127 — 128®, and dissolves readily 
in light petroleum and benzene. 

Me 


HHa 

H 


0 / 


CPh, prepared 


by reducing 


Pr 
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tlie preceding compound with tin and hydrocbloHc acid, crystallises 
from alcohol in yellow plates and from light petroleum in piisni'^, 
melts at 106 — 108°, and is tinged faintly violet by light. It is not 
altered by boiling with hydrochloric acid or with dilute (20 per cent.) 
snlphuiio acid. The platwocMnriih crystallises from alcohol in yellow 
needles which decompose at 216®. 

Me 


BmzoylcmidohenzamidoiJii/mol, 



heating a solution of the preceding compound in benzene with benzoic 
chloride, crystallises from alcohol in bulky, white needles and melts 
at 174 — 176®. It may be boiled with hydi*ochloric or dilute snlph- 
nric acid without change. 

The formation of the above ben zenyla mi do- derivatives is in 
accoi dance with the hypothesis that in dinitrothymol one of the 
nitro-gronps is in the ortho position with respect to the hvdroxyl. 
The author is also investigating the action of acetic anhydride on 
the corresponding amido-derivativo with the 'view of obtaining a 
further confirmation of this constitution by the formation of an 
ethenyl deiivative. 

Binitrothymyl aeefatp. CtHMoPr(N’ 02 )s‘ 0 Ac [1 : 4 : 2 : 6 : 3], pro- 
pared by heating dinitroth\mol with acetic chloride, crystallises from 
alcohol in prismatic tufts, melts at 85®, and dissolves in light petro- 
leum, ether, and chloioform. The author considers that the di- 
nitiocymene melting at 54°, previously described (Abstr., 1890, 753), 
has the constitution [Me : NOj : Pr : N02 = 1 : 2 : 4 : 6] and that the 
liquid and solid dinitrobromocymenes px*epared by Pileti and Crosa 
(Abstr., 1889, 493) have respectively the constitutions 


[Me : Br : Pr ; NO 2 : NOa= 1 : 2: 4: 5: 6 and = 1 ; 2 : 4: 6 : 3]. 

S. B. A. A. 

Constitution of Tbyxnoquinone and Carvacrol Derivatives. 
By G. Mazzaka {Qazzefta^ 20, 183 — 190). — iJimtrocarvacrol^ 

C,HMePr(N02)2-0H [1 : 4 : 3 ; 5 : 2], 

prepared by Carstanjen (Abstr., 3877, G14), crystallises finm light 
petroleum in tnfts of yellowish needles which tux*n red even in 
diffused light and melt at 117° It dissolves in dilate alcohol. The 
hP7izcyl donvative, 06HMePr(NO2)2*OBz [1 : 4 : 3 : 6 ; 2], prepared 
like the con-espoiiding thymol derivative, ciysttillises from alcohol in 
large, yellow, ptismatic plates which melt at 98 — 100°, and turn brown 
when exposed to the light, 

DiamidocarvacroL 06HMePr(3SrH2)**0H, is prepared by heating 
dinitrocarvacrol (15 grams) for about an hour, with tin (47 grams) 
and fuming hydrochloric acid (146 grams). The Jiyd^rochloride forms 
white plates which are coloured violet by exposure to light; the base 
is a red powder which softens at about 190°. 

NitroamddomrvQjGTol benzoate^ 


0GHMePir(N02) (NH2)-OBz [1 :4 : 3 : 6 : 2], 
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is prepared by beating dinitrocarvacrol benzoate (10 ^rams) for 
about an hour with tin (22 grams) and fuming hydrochloric acid 
(70 grams). It crystallises in rose-colonred scales which have a 
metallic In^tre. It forms a white sublimate at 200 « softens at 2*10 , 
and melts at 280— 283“. ll\\e platUiochloride, (Oi7Hi8l5^2()4).,H2PfClfl» 
crvstdllises in yellow needles which lose part of their acid at 30—40'*. 
The physical pinperties of this compound and the abs(»nce of any 
nitrobenzenyl derivative, together with the formation of a bonzoyl- 
derivative (not yet described) with benzoic chloride, indicate that the 
nitro-group in this compound is in the ortho-position with regard to 
the hydinxyl. 

Me 

H Ov . 

AmtdohenzaniidocarvacroL obtained by boiling 

Pp 

dinitrocarvacrol benzoate with tin and h} drochloiic acid for *> hours. 
It crystallises from alcohol in violet prisms which soften at 125“ and 
melt at 130 — 132°. The formation of a henzeuyl derivative from 
dinitrocarvacrol benzoate and of a hydroxythjTnoqninone by tlu‘ 
oxidation of the amido-deiivati ve shows that in dinitincarvocrol one of 
tlie nitro-gronps is in the ortho-position and the other in the })ara<* 
position with respect to the hydroxyl. 

Phenylazo- and phenyldisazo-carvacrol (Ahsn*., 1885, 1132), winch 
respects vtdy yield thymoqninone and hydroxy thy moqniiione on oxida- 
tion, will accordingly have the constitutions [Mo: OK: PriN^Ph =s 
1:2:4:51 and [Me : OE : NoPh: Pi-: N^Ph = 1 : 2 : 3: 4: 5]. 

S. B. A. A. 

Action of Chloral on Resorcinol and of Aldehyde on Pyrogal- 
lol. By H. Causse(B«ZZ. JSoc. Chim,, [3], 3, 861 — 867). — Resorcinol 
f lUO grams) and sodium hydrogen sulphate (20 giams) are dissolved 
in water (1 liti-e) and chloral hydi-ate (50 grams) is added to tin* 
mixture, which after some time deposits colourless, oily crystals ; if 
warmed at 100°, yellow crystals are deposited resulting from the 
debydi-ation of the formei*. The colourless crystals arc insoluble in 
wntei* and in benzene, but dissolve in alcohol or ether, whilst th(‘ir 
solutions in alkaline hydroxides exhibit a remarkable fluore8(»ence. 
At 250", they become yellow, and decompose without fusion. Wiih 
acetic anhydride, this substance yields a crystalline diacctyl derivative, 
which melts at 252® with decomposition. Analysis gives the formula 
CuHiaOe, and the same compound resulting fi*om the heating at lOO® 
of equal parts of resorcinol and of glyoxylic acid points to its having 
the constitution C 00 H*CH( 0 *CA- 0 H) 2 . 

Pyrogallol (50 grams), sulphuric acid (5 grams), aldehyde (25 c.c. 
of a 10 per cent, solution) and water, (500 giams) are h(‘ated at JOO® 
top several bom's and successive quantities of 10 per cent, sulphuric 
acid are added, when crystals separate out, and by the addition of 
move aldehyde and acid -further crops are obtainable. Prom the 
^ss of ciystals, the colourless ai-e alone separated and recrystallised 
from alcohol, separating as smsll, colourless needles having the com- 
position Containing 2 mols. H 2 O, which are succossively lo.st 
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af 30® and 80^ The substance is iusoluhle in water, benzene, and 
chloroform, slisfhtly s >lable in alcohol and other, but is dissolved 
cMsily by alkaline hydroxides. At 2t>0°, it decomposes, and yields 
pvl'o^yallol at a slii^htly elevated tempemtnre. It has the constitution 
CHMelO/CeHi OH ; with acetic auliydnde, it forms a monacetyl 
doris’ative which crystallises in white prisms which melt at 280 \ 

T. G. N. 

FormatioxL of Ethereal Salts and Amides in presence of 
Water and Alkali. By 0. Hinsbero (/>er-. 23, 29G2 — 29(55). — It 
has been shown by Baumann and his pupils (Ahstv., 1887, 228; 
1888, 1296 ; 1889, 370) that benzoic chloride may be used for detect- 
ing the hydroxyl-, amido-, and imido-groups in certain compounds 
by acting on them with that reagent in aqueous solution in presence 
of alkali. This I'eaction was, however, hi*st employed for the pre- 
paration of benzoyl compounds by Schotten (Abstr., 1885, 176). 

The author has further examined the action of other acid chlorides 
and of acetic anhydride under siiuihu* couditions, and finds that com- 
plete acetylation of the judiuary and secondary amido-bases and the 
aromatic diamido-bases I'eadily takes place on shaking them with 
acetic anhydride and iced water. Phenylacetic chloride acts on 
monhydric alcohols and jdienols, and primary and secondary amido- 
bases belonging to both the fatty and aj\>matie groups in the same 
manner as benzoic cbloride. Diamines and polyvalent alcohols, 
such as glucose, can also be readily converted into phenylacetic 
derivatives. 

Pheuylsnlphouic chloride is without action on tertiary amines, but 
acts on both secondary and primary amines very readily. The 
fbiMiier yield solid or viscous products, insoluble in acids and alkalis, 
whilst the latter form snlphonamidcB wdiich arc readily soluble in 
iil kalis. This reaction may therefore be employed to asewtain 
whether an amido-compound belongs to the primary, secondary, or 
tertiary series, and also forms a ready^ method for the sopawitiou of a 
ihixtni*e of mombeis of the three classes. 

if the tertiuiy hose is volatile with steam, the mixture of bases 
after treatment with plionylsulphonic chloride aiid alkali and appiox- 
iniute neutralisation, may be aistilled in a current of steam. The 
sulphonamido of the secondary coiuponiid then remains as an in- 
soluble precipitate in the residue, and may be tiltered off, and the 
primary compound obtained from the filtrate by ])rocipitatiou with 
iiy»^diochloric acid. If the tertiary base is not volatilo witli steam, 
the mixture is exiraeted with other and the tertiary base S6pai*ated 
from the sulphonainide of the secondary base by shaking the <‘tIioroal 
solution with dilute hydrochloric acid. The sulphonamido of 
))vimary base is obtained by jirocipitatiug with hydrochloric acid the 
aqueous solution remaining after the extraction with ether. To recon*, 
vert the sulphouamides into the btises, they are heated with hydro* 
chloric acid m a sealed tube at 160®. 

The i^eaction with pbeny Isnl phonic chloride is not given by amidol- 
compounds which already^ contain an acid or other sti-otigly negative 
Vailicle, such as the acid atnides and halogen and nitro-derivatives of 
the amido-basOs. On the other hand, complicated snbfitance'i endh^ 
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fibrin and peptone yield white products, soluble in alkalis, which 
have, however, not at present been obtained in the crystalline form. 

H. G. C. 

Polemical. By 0. REcrFFAT (Gazzetta, 20, 122 — 128). — A con- 
troversial note in refti'enoe to the papers published by A. BischfifF 
(Ber., 22, 1774) and A. Bischoff and A. Hausdorfer (ibid,, 1795) on 
the action of aniline on ohloi’acetie acid. S. B. A. A. 


The Condensation Products of Aromatic Aldehydes with 
Aromatic Amines. By A. Hantzrch (Ber,, 23, 2778— 2776).- - 
These condensation prodncts, of which the best known is benzylidine* 
aniline, CHPhINPh, resemble the oximes, inasmuch as they contain a 
carbon and a nitrogen atom united together by double linkage, and it 
seemed, therefore, important to deteimine, if possible, whether these 
also exist in isomeric torms. An attempt was fiisb made to convert 
benyylidine-aniline into an isomeric compound by treating it with 
bromine, under which conditions the plane symmetincal tolanc di- 
bromide is converted into the axial .symmetrical isomeride. The reaction 
w'as carried out in carbon bisulphide solution, and a yellow, amorpLons 
compound obtained, which was shown by analysis to be heazylid/in^ 
anilins thbromide, Ci 3 HiiI^Br 2 . It melts with decomposition at about 
142 , is insolnble in water and ether, but dissolves in cold alc/oliol. 
It is veiy readily decomposed, but, instead of re-forming benzylidine- 
amline, it splits up into benzaldebyde and parabirmaniline. This takes 
plaw most readily on heating with pyridine. With reducing agents, 
it loses hydrogen bromide and not bromine, and is converted by 
sodram hjdrogeu sulphite into the additive product 2C|Ht*OHO -i- 
2 GtH(Br*NH 2 + SO 3 . corresponding' with the aniline compound de- 
scribed by SchifE (Abstr., 1882. 304). 

BenzyMine-aniline also yields a di-iadide, CuH„]SiI,, obtained by 
mixing the former with iodine in benzene solntion. It forms well, 
developed, brown needles, which melt at 110° with deeoniposition, 
do not jield iodaniline on heating with pyridine, and on reduction 
i^foim b^yhdine-aniline. No isomeride of the latter can, therefore, 
be obtained in this manner 

Attempts were also made to obtain isomeric condensation products 
fro.-n snb^titnted benzaldehydes and substituted aniUues, bat without 
success. IT /"S 


CWhohydro^l^lM^ ByF. Tiema-vn {Tier., 23,3016- 
3018 ; romimre Goldschmidt and Bm.t, Abstr., laOO, 1411).— 6 Wj«/Z. 

[OH : 0 H%r 

^ : 3]. .18 prepared from salicylaldehyde and 
metehydrazinehenzoic acid ; it crystallises from dilute al^hol in 
needle^melis at 195 , and is insolnble in water. On treatment with 
snlphnrm add, criholiydToxybenzyhnine, 
0 ,H .4 Y metamidobenzoic acid are formed; they mav 

to separa^ ly ^ding a slight excess of sodium carbonate to 
^ solution, and extnmting with ether; after eva^io? tto 
.8 pnnfied Wdissohing it in benzene, and pStoC 
with light petroleum; light yellow mystals ceparate, wKch melt S 
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126®, and sublime ab a much lower tempei*atnre. It is soluble in 
water, alcohol, ether, benzene, and alkalis, and gives a deep violet- 
blue colour with ferric chloride. Obaracteristic salts are obtained by 
ti*eatment with acids. The oxalate crystallises in lustrous, white 
plates. The amine may also be prepared by the reduction of salicylic 
oxime with sodium amalgam in dilute sulphuric acid solution. 

J. B. T. 

Possibility of Existence of an "Asymmetrical Nitrogen 
Atom.’’ By F. Krafp (Ber., 23, 2780 — 2784*). — According to the 
hypothesis of Hantzsch and Wemer, it is possible that nitrogen com- 
pounds of the general fm-mula NXYZ may exist in two optically 
isomeric forms, and the author has, therefore, investigated derivatives 
of ammonia, hydrazine, and hydroxylamine, with a view to obtaining 
such isom< i*ides. 

For the ammonia derivative, ethylbenzylamine, NHEt'CHaPh, was 
chosen, as it yields a crystalline tartrate. It was prepared by heating 
ethylamine with benzyl chloride and a little alcohol in a sealed tube 
at 110°, and forms a colourless oil which has an ammoniacal odour, 
and boils at 194° (corr.). Its plathiochloride, (CqH, 3 N) 2 ,H 2 PtCl 6 , 
crystallises in piisms. In addition to the secondary base, a quantity 
of ethyhliheHzvlammt*^ NKt(CH 2 Ph) 2 , is also obtained; it is an 
oily liquid boiling at 806°, whose platinocMoride^ ( Ci#,Hi 9 N) 2 ,H 2 PtCl 6 , 
is a pale yellow, amorphous precipitate. The attempt to separate 
ethylbenzylamine taidirate into two isomerides both by addition of 
coniine tartrate and by fractional crystallisation, was without success. 
Negative results wei*e also obtained in the case of pamtoljlhydrazine 
tai*ti*ate. The conclusion cannot, however, be drawn from these facts 
that optical isomendes of these compounds do not exist, for the 
tartrate method is not always successful even with compounds con- 
taining an asymmetrical carbon atom. Thus, the author finds that 
a-phenylethylamine, OHMe’Ph’NHj, obtained by the rednenon of 
acetophenonoxiroe, cannot be split up into its optical isomerides by 
this method. 

Finally, it is shown that both lienzileoximes, on reduction, yield 
one and the same diphenylhydroxyethylamine, NHa-CHPh*CHPh*OH, 
previously obtained from the a-monoximo by Polonowska (Abstr., 
1887, 492). H. G. C. 

Action of Amines of the Benzene Series and of Phenyl- 
hydrazine on ^-Eetonio Nitriles. By L. Bouveault ((]<yin})t. rend,^ 
111, 572 — 674). — Metbylpropionylacetonitrile combines with ortho- 
toluidirie to form a well crystallihod compound, which melts at 125°, 
and dissolves in alcohol, but is insoluble in ether or water. With 
)£l-naphthy]amine, the nitrile yields a compound which crystallises in 
needles melting a.t 121°, and dissolves in benzene, but is almost 
insoluble in- etber. Mesidine yields a similar product melting at 
114 — 115°. Methylaniline does not combine with metbylpropionyl- 
acetonitrile, but, on the other hand, the higher homologue of the 
latter combines readily with orthotoluidine, forming a liquid boiling 
at 266°, but analogous to the products already described. From 
these results, the author concludes that the aniline derivative has the 
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constitution PliNlOBt-CHMe-ClT, and he calls it plienyUimhmMyl- 
vropioni/lacetonitrile. The reaction is 

R*GO*GB'R"-CN yield derivatives of the formala R N.OR-CRR -bK 
The action of phenylhydi azine depends on 
the nitrile; if the latter belongs to the type H-C 0‘C R It a 
hvdrazone is formed, NHPh-NrOR-CB'R'-ON, but if it belongs to < lie 
type R-OO-CHR'-CX, a derivative of pyi'azolc is obtained. Possibly 
in the second case there is intermediate formation of a bydrazone. 
Methyl pi-opionylacetonitrile yields 

[ 1 : 3 : 4 : 5 ], which crvstallises in lai'ge, colourless, hexagonal prisms 
meiting at 81®, and boiling at 330° without decomposition. It is vory 
sokble iu most of the neutral solvents, but not readily in benzene or 
peti-olenin. Tc is a stronger base than the preceding coinponiids, and 
Its acetate is only partially decomposed by water. When lieiited 
with liydw)chioric acid in sealed tubes at 120 ®, tlie ba^e nudergoes 
no change. With sodium nifciite and hydrochloric acid, it yields a 
yellow diazo-derivative, which, when boiled with alcohol, yields the 
phenjlethylmethylpyrazole previously obtained by (Dliiison and 
Meyerowitz. If water is used instead of alcohol, the corresponding 
hydroxxpyrazole is obtained, melting at 104 j°. The diazo-derivative 
forms cr 3 -Rtallisable colouring matters with phenols and amines. 


Carbonylorthamidopliexiol and ThiocarborthamidophenoL 
ByS. Chelmicki (/. pr. Ohem. [2], 42, 440 — 445 ; compare Abstr., 
1887, 477 ). — ^Wben carbonylorthamidophenol is heated with aniline in 
a sealed tube at 200 — 210 ®, and the product treated with sulphune 
acid, decolorised by animal charcoal, and ciystallised from alcohol, 
white, brittle needles of the formula O 1 JH 10 N 3 O are obtained. Tins 
new substance mel s, with decompoidtion, at 230°, and dissolves in 
most solvents except water; strong hydrochloric acid at ICO® doooni- 
poses it into orthamidophenol hydi*ochloride, aniline hydrochloride, 
and carbonic anhydride , chloride of lime converts it, iu acetic acid 
solution, into a chloro-den’vatiie, CisHsOIsN^O, melting at 270®. TMiis 
substance is isomeric with Kalckhoff’s anibdoCarbamidophenol (Abstr., 

1883, 1110), and mu&t therefore be C,H.<^y>C:NPh. 


if^itivmrhonylorfhamidoplimol, [NH : 0 : = 1 : 2 : 4|, crystal- 

lises in long, yellow needles melting at 240 — 241° (uncoiT. ; lJc‘nd(‘r’s 
iiitrauhydro-orthamidophenyl caahouate melts at 25C°, Abstr., 1887, 
38). When this compound is treated with potash, it is coiucrtcd 
into nitrocatechol, [OH : OH : NOg =r 1 ; 2 : 4], molting at 170" 
j(168®. according to Weselsky and Bex^edikt, Abstr., 1878, 575). 

OH'CeHi*NIl*OS*N 

is obtained by mixing ally! isothiocyauate (1 mol.) with ortbauiido^ 
phenol suspended in alcohol, and leaving the mixture at rest for some 
time. It forms white crystals which melt at b9°, and are more or 
less soluble in all the usual solvents. When it is heated with hydro* 
chloiic acid at 130®, it is converted into thiocaihoithamidophenol. 

Thiocarborthamldophenol evolves hydrogen sulphide wheu healtod 
above its melting point ; with an’monia at 200 °, it is decomjpoaed into 
{sarbamidophcnoli carbonic anhjdiNde, and arnmoniuin sulphide. Wheii 
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ati alcoliolic solution of iodine is added to tliiocarborthamidopliOTiol 
dissolved in sodium hydroxide as lon^ ns the iodine is decolorised, 

crystals of the bisulphide 82(0^0 >CbH4)2 (Abstr., 188?, 47?) are 

formed; this substance melts at 110®, and dissolves in most solvents. 

A. G. 11. 

Derivatives of Garbonylorthamidophenol and of Thiocarb- 
orthamidopbenol. By P. Skidbl (,L pr, [2], 42, 445— 4o7). 
— Kalckhofl-’s anilidocarbamidophonol is more easily obtained than 
Chelmicki’s compound (preceding abstract) ; this is evidence that 

'JTtT 

cnrbonylorthainidophenol is C6H4 <[_q]>CO, for the doubly-linked 
oxygen atom might be expected to be more diflGlcnlt to displace 
than the gi*oup — SH. The ethyl compound, GO, can- 

not be made to react with aniline. The crystals of carbonylorth- 
amidopheiiol soon lose their lustre in air, being changed to small 
needles ; the author sutrg“sts that the unstable ci^srals are 

C.H4<^>C-0H, 

NH 

and the stable crystals, C6H4 <; q]>CO. The crystals of thiocarb- 

orthamiclophenol do not change, and this is in accord with the goneml 
belief that the stable form of this compound is C6H4 <q^ 0’SH, a 

f<»rmnla supported by the fact that by treatment of oi*tbamidopbenol 
with thiocarbonyl chloride, the same bhiocnrborthamidophenol is 
obtained as that obtained by the action of carbon bisulphide on 
carbony lortha midoph eiiol . 

By the action of ethylorthamidophcnol (m. p. 1()7*5°, not 167*5° as 
given by Pdrster, Abstr., 1880, 464) on thiocarbonyl chloride, a thio- 
corhonjjlethi/Jambdophnwl is obtained which melts at 112®, and boils 
undcconiposed above 300® ; it is different from Chelmicki's ethyl 
derivative (Abstr., 1887, 477). This compound is docompoaed by 
strong hydrochloric acid at. 170® into othylorthamidophenolcavbonic 
anhydride and hydrogen sulphide, showing that its ooustitufciou is 

By heating this derivative with aniline and load 

oxide, an anilide is, with some difficulty, obtained free from sulphur 
and homologous with Gbelmicki’s anilide (pi»evious abstract); the 
(liflBcnlty with which it is obtained confirms the doxtblo linking of the 
sulphur to the cai*bon and, therefoi’e, the above formula. 

To obtain niethylorthamidophenol, orthamidophenetoil was methyl- 
ated with methyl iodide in the cold, by which meaixs the hydriodides 
of methyloi'thamidopheneto'il, dimothylorthamidophenetoil, and orth- 
amidopheiieloil, and amid(phemftoiltrfmBfhylam9mnium iodide were 
obtained. The last-mentioned ciystallisos in nacreous, violob- tinted 
leaflets, freely solnble in hot water. The mixture of .the three 
methylorthamidophenetoUs was heated with strong hydrochloric acid 
at 170®, and the mixed mothylorthamidophenols thus obtained vfet*e 



54 


ABSTRACTS OJT CHEMICAL PAPERS. 


treated witli thiocarbonyl cliloride. Tliis treatment yields fliiocarh- 
otitilmethylorthainifhphennl in colourless needles which melt at 128", 
and boil nndecomposed above 300° ; strong hydrochloric acid at 170" 
decomposes it into metbjloi*th.amidophenol, carbonic anhydride, and 
hydrogen sulphide, so that its constitution is similar to that of thio- 
carbonylethylortbamidophenol (see above). 

Methylorthaniidophenol crystallises in colourless leaflets which 
soon oxidise and become brown in air ; it melts with decomposition 
at 80°. 

CiirhoHliamidophenoI chloridej CeHi-^Q^CCl, is obtained w^heii 

thiocarborthamidophenol and phosphoric chloride are mixed together 
and the product distilled ; thiophosphoryl chlonde passes over below 
130°, and the portion that distils between 130° and 205° separates 
after a time into crystals and an oil ; the ciystals were not investi- 
gated. The oil is carboi*thamidophenol chloride ; it boils at 201 — 202^ , 
&(»lidifies in a freezing mixtui^, and melts at 7° ; it is a feeble base 
forming a well- crystallised niti-aie and hydrochloride; it is deeorn- 
p(»sed by water into carborihamidoplienol and hydrochloric acid. 
VV ith phenol, it yields two ooinpounds, one of which is a carhm'th- 

muidophenol phenyl ether, C 6 H 4 <^Q^C*OPh, melting at 56° and 

boiling at 310°, whilst the other melts at 190° and boils at a much 
higher teuiperatme. With aniline, carborihamidoplienol chloride 
yields KalekhoflE's anilide. Caihorthamidopheuol chloride is also 
piodueed when methyl and ethyl thiocarbonylortbaraidophenols are 
heated with phosphoric chloride, A. Q. B. 

Preparatioii of Anhydrous Dia.zo-salts. By E. KNOEVKNAaKi. 
(Ber., 23, 2994 — 2998). — ^Up to the present time very few diazo-salts 
have been obtained in the anhydrous condition, the most important 
exceptions being diazobenzeue sulphate and nitrate. The author 
finds that all the salts may be readily prepai*ed in the anhydrous con- 
dition by treating the amido-compound in acid alcoholic solution with 
amyl nitrite. To prepare diazobenzene sulphate by this method, 
15 grams of aniline is dissolved in 9 — 10 parts of abNolute, or at. least 
95 per cent, alcohol, and 20 grams of concentrated sulphuric acid 
carefulU added ; aniline sulphate separates at first, but i‘cdissolveK on 
adding the remainder of the acid. When cold, 20 grams of amyl 
nitrite ai*e added, and the mixture well cooled, ice being })!»(»- 
ferably employed in the preparation of large quantities. AfU'r 
10 — 15 minutes, diazobenzene sulphate usually sepai'ates in beautiful 
needles, the whole mass solidifying to a ciystalline magma, which, on 
filtering and washing with alcohol and other, yields the ot mi pound in 
an almost pure condition. If tlie sulphate does not separate after 
10 — 15 minutes, the addition of a few drops of ether causes an 
immediate ciystalHsation, and a further quantity of the salt may* be 
obtained by adding ether to the mother liquor. The diazobenzeue 
sulphate thus obtained has all the pi’operties assigned to it by (iriess, 
and is more readily prepared in this manner than by his method. 

Diazobeuzene nitrate is most readily prepared by adding rather 
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more tlian tlie fcheoreticiil quantity of amyl nitrite to a cold saturated 
alcoholic soluti»>n of aniline nitrate containing a little free nitric acid, 
cooling well witli ice. On the addition of a small quantity of ether, 
diazobenzeue nitrate separates in beautiful needles, which explode, 
when dry, very viohmtly, either on heating or by percussion. 

Diazobenzene chloride, whicli has hitheifo not. been obtained in the 
solid condition, is easily prepared in a similar manner to the nitrate; 
very cai’eful cooling is necessary on adding the amyl nitrite, as the 
diazotiaation of aniline chloride pi*oceeds very rapidlj". After a short 
time, the salt sepai^ates in almost colourless needles, which are col- 
lected, washed with a little alcohol and ether, and dried over sulphuric 
acid in a vacuum. The yield is almost quantitative ; the determina- 
tion of chlorine and nitrogen gave numbers agreeing closely with the 
formula CbHs'NsCI. Diazobenzene chloride decomposes on heating 
with a slight explosion, but only gives a slight detonation by 
percussion. It is soluble in alcohol, but insoluble in ether, benzene, 
and light petroleum ; water dissolves it with great avidity, and it 
deliquesces in moist air, undergoing considerable decomposition, but 
is fairly stable in dry air, especially in the dark. 

The following diazo-compoiinds have also been obtained in the 
anhydrous condition by this method : — The iliazo’-mlphaies of ortho- 
toluidine, paratolnidiue, parapheiietidiue, paranisidine, and metanitr- 
aniliiie; tlie diazo-nitratfs of ortho- and ]>ai“i-toluidine ; the dittzo- 
chhrides of paratoluidine, 2 )ai'apheueti(line, and pai*auisidiiie. 

H. G. 0, 

Action of Alkalis on Acid Salts of Diazobenzene : Ethyl 
‘Diazobenzoate. By T. CuRrrrs (Her., 23, 8033 — 3036).— By 
heating diazobenzeno sulphate with the calculated quantity of barium 
hydroxide and extracting with ether, a very volatile, feebly basic 
compound is obtained which is volatile with steam, melts at —3®, 
and has an odour resembling that of rose water; although no evolu- 
tion of nitrogen could be detected, analysis shows that only 2 atoms 
of nitrogen are combined with 3 benzene nuclei. A corms ponding 
compound may be prepared in the same mauiior from ethyl meta- 
diazobeuzoato sulphate. No hydiuzino could be detected in the 
mother liquors, and only in one experiment, with aluminium and 
alkalis, was any formed by the reduction of the compound in either 
acid or alkaline solutions. Attempts fo propai'c diazobonzene, by 
the action of silver nitrite on diy aniline hydrochloride dissolved in 
some indifferent medium, wore unsnccos^fiil, diazoamidobenzene 
being the sole pi*oduct, and, in a similar manner, ethyl metamido- 
benzoate yields ethyl diazoamidobenzoate. Diazoamidobenzene may 
be prepared by mixing very dilute, cold, aqueous solutions of aniline 
hydrochloride and sodium nitrite ; after washing with cold water, the 
product is quite pure. The potassium and silver salts of diazo- 
benzene, prepared according to the method described by Qriess, were 
found on analysis to contain only two-thirds the theoretical quantity 
of nitrogen, the proportion being 6 atoms of carbon to 1 of nitrogen. 
The quantity (»f metal present agi^eed closely with the theory. The 
author is unable to assign any formula to th^ese cotapounds. 

J. B. T, 
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Hydrogen Nitride fAzoimide). By T. Curtius 23, 

:^02S—S0Z2).—B!/droyeu nitride^ formed, under certain 

conditions, by the action of sodium nitrite on hydrazine hydro- 
chloride; the reaction is strictly analogous io the forTnatM>n of 
nitrogen from ammonium chloride and sodium nitrite. To obtain it 
in this manner is, howevei*, a matter of considerable difficulty, and it 
is best prepared from hiifjourylhjjdrazvie in the manner described 
below. 

BenzoijlhyJrazhie, NHg-NHBz, is formed on mixing molecular jiro- 
portions of eth\l benzoy Is; ly collate and hydrazine hydrate ; it crystal- 
lises fi*om alcohol in large, lustrous plates, melts at 112®, mluc'cs 
alkaline copper solution in the cold, and dissolves in cold water, but 
is only sparingly soluble in etber. It is not changed on boiling with 
water, hut is hydrolysed by the action of dilute alkalis. The saim^ 
compound is also obtained by the action of hydrazine by<lraie on 
eth\ 1 benzoate. 

BenzoijlhenzalJujdrazhip, NHBz*N!CHPb, is prepared by adding 
bcnzaldfhyde to beiizoylhydrazine in molecular proportion, and is 
deposited from alcohol in long, colourless crystals which melt at 2011®, 
are vei*y sparingly soluble in ether, and insoluble in water. 

Symmetrical dibenzmjlhydrazlne^ NHBz'NHBz, is obtained by 
boiling benzoyl hydrazine ; it crystallises from alcohol in silky needles 
melting at 233®, and is hydrolysed by ti*eatmont with acidj> or 
alkalis. 

On beating a cold aqueous solution of benzoylbydrazino with an 
equal molecular pi’oportion of sodium nitrite, and acidifying with 

N 

acetic acid, hencoylazimUIe (heuzeir w^/nde), M.>-NBz, soparates as an 

oily liquid which solidifies after some time. It crystallises in colour- 
less prisms which meh at 20—30®, explodes on beating, and is volatile 
with steam. By ti‘eatment with alkalis, it is hydrolysed, but. und(U‘- 
goes no change on boiling with acids ; it reduces amraoniacal silver 
solution, but has no action on alkaline copper solution; it has a 
powerful odour I'esembling that of benzoic chloride, and riqiidly 
attacks the skin. 

EydrnzinaceHc acid (amidoglycocine), NHa’NH-CUa’tXlOH, is ])r(‘. 
pared by acting with ethyl benzoylglycollate (1 mol.) on hydraziiu* 
hydrate (2 mols.) ; the benzoyl hydi-azino which firat soparafos is 
ramoved, and after some time the acetic acid derivative is deposit <‘(l 
from the mother liquor ; it is purified by repeated reciystal lisa lion l'«)m 
alcohol, and forms lai*ge, lustrous plates, which melt at 93®, and ai'c in- 
soluble in ether. It has a sweet taste, gives with alkaline copper solution 
a deep violet colour, and, on wanning, a precipitate of enprous oxido. 
A red ^lour is pi'odnced with neutral feirio chloride solution, atul 
ammoniacal solution of silver is redmsed in the ci)ld. The compound 
is hydrolysed by warming with acids or alkalis. Benzalhjdvazine^ 
acetic acid^ OHPhIlSr-KH*CH2'COOH, is formed by the action of 
benzaldehjde on the previous compound, and crystallises from alcohol 
in silky, lustrous needles melting at 156-f>". Bippujylbefizalhydraeiue, 
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NHBz*CH 2 'CO*NH*NH 2 , is prepared by adding the calculated quantity 
of h\ drazine bydi*ate to an alcoholic solution of ethyl hippurate; it 
crystallises from alcohol in colourless* lustrous needles wliich melt at 
162*5, and are sparingly soluble m ether; the yield is 90 per cent. 
The compound reduces ammoniacal silver solution in the cold; with 
aikdine copper solution, a green colour is produced, and aftei some 
time reduction occurs. Jlippw'i/lbensalhydrazine, 

NHBz-OHo-OO-NH-NiCHPh, 

is foiined by the action of benzaldehyde on the previous compound, 
and crystallises from alcohol in lustrous plates which melt at 182®. 
By the action of acetic acid and sodium nitrite at 0® on an aqueous 
solution of hippurylhydrazine, a compound is obtained crystallisinsr 
from alcohol in colourless needles which melt at 98“ ; it is probably 
either mtrosohippwijlhydi'azuip, l!5’HBz*CHi*0O*N(NO)‘NH2, or nttrosn- 
hydrazitie hippioiic aoid, NO'NTH'NlCPlrNBL'CHj'GOOH ; by h*cat- 
ment with acids oi* alkalis, azoimidc and hippuric acid are formed ; on 
boding with water, an iudifEerent gas is produced, together with a 
very insoluble substance that has not yet been investigated. The 
uiti'oso-compound i-eadilj- dissolves in alkalis or ammonia, and the 
solution exhibits a beautiful blue fluorescence. On adding silver 
nitrate to the ammoniacal solution, a white, explosive, silver salt is 
precipitated. 

Azoimide may be obtained from benzoyl hydrazine or hydrazine- 
acetic acid, but is best prepai*ed from the liippuryl compound by 
dissolving it in dilute soda, and decomposing the boiling solution 
with dilute sulphuric acid; the azoimide distils over with the steam, 
and is passed intonential silver nitrate solution, the precipitated silver 
salt is collected, washed with water, dried at 60 — 70®, and treated with 
ddute sulphuric acid. By repeating this process, a solution is obtained 
containing 27 per cent, of azoimide; on bringing the solution into 
contact with ammonia, thick, white vapoura of the ammonium salt 
are formed. Azoimide itself is a gas, having a particularly nauseous 
odour, and resembling hydrogen chloiide in its gen€u*al properties. 
It is very soluble in water, and on distillation a concentrated solution 
passes over; the distillate gi*adually becomes weaker until equilibxium 
is established, a solution of definite strength being obtained which 
boils constantly. A piece of blue litmus p iper held over the solution 
turns red. Iron, zinc, copper, aluminium, and magnesinm readily 
dissolve in a 7 per cent, solution of the gas, hydrogen being evolved. 
Gold and silver also appear to be attacked. Azoiuide is liberated by 
the action of dilute sulphuric acid on any of the salts; with concen- 
trated sulphuric acid, the azoimide is itself decomposed, Tianuui 
^tUride^ NeBa, is obtained in lustrous, hard crystals which are i*eailily 
soluble in water, and explode with a green flash on heating. Silver 
nitride^ N^Ag, crystallises in prisms which melt at about 250® witli a 
violent explosion. J. B. T. 

Action of Acid Chlorides on Acid Amides. By A. Pigtst 
(Bar., 23, 3011—8016). — Benzanilide and acetic chloride are formed 
on beating benzoic chloride and acetanilide at 140 ® ; the sanae result is 
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obtained if tbe compoands are dissolved in toluene. This roa'^'tion \t 
found to be a general one, both for the aromatic and fatty amides and 
chlorides; and the author explains it by assuiuing that an a<lditive 
compound is first formed which then decomposes, the i*adicles oonUiining 
the least number of caz’bon atoms combining with the chlorine, whilst 
the higher carbon derivatives unite with the amide coni])lcx. The 
production of benzanilide, for example, would be preceded by tin* 
formation of tbe hypothetical compound aoetohenzanilide hydro- 
chloride, NHPhBzAcCl. These observations confirm those of Paul 
and Otten (compare Abstr., 1890, 1415). J. B. 


Action of Sodium on Acid Amides, By T. CaRTruK 23, 
3037— 3041).--^diawi beiisamide, COPh-NHNa or ONa-OPhINH, is 
prepared by boiling a benzene solution of benzamide with leather less 
thau the calculated quantity of sodium. The operation takes about 3c 
hours, the precipitated .salt is separated, treated repeatedly with ether in 
an extinction apparatus, and dried over sulphuric acid and quicklimt^ 
It is a white, crystalline powder, insoluble in ether, chloroform, or 
benzene ; it is very readily decomposed by water, or by dissolving iu 
alcohol, but is not hygroscopic, and on distillation, yields benzene, soda, 
ammonia, and a little benzonitrile. 

Sodium dihensamide, NBzsNa, is obtained by dissolving dibemz- 
axnide in xylene, and boiling the solution for 30 houi*s with a slight 
excess of sodium ; no evolution of ammonia occurs ; the product crys- 
tallises irom ether iu small, white, luntroos plates whicli molt at 150‘ 
and resolidify on heating to 230®, and then do not melt at 300”- Tlu‘ 
solid is readily soluble in water. On distillation, sodium (tibeuz** 
amide yields only traces of benzene ; it is much more stable than the 
benzamide salt, and a recently pi*epared aqueous solution gives px*o- 
cipitates with the salts of many of the heavy metals. 

By the action of sodium on acetamide, considerable quantities of 
ammonia are evolved, and a viscid liquid separates, which after some 
time becomes cr) stalline ; it contains nitrogen, and is possibly itodium 
dicbcetamide, JS^Ac^Na. 


By the action of iodine on finely divided sodium l)onzanude, or 
sodium dibeuzamide suspended iu ether, additive compounds ar<‘ 
formed which readily crystallise, but do not show a constant cuTuposi- 
tjon, Benzamide and iodine give the compound NHaBzI-NlI^BzI (?), 
crystallising in long, sleiidex*, olive-green prisms, which exhibit ploo- 
chroism^ and melt at 110 — 112® without decouiposition. The (x>m- 
pound is stable in mr, and insoluble in water, but readily dissolves 
in glacial acetic acid; on shaking with mercury, benzamide and 
mercuric iodide are formed, whilst by distillation, or on boiling with 
water or alcohol, it is decompof^ed into iodine and benzamide 
Iodine and dibeuzamide give a compound, which crystal- 

lises m Imge, green prisms melting at 118-120® ; it is readily soluble 
m chloroform and resembles the preceding sabstance iu properties. 

i nbettzami^, HBz* is formed together with dibeuzamide by treatimy- 
benzamide with excess of benzoic chloride; it is very spaianirlv 
soluble lu alcohol, and is deposited in silky, lustrous needles which 
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meU at 202®, sublime without decomposition, and yield benzoic acid 
and ammonia when boiled with soda. J. B. T. 

a-Toltiamide and its Derivatives. By A. Puj<(><)ni {Gazzettu, 
20, 172 — 178). — ^When benzonitrile is treated with concentiated 
sulphuric acid (sp. gr. = 1*82), an enei*getic leaction takes place, and 
a-folwwiitle (phenjlacetamide) is formed. An almost theoretical 
yield is obtained if the proportion of the acid used contains the 
quantity of water theoretically necessary for the transformation. 

Chhralplmiylacetamide^ prepared by heating a mixture of anhydrous 
chloral and phenylacetamide in molecular proportion tor half an hour, 
crystallises from alcohol in minute, nacreous scales which melt at 
145°, and dissolve in alcohol and in boiling ether and benzene. 

Phenylacehjlhydtazine^ CHiPh'OO'NH'NHPh. — Phenylacetamide 
reacts with phenylhvdrazine like form amide, acetamide, &c., accord- 
ing to Justns’ equation R-CONH, + NHi-NHPh = R-09NH-NHP1 l 
+ NH,. A mixture of the amide and pbenylhydrazine in molecular 
pi*oportion is heated at 120 — 130'"; the product crystallises from 
alcoliol in colourless scales which melt at 175 — 17G®, and are mode- 
rately soluble in warm alcohol. 

When phenylacetamide is heated \vith aniline in molecular propor- 
tion, at about 150°, ammonia is evolved, and the product, after repeated 
precipitation with water and lecryshdlisation from alcohol, yields 
nacreous scales which melt at 116—117®, and ai*e readily soluble in 
alcobol. This compound seems to bo identical with Holmainfs 
a-tolnjlanilide. 

jPheTiylacetylparatoluidide is obtained by heating the amide w ith paia- 
tolnidine at 160 — 180° until the evolution of ammonia ceases. It 
crystallises in small, transparent tables whicli melt at 135 — 136®, and 
dissolve readily in alcobol and ether. S. B. A A. 

Conversion of Nitriles into Imido-ethers. By A. Ph^nlu 
(P er., 23, 2917 — 2919). — It has been shown that iinido-ethers are 
formed by the action ot hydiogcn chloride on a mixtni*e of an alcohol 
and a nitnle. Further expenments have shown, however, that certain 
ai*omatic nitriles, in which a carbon atom, in the oitho-position 
lelative to the CN gi*oup, is linked to another carbon atom, are in- 
capable of forming iniido-ethers It is also found that orthodicyanides 
only form moniniido-ethei*s. The lii*st of those conclusions is formed 
fixim a study of ortbocyanotoluenc, panu*} anotoluene, pai'acyano- 
xylcne, a-c} anonaphthalenc, and mctacyano-xyleue [hie : Me ; CN = 
1 : 3 : 4], whilst the second is deduced from the investigation of 
metadicyanotolnone [Me : CH : CN= 1:3; 4]. J. B. T. 

Diphenyloxycyanidine- By A. Pinnbk (Ber., 23, 2919—2922 ; 
compare Abstr., 1890, 496 ). — JSthyl hemamidylcarbamate, 

NHICPh-NH'OOOEb, 

is prepared by the action of aqueous soda and ethyl chlorooarbonate 
on benzamidine hydrochloride ; it crystallises from alcohol in thick, 
white prisms which melt at 57 — 58°, and are almost insoluble in water. 
On heating the compound to about 150®, decomposition takes place, 
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alcohol and ettiyl carbamate ai'e eliminated, and diphonylo^:y'C 7 anidiiH‘ 
(m. p. 280®) is formed. By the action of alcoholic ammonia on tlie 
latter substance, it is converted into benzamidineand ethyl oarbiiinato, 
whilst with aqaeons ammonia, benzamide and urethane are rorniod. 

Bihmzamidijlcarlamide, CO(NH‘GPh:NH)s, is obtained by tho 
action of carbonyl chloride on benzamidine; diphenyloxyeyanidine is 
also produced durinff the reaction, and the two coni])oun(lH cannot be* 
completely sep«*ated; it crystalli*>es fi*om alcoliol in prisms wliioh art* 
soluble in soda, ajid melt at 229® with evolution of ammonia. Tlie 
eomponud is completely converted into diphenylcyanidino on hcafin^^ 
above its meltina^ point. Experiments with propionamidine wore nn- 
snccessful. By the action of carbonyl chloride on cnjironaniidine 
di&tprtmamiditiehiiiret^ NH( 00 *XH*C 6 HiiI!NrH) 2 , is obtained, (T^s- 
tallisiiig from alcohol in stellate groups of slender, wiiito noodles 
melting at 236®. d. U. T. 

Amidines. By A. Pinner (Ber., 23, 2923 — 2927 ; compare Abstr., 
1889, 100^\-—Ethmylflip7ienyhaynd^ NHPh-CO-NiCMe-N H-CJO-N llPh, 
is formed by the action of phenyl cyanate on acetamidine; it ory stall- 
lises from acetone in small, slender needles, melts at 169®, and 
yields acetylphenylcarbamide on boiling with 6 — 8 parts of Tat) per 
cent, acetic acid solution. 

Proptnyldiphf^nylureid, NHPh*00'NrCBt‘NH*C0*NnPh, is j^iropansl 
fi^om propionamidine in a similar manner to the ethenyl <1 on vativos, 
and crystallises from acetone in slender, white needles molting ait 
169 — 170° On distdlation, it jdelds diphenylcarbamide, whilst on 
hoilmg wiih dilute acetic acid, propionylphenylcaibamide is formed, 

Actimi of Aldehydes on Benzamidine , — Further investigation 
i*enders it probable that the compound obtained by tho notion 
of benzaldehyde on benzamidine (ho. cit,) is diphenyl dicyan ith^ 
OjiHuiX,, and not benzyl idenebenzamidine, OuH^Na, as st'itod, 
Lophine is also formed m a very small quantity during the voa(*tion. 
A yellow, amorphous product of the formula CnHi8lTa02 is obtained by 
the action of acetaldehyde on benzamidine; it melts below 100®, is 
solnble in alcohol, ether, and chloroform, but insoluble in water or 
light petroleum. It yields an amorphous platmnchlonde^ whiish molts 
at about 108®. On heating the base at 130®, and treating tho piodiicdi 
with hydrochloric acid and platinum chloride solution, an amorphous 
pUUinuchlonfle is fonned which melts at 183® with decomposition, ami 
is probably a purer preparation of the above lower molting compound. 

J. B. T. 

Action of Benzamidine on the Ethereal Salts of Aromatic 
Orthohydroxy-acids. By A. Pinner [Ber,, 23, 2934-2941).- By 
the action of sodium liydroxide (2 mols.) on ethyl salioidato and 
benzamidine hydrochloride, crystals are obtained from which beiiz- 
amidine salusylaie may be separated by treatment with acetone ; it is 
deposited in large prisms which melt at 202’, and are readily solubh* 
in water or alcohol. The residue remaining after the extraction with 
acetone forms slender, yellow needles melting at 246®. It is iuholuble 
in organic media or in aqueous soda, and gives a red colour witli 
concentrated sulphuric acid. The same compound may be propav(*il 
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ill larger quantity by heating an ethereal solution of benzaniidiue 
with eth\l salicylate at 40® for 10 — 12 houro ; the ether is evaporated, 
and the residue boiled out with water. The substance has the 
formula and is foi*med by the elimination of water, 

alcohol, and ammonia from 1 mol. of ethyl salic^ylate and 2 raols. of 
benzamidine. The acetyl compound, CiiHuN^O'Ac, is prepared by 
treatment with acetic anhydride and zinc chloride, and crystallises 
ii-om alcohol in colourless, lustrous prisms melting at 140 — 141®. 

On adding hydrochloric acid to the alkaline filtrate obtained after 
tlic separation of the benzamidine salicylate, heifizamide salicylate is 
precipitated ; it mystallises from Lot water in silky, Insti'ous jilates 
which melt at 120*'. The compound had been previously prepared 
(compare Absti*., 1889, 1004), but its constitution was unknown. 

By the action of benzamidine on the methyl salts of the hydr- 
oxv toluic acids, compoaiid.s are obtained corresponding in pi’operties 
and constitution to the above salicylic acid product. The derivative 
ol orthoh\ droxy toluic acid [COOH : OH : Me = 1:2:3] melts at 
214®; thac of metaliydroxy toluic acid [1 : 2 : 4], at 235®; wdiilst the 
product tiom parahydroxytoluic acid [1:2:5] melts at 202®. All 
these compounds are insoluble in acids and alkalis, and ai‘e exceed- 
ingly difficult to burn. Paradihydroxybeiizoic acid [COOH : OH : OH 
= 1:2:5] also condenses with henzamidine ; the compound is 
deposited from benzene in small, nodular crystals, melting at 
26 ) — 266®, with previous softening at 250®. 

The lormation of the above compounds probably takes place in two 
stages; in the case of salicylic acid, the hypothetical intermediate 
]u*oducc has one or other of the formnlm 

NH:OPli-NH-C(aH.-OH):N-CPh:NH or ; 

ammonia is then eliminated, the constitution of the final pixiduct being 
repi*esented by the formula} 

NHiCPh, 

C~N— CPh^N and i‘c&pccti\ely. 

On heating ethyl pliloroglucinoltricai boxy lie acid with benzamidine 
for two houis at 130®, 2 mols. of carbonic anhydride are ehmmated, 
and a compound is formed to which the ioruiula 

[OH : N : 0 = 1 ; 2 : 3] 

is aiven. J, B. T. 

Imido-ethers. By A. Pinker (/ie/u, 23, 2942— 2950)^— Imido- 
K'JHLRB ynoM Teime.thyx.bnbi Cyamde, — Trimethylone cyanide is pi*e- 
j»aied by mixing triniethyleiie bromide with 2 5 parts of 85 per cent* 
alcohol, and -adding f pai*t of finely divided potassium cyanide ; a^ter 
boding tor 5 — 6 hours, the produce is filtered, the greater part of the 
alcohol removed, the residue dissohed in 'lyater, and exlX^ted with 
ether; atter di-»tdling off the ether, the crude ^product is fraction- 
ated ; the yield is^8f> per cent, ol theory. The hyarophloi*ides of ghdar- 
nmuiyi ethyl eiket and glutammiilyi eihe¥ aie unsmlile, ' Ww&N 
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ftmidyl tsohutifl et}y*r hydrochloride^ OiHt[C(NrB[)’0'OIIa*CHMej,HCl]a* 
is readily soluble m water or alcohol and cr 78 tallisefe in jdafcc'S. By 
the action of watn% ammonia is eliminated, and isohu/t/l yhtfarate^ 
C<|H 6 (COO'CHj*CHMe 2 ) 2 , is formed; it is a viscid liquid boilin^y at 
270®. On heatinsf the imi do-ether hydrochloride, it softens at 110**, 
and at higher temperatures decomposes into glntarimidc, isobutyl 
chloride, and isobutylamine hydrochloride. B 7 the action oE acpieons 
ammonia, it is converted into gluta/ramide^ CjHfi( 00 *N’H 2 ) 2 , which is 
soluble in water or alcohol, and melts at 170® with evolution of 
anunonia. On treatment with alcoholic ammonia, isohatyl alcohol 
and ammonium chloride are eliminated, and an additive compound is 
fotmed consiatin^ of the hydrochlorides of glntaramidine and glutar- 
imidine in m decniar proportion ; on dissolving it in watoi*, the imulino 
IS formed, but it could not be isolated on account of its great solubility. 
On evaporating the mother liquor from the above additive com- 
pound, larare rhombic crystals of ghitaramiduip hydioihloridt*^ 
CjU 6 [C(NH)XH»,H 01]2 + 2 H 2 O, are obtained, which are readily 
soluble in water or alcohol but cannot be recrystebllised ; the hydrated 
salt melts at 79®, and the anhydrous compound at 189®. The platim- 
chhndp is deposited in flat, yellow prisms which molt at 214" with 
decomposition. Glnfnrimidyl ac^tafe^ C2Hc[0(NH)0Acl2, is prepared 
by the actum of acetic anhydride and sodinm acetate on glntanimid- 
iue hydtochloride, and crystallises m small, lustrous needles molting 
at 216 - 211 ®. 

By the action of primary amines on the hydrochlorides of glutar- 
itnido-ethers, substituted glutarimidines are formed, the hydre- 
chlorides and platinochlorides of which are excessively unstable. 
JDieihylglutarfmUim p^atimehJoride ( 05117 ^ 3012 ) 2 , H2Pt0l6, is obtained 
in yellowish-red mystals which melt at 179®. Secondary amines yield 
tetra-substitnted glutarimidines ; neither the free bases nor the by d 1 * 0 - 
chlorides could be obtained in a pure state. 

Tf'tramethyhjJiikirimid^ne platimchloriilej 

[C8H5^Q^^^^^^N’]2,H2PtOl6, 

is deposited in dark-red, cubical crystals which darken at 100®, and 
melt at 210® with decomposition. The corresponding 
pound crystallises in long, dark red needles, melting at 141^ The 
tetrapropyl derivative forms reddish-yellow crystals melting at 178®. 
DQ>romotefrapi (jpylylufarimidtne hydrohomide^ 

is prepared the action of bromine on the hydroohlorido, and 
crystallises in long, reddish-yellow needles which melt at 8C*, and are 
very sparingly soluble in water. 

IhIDO- ETHERS OP HyDROXYPBOPIONITRILB AND PhENYLHTDROXYACRTO- 
NiTBinB. The methyl and ethyl ethers of hydroxypropioiide are verv 
unstable ; the hydrochloride of the propyl ether^ ^ 

OH-OHMe-0(lSfH)OPi*«,HCI, 

forms long, colourless needles wHch melt at 68—69® with decomposb 
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tion. The ooiTespondin^ awyl derivative is deposited in slender 
needles melting at 09®. By the action, of alooliolie ammonia, hydroxih 
propamidine hydrochloride^ OH*CHMe*()(NH)'NHa,HCl, is formed, 
erystallising fi*om alcohol in flat needles which melt at 171®. The 
nitrate softens at 78®, and melts at 84®. 

DimethylUiGtamidine hydrochloride^ OH-CHMe'C(N Me)’IirH]VJe,HCl, 
is prepared by the action of methylamine on the imido-am} 1 ether, 
and is deposited in colonrless, rhombic crystals, melting at 215®. 
Attempts to prepare an asymmeti‘ical dimetliyl derivative by the 
ai*tion of dimethylamine were nnsnccessfnl. 

Diacetyl phenyllactamuUney OAc*OHPh*0(NH)*NHAc, is obtained 
on treating phenylbydi-oxyacetamidine with acetic anhydride and 
sodium acerate, and melts at 210®. 

Jlydroasybenzyhnethylhydrocypyrimidiuey 

OH'C HPh-C^^,Q^Q-g-^!^C H, 

is fowned on mixing phenylhydroxyacetamidine, ethyl acetoacetate, 
and sodium hydroxide in molecular proportion ; it crystallises from 
amyl alcohol in long needles which melt at 216®, and are sparingly 
soluble in water, alcohol, ether, or benzene, but readily dissolve in 
dilute alcohol, alkalis, amd acids. The hydroclil>ride crystallises in 
needles melting at 217*' with previous softening at 212®. The picrate 
forms slender, yellow needles melting at 175®. The silver salt is 
white and sparingly soluble. 

The acetyl derivative, OAc*OHPh*C<^j^.'^Qj^j>-CH, is formed 

by the action of acetic anhydiide ; it melts at 170®, and yields a wliite, 
amorphous silver salt. The picrate forms slender, yellow needles which 
melt at 160® with decomposition ; the hydrochloride melts at 188®. 

The benzoyl derivative, OBz-CHPh-C<^^,QQ^®>OH, is formed by 

the action of benzoic chloride on the pyrimidine, and melts at 
205 — 208®, The hydrochUvride crystallises from glacial acetic acid in 
stellate gi*oups of small needles melting at 2^®. Hydro^rybenzyU 

phemjlhydroxypyrimidiney OH*CJH[Ph*C<^;^Q^^CH, is prepared 

trom the amidine and ethyl benzoylacetate ; it crystallises in fine 
needles which melt at 218®, with previous softening at 212®. Hydrojcy^ 
benzyldimethylhydroxypynmidine is formed from ethyl methylaceto- 
acetate and melts at 155®. It yields a white, amorphous silver salt. 
The acetate crystallises in stellate groups of lustrous needles, which 
decompose at 100®. HydroxyhmzyJmethyUthylhydroxypyrimidiney 

OH-CHPh'O^^.“j^Qg^0Et, from ethyl ethylacetoacetate, crystal- 
lises in small needles which melt at 148 — 152®. 

Imido-btbbbs from Ortho- akd Para-bthoxtbknzonitbilr, — (W/ m- 
ethoxyhenzonitriU. OEt* 06 H 4 *Cir, is a yellow, viscid, bitter liquid, which 
boils at 258®, is volatile with steam, and miscible with alcohol, ether, 
or light petroleum. The preparation of the pare imido-ether is a 
xnatter of some difficulty ; the nitiile is therefore treated with alcohol 
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and hydrogen chloride, and the product converical mto oriAo-c/Wy- 
h-ummidine OEfCja 4 -C(NH)-Na,Hai, hy the action 

of alcoholic ammonia ; it is deposited lu short, colmirlcf.a, hcxa^miil 
crystals melting at 218“. Ortlw-etlwryplimylmelhi/lltyiliwiliiiiw^^ 

OEfO,H.-C<]5.^^Q^^CH, is formctl fi-om the aniidiiie and ethyl 

acetoacetate, and melts at 14C®. , , . i i 

is deposited in lonpr, yellow, T^ioinbie crystalH 

which melt at 69% boil at 258', and rchemble the ortho-compound in 
pi-opertics; the preparation was not quite pare. 
imidoetlujl etht^r lujdrachhmde^ 0Et‘C6H4*C(NH)*01i4t,irC I, cryMallifi»i\s 
in white needles ubicb decompose on heating into ethyl chlorido and 
,,«m-ei/^o.«v5e«Wde,OEt-C.H4*CO-NH3; this same coinpouml is also 
tovmed by the action of soda on the aiiiidme bydrocldoride, and is 
depttsited in lon<r ervstah meltinfir at 206°. Vint^-ethmjlmivmUliHv 
hiidrocliJorifle, OEt‘0,^[i*C(NH)-KH,.HCI, is prepared by the uciion 
of alcoholic ammonia on the crude imido-otlier, and is do])osit(*d 
fi*oni alcohol in lonsTt hexagonal crystals meltiuj* at 2b0 . On ti'(‘ating 
the free base with ethyl aceroacetate,pam-eMoa. 7 ifjp/^«y/>n(j/////i// 2 /dro.ry- 

pyrimiJiae, “ obtained, oryHUillising 

fi*om alcohol in short, white prisms which melt at 204°. The same 
compound is fonned by the action of ethyl acetoinalonate on iho 
aniidine, carbonic anhydride being eliminated. Vara^iithnffyphHyhii^ 

HiethylhydroA^i/pynmUhiii^ ORt'CcHi’C-^^.'^Q^^^CMe, is prepnml 

from ethyl methylacetoacetate, and ciystallises from alcoliol in small 
prisms melting at 2U)''. Ethyl ethylaoetoacetate yields the correspond- 
ing ethylmetliyl derivative, OEt*CeH4*C<^^7(;|()^j^^^^» cryhiallising 
from alcohol iu long needles which melt at 194®. Fam-etlm'ijphethul- 
Mi thylbeuzylhydrojiijinjnmtdim^ OEt*Ce,H4*C^^^^Q^j^C*07ll7, is 

formed from ethyl benZiylacetoacetatc, and crystallises from alcohol, 
in which it is very soluble, in lustrous needles melting at 2 1-2°. Vum* 

rthoR'yihphtnylhydroxiipym^^ 0Et’CeH4'C<^^,’^^j|lj^01I, from 

ethyl benzoylHcetate, crystallises fi*om alcohol in hi*oad needles which 
melt at 2/4°. Para^efkmjbmzamidine pam-etkod’ypluwjlhiitlrtiA'y-- 
I ijnui idinecarboxylatf*^ 


is formed by the action of ethyl oxylate on tho amidiiio, and is 
deposited from alcohol in long, white, lustrous crystals melting at 
28o% with pre\dons softening at 275®. Tiic/zre acid crystallises fwoi 
alcohol in Axort needles which melt at 248° witli decomposition. 

J. B. T, 

Campomids containing the Group C,N A. By A. -F. Hollbm an 
fISer,. 5fi3, 29h8 — 3001). — In the hope of obtaining compounds 
Lted to the dinitiosacyls (Abstr., 1889, 50); the - * 
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tlie action of benzoic chloride on mercnric fulminate. The results are, 
however, not so simple as was expected, two crystalline compounds of 
quite a different constitution being formed. Mercuric fulminate, 
obtained according to de Bruyn’s method (Her., 19, 1370), and 
well washed with watei*, alcohol, and ether, was allowed to remain 
quietly in a cool place with an equal weight of benzoic chloride for 
5 — 7 days ; after that time, the fulminate had disappeared, and -was 
replaced by a hard, greyish-white mass. On adding water to the 
latter, carbonic anhydride is evolved, and mercuiic chloride passes into 
solution. The insoluble matter, after washing with cold water, is 
extracted with hot water, which takes up a white, crystalline com- 
pound, free from mercury, but containing nitrogen and melting at 
107®. The residue is for the most part soluble in acetic acid, and 
crystallises out on cooling in beautiful needles which melt at 197®, 
and have ihe composition as shown by the I'esults of the 

analysis and molecular weight determination by Raoult’s method. On 
boiling with alkalis, it is converted into benzoic acid, ammonia, and 
carbonic anhydride, and it is therefore probably ddbenzoylca/rhamide, 
but whether it is the symmetrical or asymmetrical compound has not 
yet been proved. The conipouud melting at 107® is also being more 
closely investigated, and it is hoped that the foi-mation of these sub- 
stances may throw some light on the constitution of fulmiuic acid. 

By the action of benzoic chlonde on potassium fulminate, a com- 
pound was obtained which also melts at 197®, but is not identical 
with dibenzoylcarbamide. It appears to be a mixed anhydride of 
benzoic and fulminuric acids. H. 6 . 0. 

Componnds of Phthalimide with Phenols. By 0. Ostersetzer 
(Monatsk., 11, 424 — 428). — The author has prepared the so called 
‘•resorcinolphthalimidesulphonic acid” of Reese (German Patent 
NTo. 44,2(58, 1887) by the action of sulphuric acid on a mixture of 
phthalimide (1 mol.) and resorcinol (2 mols.). The compound has the 
formula O 20 H 13 O 7 I? 8 , but doeh api eai* to be a sulphonic acid. It yields 
a sodium derivative, CsoH^NOToNa + 7 H 20 , which, wh< n precipitated 
from its aqueous solution by means of alcohol, forms dark-coloured 
crystals; and a diacetyl compound, CsoHuOtN'SA.Cs, which is soluble 
ill alcohol and cbloi'oform, and may be obtainod as a yellowiKlngreen, 
Ci ystalline powder, by cooling a saturated solution in acetic acid. 

G. T. M. 

Dihydrobenzaldehyde. By A. EichengrDr and A. Eiehork 
(Ber., 23, 2870 — 2887 ; compare Abstr., 1887, 741). — The compound 
formed by the action of alkaliuo carbonates on the salts of anhydro- 
oegonine dibromide proves not to be the analogue of ortliobromo- 
cinuamene, as stated, but is a mixture of methyl tetrabydropyridyl- 
acetylene and dihydrobenzaldehyde; the small quantity of bromine 
previously found is due to the presence of unaltered anhydroeegonine 
dibromide. Methylamine is also formed in some quantity duiing the 
reaction. 

Bihromanhydroeegomne dibromide Tiydrobrcmide, 

CfiNH,Me-CHBr-CHBrC 00 H,HBr,Br 3 [Me : CH = X : 2], 
is prepared by heating anhydroeegonine hydroohloride with 2 parts of 
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bromine on the water-batb for 8 — 4 Lours. It crystallises in well- 
developed, red, rhombic prisms, which melt at 145® with decom- 
position, and exhibit strong pleoehroism. After remainining for a 
tew hours, the compound gives up bromine, and it is also decom])osed 
by dissolving in alcohol, glacial acetic acid, or ethyl acetate. It is in- 
soluble in \v ater, ether, chloroform, and light petroleum. 

Anhydroeegonine dihromide hydrdbroniide^ 

C5NH,Me-CHBr‘CHBrC00H,HBr, 
is obtained by the decomposition of the previous compound in a cun'cnt 
of steam ; it is deposited from alcohol, glacial acetic acid, or water iu 
long, monoclinic prisms melting at 187 — 188® with decomposition. 
From dilute aqueous solution, tetragonal double pyramids aie de- 
posited, which contain 3 mols. H^O and melt at 181 — 182® with 
decompobition. On exposure to air, these crystals become convei*ted 
into the anhydrous modification. 

Anhydroeegonine dibromide hydrochloride^ 

C5NH,Me-CHBr-CHBi-COOH,HCl, 
is formed by the action of silver chloride on the hydrobromide. It 
crystallises in long, monoclinic prisms melting at 173 — 1 74® with de- 
composition, and also in tetragonal octahedra, which contain water of 
crystallisation and melt at 169 — 170®. By the action of alkalis or 
alkaline carbonates on the salts of anhydroeegonine dibromide, 
methylamine, carbonic anhydride, and hydrogen bromide are elimi- 
nated, and dihydrobenzaldehyde is obtained. If, however, the action 
is allowed to proceed in the cold, several intermediate pioducts may 
be isolated. 

it-Sr 07 necgonine ladme, CH<q®*^^P>OH-CH<q^^>CO, is 

prepared by fa*eating a salt of the dibromide with 2 parts of a satu- 
rated solution of potassium caibonate, or by the action of ammonium 
hydroxide or sodium hydroxide at 0®. It is extremely soluble in 
water, insoluble in absolute alcohol, and crystnllises from acetone in 
small, cubical crystals which melt at about 150® with evolution of 
cajbonie anhydride. The hydrochloride is deposited from dilute 
aqueous solution in tetragonal octahedi*a which contain 3 mols. Il^O, 
and melt at 197 — 198® with decomposition ; the compound ci;^stallises 
from alcohol, from glacial acetic acid, or from coneeutiated a(}U('ous 
solution in anhydrous, monoclinic prisms which melt at 203 — 20 
with decomposition. The hydrobroniide is also dimorphous; the 
anhydi-ons, monoclinic modification melts at 179®, and the tetriJironal 
form melts at 174®. The anrochloride, CsHwNOiBr.HAuCli + l-iH^O, 
crystallises from water in tufts of long, golden-jeJlow needles which 
melt at 211® ; on exposure to air, the crystals become anhydrous and 
melt at 216®. The lactone does not yield a methyl salt; on boiling 
with water, carbonic anhydride is eliminated, and a compound of the 
formula CfiNH^Me’psHsOsjHBr is formed in veiy small quantity ; it 
ciystallises from dilute alcohol in monoclinic prisms melting at *175", 
te-Bromo-1 ■‘Z~4hmethyltefrahifd ropy ridyl ethylene, 

CTOMe-CHiCHBr, 

is prepared by heating a glacial acetic add solution of the laotond in 
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a sealed tube for 5 to 6 hours at 170® ; the product is poured into water, 
and the solution neutralised with sodium carbonate and exti'acted 
with ether; on treating the etheieal solution with hydrochloric 
acid and auric chloride, the aurochlo'i kle is formed ; it crystallises in 
short, yellow needles which melt at 174®. On boiling with water, the 
auric salt of methyltetrahydiopyridylacetvleue is f owned (see below). 
The same base is also obtained by the fusion of the lactone, or by 
boiling it for some time with glacial acetic acid or acetic anhydride. 

On boiling dibromcegonine dibromide hydrobromide with aqueous 
potassium carbonate, and distilling the solution in a cun^ent of steam, 
a yellow, oily liquid is obtained ; this is dissolved in ether and the 
solution washed with hydrochloric acid ; the acid liquid is neutt^alised 
with soda and exti*acted with ether ; on evapoiation, methyltetmhjd/ro- 
pynthjlacetylHne, C 5 NH 7 Me*C:CH remains as a colourless, basic, ^iscid 
liquid. The aiirochloride ciystalH&es from dilute alcohol in brownish- 
yellow cubes or flat, yellow ntedles wdiich melt at 177'5 — 178*5°. 

/-ITT .pu- 

J)ihydrohenssaldehydey CHj<[Qj£tQyj.^O*CHO, is formed, together 

with the previous compound, from which it is separated in the manner 
described. It is best pi'epared by heating an aqueous solution of 
anhydroeegonine dibromide hydrobromiile with 0*5 pai-t of so ’->1 m 
carbonate at 60° ; the product is distilled in a cniTent of sttMin and 
the distillate extracted with ether. After washing with a few dropK 
of hydi’ochloric acid, the ether is distilled, and the residue fraction- 
ated in a vacuum ; the yield is 20 pei* cent, of the dibromide employed. 
Metbylamine and anhydroeegonine hydrobromidc ai‘e also formed. 
The aldehyde is obtained as a colourless oil which darkens on expo- 
sure to light, and has an intensely nauseous odour; it boils iit 
121 — 122® under a pressure of 120 mm., and is partly decomposed 
on distillation at ordinary pressures ; sp. gi*. = l*O202 at 14*5®, 
and 1*0827 at 0°. It forms a mystalline compound with ammonia, 
reduces ammoniacal silver solution and potassium permanganate solu- 
tion in the cold, and also reduces Feliling’s holution on wanning ; it 
is not oxidised on exposure to air or oxygon, but becomes slowly con- 
verted into a resinous mass ; concentrated sulphuric acid decomposes 
it in the cold. The formation of the aldehyde is explained l)y assum- 
ing that hydrox\l is substituted for the bromine in w-bromometUyl- 
tetrahydropyridylethylene ; the unstable j 2 p*oap OHICH’OII then 
changes into the more stable complex 0H**C/H0, and, by the elimina- 
tion of metbylamine, the hypothetical compound 

is fopned ; this gives up the elements of water and yields dihydro* 
benzaldehydo. The aldehyde forms a crystalline compound on treat- 
ment with hydrogen sodium sulphite in the cold, w hioh is readily 
solnble in water, but insoluble in alcohol or ether ; on boiling with 
an alkaline cai*bonate, it is convej’ted into benzaldehyde. Dikydro* 
henzyUdene phmylhyd^azmie is prepared by the action of phenylhydr- 
qzdne on dihydrobenzaldehyde, and is deposited fi'om alcohol in small, 
yqljovir^ melting at 127 — 128®; the crystals exl)ibit strongs 

pleochroism. Lihydrohenzoxime is obtained by the action of hydroxyl- 
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amine on the aldehyde. The oily liqnid which is formed consists of 
two isomeric compounds, which may be separated by ti*eatmont with 
light petroleum (b. p. 40—50“) ; tlie soluble componiid, which is 
tmmed the /3-oxime, crystallises on cooling, and melts constantly at 
43—44° ; the *-hydroxime is insoluble in light petroleum, and does 
not crystallise. 

Dihydrohemoic acid, CHs<q|[*;q^O-COOH, is pi-eparod by the 

oxidation of the aldehyde with an ammoniacal solution of silvm'- 
oxide; it is volatile with steam. On cooling^ an aqneons solution, it 
is deposited in featheiy crystals which melt at 04 — 05®, and aa‘e more 
sparingly soluble in water than benzoic acid. The compound has an 
agreeable odour, and reduces ammoniacal silver solution, but does not 
leact with Feliling’s tolntion: it is converted into benzoic acid on 
strongly heating. The M/rer salt readily decomposes on exposure to 
light ; like the lead salt it is sparingly soluble in water. The salts of 
harium^ ammonium, and the alkali metals readily dissolve in water, 
and crystallise from dilute alcohol, on the addition of ether, in silky, 
lustrous needles. The oopper salt is soluble in ammonia with a gi^eou 
<*olour. and is deposited in green, nodular crystals. On treating 
dihydiobenzahiehyde with almost any other oxidising agent, it either 
wmains unaltered, or is completely decomposed; with potassium 
jiermanganate, it yields beuzoic acid. J. B. T. 

The Stereochemical Isomerides of Faratolyl Fhenyl Ketone, 
By A. Hantzsch (Ber., 23, 2776 — 2780). — The further investigation 
of the oximes of pai-atolyl phenyl ketone (Abstr,, 1890, 1278) has 
shown that the a-oxime maybe converted into the jS-coinpound simply 
by heating its alcoholic solution. The transformation is, however, 
very incomplete, and a large amount of the ketone is re-formed. 
Better results are obtained when the oxime is mixed with an equal 
vreight of hydioxylamine hydrochloride, but even under these con- 
ditions a mixture of the two oximes is always obtained. As previously 
mentioned, the 0-oxime is only slowly and incompletely converted 
into the benzyl ether on treatment with benzyl chloride ; if, how- 
ever, the bromide is employed, the reaction proceeds much more 
3’eadilj, and a purei* product is obtained, which, after recrystallisation 
irom amyl alcohol, melts at 51®. It also crystallises horn other 
in slender, silky needles, and if pure is not acted on by hot water or 
alcohol, or when hydrogen chloride is passed into its ethereal solution. 

The acetyl derivative of the o-oxioie has already been described by 
Auwers (Abstr., 1890, 503). If the0-oxime is dissolved in acetic anhydr- 
ide at the ordinary temperature, and the solution allowed to evaporato 
spontaneously, ^acet^lpttratohjl phenijl ketoxime, OPh(N*OAc)- 07 H 7 , 
crystallises out. The crystals reserxible thf)se of the a-compound, but 
are somewhat more acute. It cannot be obtained quite pure, as it 
readily passes into the a-acetyl derivative in the course of the 
usual processes of purification, especially in alcoholic solution ; if 
the latter be warmed, the transformation is almost inf.tantaneous and 
complete. This fact explains why Auwers (loc. cit,^ was unable to 
lebtain the /1-oxime, for he adopted this method of purification, and 
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therefore only obtained the a-componnd. Phen}"! isocyanate arts 
on both oximes, bat with formation of one and the same additive 
compound, corresponding with the o-oxime and melting at ISO®. The 
isomeric acetyl derivatives and phenyl isocyanate additive compounds 
of parabromobenzophenone are much more stable than the above ; 
this, according to the author, is probably due to the influence of 
the methyl group. H. G. C. 

Oonstitation of Cnmenylpropioidc Acid. By O. Widman^ 
(Per., 23, 3076 - 3080; compare Abstr, 1889). — OHJwhromncvmenijl^ 
am-ylic add, CHMo/OeHaBr-OHrCH-COOH [OH:OHMe:Br= 1 :2:41, 
is prepared from the corresponding amidc-acid, but could not bo 
obtained in a pure condition ; it crystallises from dilute acetic acid in 
long, colourless needles melting at 134°. On reduction with hydriodic 
acid and phosphorus, it yields orthobromociinienylprc^ionic acid, 
CHMei'C«H3Br*CH2'CH2*006H, crystallising from light petroleum in 
long, slender needles which melt at 55*5°, and yield cumeuyl propi- 
onic acid by the action of sodium amalgam. 

Orfhoclilowcumenyloicrylic acid, CHMea’CeHgChCHICH'COOH, cr^'s- 
tallisea from acetic acid in lustroas plates melting at 133 — 134°. 

By the action of sodium nitrite and hyclrobromic acid on amidopropyl- 
ciniiamic acid, a compound is obtained which melts at 128°, and on 
reduction with phosphorus and hydriodic acid, yields the above 
described orthobromocumeuylpropioiric acid (m. p. 55*5®). An investi- 
gation of the orthamidopropylcinnamic acid showed it to be a mixtui*o 
of two-thirds orthamidocumenylacTylic acid (m. p. 161®) and one- 
third metatnidocumenylacrylic acid. It follows, therefore, that the 
so-called orthonitropropylcinnamic acid is also a mixture of ortho- 
and meta-nitrooumenylacrylic acids. Cumenyl propionic acid (m. p. 
75*59°) is thus finally proved to be an isopropyl derivative, 

tT. B. 7, 

Perkin's Beaction. By 0. Ebboffat {Gazzotta, 20, 158—162). 
— The condensation of aldehydes with organic sodium salts is genviMll.y 
supposed to take place without the acetic anhydride used taking any 
pax*t in the reaction. The author finds that iu his syntbesia of phenyl- 
ciunamenylacryHc acid (Abstr,, 1885, 1137) from cinnamaldcJiyde, 
sodium pheuylacetato and acetic anhydride, i£ tbo reaction is inter- 
raj>ted as soon as the solution has been raised to the boiling point, and 
the product is thrown into cold water, an insolnble oil remains, which 
has the composition of cmnamylidene diacetafe, OHPhXH*OH(OAc).., 
whilst the aqueous solution contains the whole of the phenylaoctic 
acid used. The acetate crystallises from alcohol in lai*ge, coloarless, 
nacreous plates, and melts at 84 — 85°. It is decomposed into cinnam- 
aldehyde and acetic acid by distillation in steam, or by boiling with 
alkaline carbonates. It takes up 2 atoms of bromine forming an 
unstable compound, which, on steam distillation, yields Zincke’s phenyl - 
)6-broma.craldehyde (Abstr.^, 1884, 1343). If left for a long time, it is 
converted into a yellow syrup, which smells of cinnamaJdehyde and 
acetic acid. The foregoing experiment renders it probable that the 
fii^t step in Perkin’s reaction is the formation of an acetate of the 
aldehydic radicle, S« B. A. A. 
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Methylresorcinolplithaloylic Acid. By E. Qclnda {Qazzetta^ 
20, 127 — 132). — Methiflresorci7iol2>hthaloyJic acid, 

C00H-CeH4-00-C6H,(0H)-0jMe, 

is obtained like the corresponding aniso'il and phenctoil denvativoa 
fsee Grande, Abhtr., 1890, 1128). A mixture of phtJialic anbydridi* 
(12 grams), dimethylresoi'cinol (24 grams), and aluminium ehlorido 
(16 grams) is heated for about three houi*s on the water-bath, the 
product thrown into excess of cold water, and the precipitated acid 
extracted with ammonium carbonate, and reprecipitated with hydro- 
chloric acid. It is then purified by repeated crystallisation from 
toluene and from water. Ihe pure acid crystallises in light, colonr- 
less scales, dissolves sparingly in boiling water, but it'adily in hot 
toluene and in ether. It melts at 164 — 165°, forming a clear, 
yellow is' i-red liquid, and at a higher temperature dense, white, irri- 
tating fumes are evolved. A neutral solution of the ammonium salt 
gives precipitates with soluble salts of copper, zinc, mercury, lead, &c. 
Tlie siloer salt, OisHnOjAg, is obtained as a heavy, white precipitate, 
which is soon blackened and decomposed by light. The hat iwn salt 
crystallises in anhydrous, yellowish nodules. S. B. A. A. 

Gallic Acid, Tannin, and Oak Tannic Acids. By G Botcikcsku 
(Amiale^i, 259, 132 — 136), — The author’s attempts to piepare cyan- 
hydrins and oximes from gallic acid and various tannins were unsuc- 
cessful, and no definite results were obtained. F. S. K. 

Action of Phenylbydrazine on Tannin Extracts. By C. 
Bottinger (Annaleti, 259, 126 — ^132). — The true tannins combine 
with phenylhydrazine, yielding amorphous compounds, which ha\o 
not been prepared in a pure condition, and which consequently have 
not been analysed; in their behaviour with acids, they show a certain 
resemblance to the osazones of the sugars. 

On boiling an aqueous solution of a tannin exti*act with phenyl- 
hydrazine, carbonic anyhydride is evolved, probably also uitrog(Mi, 
and the phenylhydrazine is paitially decomposed into ammonia ancl 
azobenzene, so that ammonia derivatives, as well as pbcnylhy<h'aziiie 
derivatives of the tannins, ai*e formed. The following extra cts were 
examined: — Sumach, vallonia, algarobilla, divi-divi, oak-wood, oak- 
biirk, and pine-bark. S, K. 

Manufacture of Decolorised Tannins : Zinc Taonate. By A. 
Villon (Ball, Soc, Chini, [3], 3, 784 — 786). — The liquor obtained by 
exhausting the crade material in the ordinary way is cooled at 2° for 
half an hour, and after filtering off extractives and tannins inw)l’ublo in 
the cold, 0*5 per cent, of zinc sulphate is added. The taimin of tho liquor 
i s now titrated, and for each kilo, present in the solution, 2*5 kilos, of zinc 
sulphate, dissolved in 12*6 litres of w^ater, is added, and the whole is 
j>taiced in a closed vat, furnished with a mechanical stirrer and steam 
e«)il, into which is passed the ammonia resulting from the decompo- 
sition of 2*5 kilos, of ammonium sulphate per kilo, of tannin present. 
After separation by a filter press of the pi ecipitated zinc tannate, it 
is decomposed by dilute sulphuric acid, and to the liq'uor barium 
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sulphide is added, the zinc sulphate is completely precipitated as 
/inc sulphide and barium sulphate. On filtration, a liquor containing 
20 — 30 per cent, of tannin, and almost free from colour, is obtained. 
The process is economical, since all the bye-products are capable of 
easy regeneration. T. O. N. 

Diphenylsuccinic Acids. By E. Anschutz and P. Bbndix 
{Annalen^ 259, Cl — 100). — Diphenylmaloic anhydride, prepared from 
benzyl cyanide by Eeimer’s method (Abstr., 1882, 169), separates 
from ether in well-defined rhombic crystals, a : b : c 
0'69287 : 1 : 1*35838, boils at 236® (15 mm.), and is readily soluble 
in chloroform and benzene, but only sparingly in alcohol and ether. 
Attempts to convert this anhydride into diphenylf uraario acid were 
unsuccessful ; when it is treated with hydrogen chloride in methyl or 
ethyl alcoholic solution, it is partially converted into an alkyl salt 
identical with that obtained from the silver salt of diphenylmaleic 
acid, but a considerable quantity of the anhydride remains unchanged. 

Diphmylmalemiil, CzjHiJNTOa, is easily obtained by heating the 
preceding compound with aniline at 120‘" ; it crystallises fi*om alco- 
holic chloi*oform in slender needles, melts at 174 — 175®, and boils at 
293° (14 mm.). On hydi*olysis with boiling potash, it is decomposed 
into diphenylmaloic acid and aniline ; the same change is brought 
about by boiling hydrochloidc acid, bat only very slowly. These 
experiments show that diphenylmaleic anhydride is not converted into 
diphenylfumaino acid under conditions which lead to the transforma- 
tion of maleic into fumaric acid ; it is doubtful whether the compound 
described by Eugheimer (Abstr.. 1882, 1298) as diphenylfumaric acid 
is in reality this substance. 

Both a- and ^S-diphenylsuccinic acids are fonned when diphenyl- 
maleic anhydride is reduced with sodium amalgam in alkaline solu- 
iion, as desenbed by Reimer (Zoc. c/A), or with zinc and hydrochloric 
ticid in alcoholic solution ; the relative yield of the )8-aoid is greater 
when the reduction is carried out with zinc and hydrochloric acid. 
The two aci<ls ai*e most conveniently separated by means of their 
liiarium salts. 

Barium a-diphenylwuccinaio, 0i6Hi8O4Ba •+■ 2H80, is obtained by 
lirecipitating a solution of the ammonium salt with barium chloride ; 
It is soluble in 312 parts of water at 17 — 18°. A sparingly soluble 
salt containing 4 mols. of water is formed when barium hydioxide is 
added to a dilute solution of the ammonium salt. 

Barium /J-diphenylsuccinate, CiaHisOiBa 4- 7H»0, separates in well- 
defined crystals when a solution of the barium salt of the ^-acid is 
ewaporated at 100° ; it is solubte iu 4*742 parts of water at the ordi- 
nary temperature. 

Both a- and /3-diphenylsuccinic acid form colourless silver salts, 
which, when dried at 100®, have the composition OuHisOiAg^ ; when 
these silver salts are treated with ethyl iodide at 100°, they are con- 
verted into ethyl salts, identical with the compounds obUiiued by 
Reimer (loe. cit), by treating the corresponding acids with alcohol 
and sulphuric acid. The ethyl salt of the a-aoid melts at 84°, that of 
the /8-acid at 140 — 141°. 
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o-Diplienylsiiccinic acid dissolves in cold acetic chloride with ovoln- 
tion of hydrogen chloride, and, after evaporating the solntion at lOO’, 
there remains an oily mixtnre of the anhydrides of the a- and ^-aci(h, 
which gradually becomes crystalline ; this product separates from 
ether in well-defined crystals, melts at 115 — 116°, and boils at 240° 
(about 16 mm.), the distillate gradually solidifying. When boil(»d 
with water, it yields about 96*5 per cent, of the a-acid, and 3 5 ])er 
cent, of the ^-acid, even when in its prepaiution from the acid the 
temperature is kept below 36° throughout the vaiaous operations; 
when treated with potash, it gives 85*8 per cent, of the a-acid, and 
14*8 per cent, of the )3-acid. The same mixture of anhydrides is 
obtained from the barium salt of the a-acid in like manner. 


^-Diphenylsuccinic acid is not acted on by acetic chloHdo in the 
CO d, but at 100° it yields a mixture of anhydrides which hjH the 
same melting point and other physical pi^pertics as that obtaimwl 
from the a-acid, but which, on boiling with water, gives 74 *H] jiei* cent, 
of the a-acid, and 18*5 to 26*1 per cent, of the j9-acid. Whon silver 
or barium ^-diphenylsnccinate is treated with acetic cliloride, a 
mixtnre of the anhydrides is formed which melts at 110 — 111 ", and 
on boiling with water, gives 66 — 70 per cent, of the /i-acid, and 
86 — 40 per cent, of the a-acid. 

The mixture of anhydrides obtained by distilling a- or ^-diphonyU 
snccinic acid under reduced pressure (14 mm.) melts at 112—113° 
and in its behaviour with solvents, <S:c , it resembles that produced b> 
treating the acids with acetic chloride ; when boiled with water, it 
yields about 90 per cent, of the a-acid, and 10 per cent, of the /^-com- 
pound. 


When the a-acid is heated at temperatures ranging from 150 to 3 85°, 
about 50 per cent, is converted into anhydride, and about 60 ]>er cent, 
into the /1-acid; the /8-acid, on the other hand, does not lose water 
below 185°. These experiments prove the existence of two ittomoric 
diphenylsuccinic anhydrides, but owing to the great similarity in 
properties, the two compounds cannot be separated ; tho existence of 
two anhydiddes proves, however, that the isomerism of ilie two acitls 
cannot be explained by assuming, as Roser has done, that thov have 

the constitation 'md rospootivoly, 

and it seems more probable that the relationship between them is thi» 
same as that which exists between the two hydrobenssoins. 

J)iphen^lsucci7ianH is obtained when the anhydride, pi*(i- 

pared either from a- or /3-^phenylsuccinic acid by means of a(‘etie 
chloride, is h^ted with aniline ; it can also he obtained by rc(lm*ing 
diphenylmaleanil. It crystallises from hot bensene in coloiirh'SH 
needles me ting at 226-227°, and from glacial acetic acid in laiwr 
needles melting at 230—231°. ^ 


arid, C 23 H 19 NO 3 , is produced when the px*c- 
ceding compound is ^iled with barium hydroxide; it crystallises Irem 
dilute alcohol in colourless needles, and melts at 220 °. Jt is ‘not 
1>7 warm concentrated alcoholic potash, but it is rccon- 
veri^ into the anil by glacial acetic acid, hydrogen chloride, and 
alconnlic snlpliuriG acid. F JC 
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Crystallographic Proof of the Identity of Pyranilpyroin- 
lactone and Citraconanil. By R. AnscuOiz 23, 2979—2981 ; 
see also Ahstr., 1890, 1102).— By the slow evaporation of tlie etliereal 
s )ltibion of citraconanil obtained in different ways, the author has 
succeeded in obtaining it in well developed crystals. Hintze and 
Jennsen have examined crystallographically preparations obtained 

(1) from jd-anilidopyrotartaric acid (Reissert’s pyranilpyromlactone), 

(2) from aniline and citi*aconic acid, (3) from pseudoitaconanilic acid. 
The measurements show conclusively that the substances obtained 
by all three methods are identical, the crystals belonging to the 
monosymmetric system (a : 6 ; c = 2*7576 : 1 : 1*8152, p = 61“ 17')- 
The optical properties of all three were also found to be almost 
identical, three corresponding plates giving the following numbers : — 

No. 1. No. 2. No. 3. 

2Ha ir 6' 11“ 22' 11“ 35' 

H. G. 0. 

Paranitro-orthotolTienesiilphoiiic Acid. By J. Haussbr (Bull. 
Soc. Ohim. [3], 3, 797 — 799). — Pai*anitrotoluene (200 grams) is slowly 
added to snlphuw'o acid containing 44 per cent, sulphuric anhydride 
(260 grams), the energetic reaction being modified by cooling with 
ice, and then completed by heating the mixture at 160“. The 
product is added to water (1500 gi*ams), and after removing the 
excess of ^sulphuric acid by calcium caihonate, the solution is con- 
centrated the sulphonic acid crystallises out, the yield being 
64 per cent. The author coufirxns Jenuseu’s researches (tiiis Journal, 
\874, 479), and finds that the acid decomposes the sulphates ot zinc 
and copper fortknng nitres alphonates and liberating sidphuric acid. 
ISfitrotoluenemeta&ulplionic acid, which may be prepared in a similar 
mannei’, is an anal^ons substance. T. G. N. 

lodoxnetaxylenes^honic Acid. By C. Bauch (Ber.^ 23, 
3117—3119). — The ioobmetaxyleneMilpbonic acid prepared by Ham- 
mcrlich (Abstr., 1890, 1106) has the formula [Mea : I : SOj-H = 
1 : 3 : 4 ; 6], since, on fusion with potash, it yields a dihydi*oxy-derxva- 
tiivo which melts at 146“ and is identical with the compound obtained 
by Wischin (compare following abstract). The snlphonamide, pre- 
pared after olimiualion of the iodine, melts at 137®, and thorefoi*e has 
the formula [MOi: 3041^1:12 = 1 : 3 : 4j. J. B. T. 

Metaxylenedisnlphonic Acid. By R. Wivseniisr (Ber., 23, 
3113 — 3117). — Metaxijlenedisulphmic acid, [Me 3 : (HS 03)2 = 1 : 3 : 2 :4], 
is pinpared by heating metaxylono with 4 parts of fuming 
sulphuric acid at 160“ ; on pouring into water, small crystals sepa- 
rate which cannot be purified by crystallisation from dilute sulphuric 
acid. The duulphochloridc crystallises from ether in needles melting 
at 129°. The constitution of the compound is proved by the prodne- 
tion of dichlorometaxylene (b. p- 228°), on heating with phosphorus 
pentocbloride at 180°, The $otUum salt is readily soluble in 
water. On oxidation with potassium permanganate, it yields a 
d^dphisophthalic add^ which is deposit^ from alcohol in small. 
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granalar ciystals melting at 250^. The hariwn sulpJtonaie crystallises 
fi*oin. water in. plates. The s^clphoncLniids is deposited from water lu 
silky, lustrous needles which melt at 249°. 

Lihydroxyxylene [Mea : (0H)3 = 1 : 3 : 2 t 4] is obtained by fusing 
the sulphochloride with potassium hydroxide, and may be purified by 
sublimation ; it is deposited in slender, white needles melting at 14() , 
and is very readily soluble in water, alcohol, ox* ether; an intense 
violet colour is produced with ferric chIoi*ide ; on heating with 
phthalic anhydride and dissolving the pi’oduct in soda, a green fluor- 
escence is observed. Disul^ltauiine^lsophthalio anhydride^ 


^co-c:ch*ch:c-so2 

*™<so.-4=6-oo 


>NH. 


is prepared by heating the disulphonamide with potassium pei*- 
xnanganate solution, and decomposing the resulting potassium salt 
with sulphui'ic acid ; the anhydride ciystallises fi*om alcohol, molts at 
225°, is vei*y sparingly soluble in watei*, and exceedingly bitter to tlie 
taste. 

Mttaxylniedistdpho 7 }ethyliimide^ firom the disulphochloi‘ide and 
ethylamuie, crystallises from water in silky, lustrous needles which 
melt at 135°. 

Bnnmtxyltii^disulphonic acid [Mea ; Br : (HS 03)2 = 1 : 3 : 4 : 2 ; (>] 
is prepared by the action of fuming sulphuric acid on bromo-xylone 
[Ale 3 : Br = 1 ; 3 : 4] ; both the acid and its salts ciystallise with 
great difficulty. The sulphochloride is obtained from ether in long, 
w-bite ci-ystals melting at 160°. The sulphonamide is deposited from , 
water in needles melting at 265°. 

Bromodihydroxyxyleue, obtained by the fusion of the acid with 
potassium hydroxide, forms white crystals, melts at 126°, and gives 
a violet colour w'ith ferric chloride. 

Ohloro-xylttiedisiilphonic acid i*esembles the bromo-derivative in 
properties and constitution. The sulphochloride ciystallisos from 
ether in white needles melting at 155°. Tlw hulphotiarnide is deposited 
from water in silky, lasti*ous needles which melt at 270°. 

Ghiorodikydroxyxylefie is obtained by sublimation in white needles 
which melt at 106°, and give a violet colour with ferric chloi'ido. 

J. B. T. 

ActioiL of Thionyl Chloride on Secondary Aroxoatlc 
Am i n es. By A. Michablis and E. Gouchaux (i/er., 23, 3019— 3u23 ; 
compare Abstr., 1890, 610 ). — Thiunyhuethylainlinei SO(0bH4*NJlMc)2, 
is prepared by adding an ethereal solution of thionyl chlox*idc to a 
mixture of aluminium chloride and methylaniline, dissolved in the 
same medium ; the solution is well cooled and poured into cold water, 
the ether separated, and the aqueous solution filtered and treated 
with excess of soda; the precipitate tlms obtained is boiled with alco- 
hol, and tho alcohol evaporated ; the residue is dissolved in chlorolorm, 
and, on adding light petroleum, it crystallises out in stellate groups 
of colourless needles which melt at 154° and readily assume a blue tint. 
NitrosothionylTnethylamlme, SO(C 8 H 2 *NOMe‘NO) 3 , is obtained by tho 
action of sodium nitrite and hydrochloric acid on the precediug com- 
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pound, and is deposited from alcoliul in colourless needles melting at 
17 ^^ 

Thiomeiliijlav%line^ S(C(,H4NHMe)i, is formed by the reduction of the 
thionyl derivative with sodiaiii in alcoholic solution ; it crystallises 
Irom a mixture of ether and light petroleum in long, yellow, tians- 
parent needles which melt at 60®, and are readily soluble in cldorofoiun, 
ether, or alcohol. NitrobothiomethylanUlne, S(Cf,H4'NMe*]N'0)2, from 
sodium nitrite and thiomethylaniline, crystallises in yellow, lustrous 
plates which melt at ISS'", and are very sparingly soluble in cold 
alcohol. J. B. T. 

New Synthesis of Indigo. By L. Lkdkreb (J. yr, Ghem. 
[2], 42, 383). — 2 grams of phenylglycocine are stirred into 8 — 10 
grams of fused sodium hydroxide, and the fusion maintained until 
the colour becomes pure orange, when the reaction is over. The 
melt is dissolved in much water, when pure indigo-blue is sepa- 
rated. A. Gr. B. 

Synthesis of Indigo and Allied Dyes. By K. Hetjmann 
23, 3043 — 3046). — Phenylglycocine is heated in absence of air with 
2 parts of potassium hydioxide at 260** ; the fused mass becomes 
brownish-orange; it is allowed to cool, dissolved m water, and a 
stream of air drawn through the solution; an immediate precipitation 
of indigo occurs. Care must be taken not to continue the fusion too 
long, or decomposition takes place ; small poitions are therefore with- 
drawn from time to time and dissolved in water, the heating being 
immediately stopped as soon as the formation of indigo is observed. 
Sodium hydroxide may be substituted for potassium hydroxide, but 
the reaction takes place at a much higher temperature. Experiments 
with other dehy dilating agents were unsuccesstul. The reaction may 
be explained by assuming that, by the elimination of water f]*om 

CO 

phenylglycocine, pseudindioxyl, is formed, and 

that this yields indigo on oxidation. J. B. T* 

Desmotropy in Plienols. By J. Hmiizm and S. Zmvii&L{M(mafsh,^ 
11,413 — 420; compax'e Abstr., 1888,822; 1880, 247 and 96G). — On 
heating diresoiriuol (1 mol.) in alcoholic solution with potash 
(8 mols.) and ethyl iodide (8 mols.) in a reflux apparatus for several 
hours, the authors obtained, as the chief product, a viscid, brownish 
oil, insoluble in potash. When shaken with cold alcohol, a portion of 
this substance dissolves, and may be obtained on evaporation of the 
solvent. After seveml recrystallisations from hot alcohol, it is 
obtained in scales melting constantly at 90 — 92®, and is shown by 
analysis to be ethyldiresorclvyl tebrethyl ether ^ 0i2HsEt(0£t)4. On 
heating this compound with hydriodic acid, et}vyldirenoromo\ 
Ci2B5EtraH)4, is formed, but, owing to its instability, it cannot be 
obtained in a pure state. TetracetyletliyldCresorehiol^ Oi2HdBtAc4, is 
readily prepared by heating the product of the action of hydriodic 
acid on ethyldix’esoreinyl tetrethyl ether with acetic anhydride. It 
crystallises from alcohol in needles which melt at 136 — 138°. 
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Tb&t portion of the oil which is insoluble in alcohol consists of 
diresoreinyl ietreihyl piher, CwHtCOEt)*, and crystallises fi-om hot 
alcohol in scales which melt at 112 — 114° (compare Pnkall, Abstr., 
1887, 660—661). 

These results show that in diresorcinol two hydroxyl groups of a 
benzene nucleus occupy, relatively to each other, the meta-position, 
and that ethylation is induced by the mobility of their hydrogen 
atoms, in the same way as the authors have previously shown (Zoc. 
eii.) obtains in the case of other metaphenols. G* T, M. 

Diphenyldietliyleiie Derivatives- By 0. Rebupfat {Oaazeffa^ 
20, 164 — 157). — DiphenyldietkyUne^ CHPhlGH*CHlOHPh, synthe- 
tic^ly prepared by the author (Abstr., 1885, 1137), crystallises^ from 
alcohol in large, colourless, micaceous plates, melts at ]47 — 148®, and 
distils unaltered at 250®. It is sparingly soluble in ether, but readily 
in alcohol and carbon bisulphide. 

TetrabromoJiphenyldiethylene^ prepared by treating an etbcroal 
solution of the hydrocarbon with excess of an ethereal solution of 
bromine, crystallises in white scales which are unaffected by pro- 
longed exposure to air and light ; it blackens and melts at 280®. 

The ^‘hrojiwj-derivative, CHPhBr-CHBr*CHI0HPh, is prepared by 
mixing the theoretical quantities of its constituents in ethereal 
solniion in the cold, and blowing the mixture to remain. It foinis 
tufts of colourless, acicular crystals, and melts at 147 — 148®, decom- 
posing if not quite pure. It combines with some difficulty with two 
atoms of bromine forming the tetrabrominated derivative. 

When a solution of diphenyldiethylene in carbon bisulphide is 
treated with a solution of bromine in the same solvent in the propor- 
tion required for the formation of a tetrabromide, the liquid is 
decolorised after some time, a small quantity of the hydi*ocarbon 
being deposited ; on distillation, the dibromo-denvative passes over 
together with a brominated compound, intermediate in composition 
between the di- and tetra-bromo-derivatives. This substance ciystal- 
lises from carbon bisulphide in long prisms, and melts at 198®, pre- 
viously aoftenmg at 190 . S. B. A. A. 

Synthesis of Benzyloinnamio Acid. By A. Oomaloko (Gazzoffn, 
20, 162 — 164 ). — Bensylcimiamic Acidy CuHuOi. — ^A mixture of sodium 
hydrocinnamate and benzaldehyde in molecular pi’oportion is healed 
with an excess of acetic anhydride for six hours at 160®, and the 
unaltered anhydride and the phenylpropionic acid are then removed 
by treating the product with ether and hot water respectivedy. The 
residue, after being purified by extraction with boiling light petro- 
leum, crystallibes fi'om absolute alcohol in largo, white needles which 
melt at 158®. The most probable constitution for this compound is 
that of a benzylcinnamic acid, CHPh:C(OH 2 Ph)-OOOH. 

S, B. A. A. 

Naphthyl Snlphides. By F. Keafpt and E. Bouroeois {Ber.^ 23, 
8045 — 8049 ; compare Abstr., 1890, 1311). — aa. Dinaphthyl sulphide 
may be prepared from bromonaphthalene and the lead salt of 
a-naphthyl mercaptan in the manner previously described. PhenyU 
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cf.-na'phiTiyl sulphide^ CioHt'SPIi, is obtained in the same way 
by heating: cx-bromonapbthaleue with the lead salt of phenyl mer- 
captan, at 240® for 2 — 3 lionrs ; it ciystallises fi*om alcohol in hard, 
colonrless, lustrous prisms which melt at 41'5®, and boil at 218® under 
a pressure of 14 mm. The yield is over 50 per rent, of the lead salt 
employed ; on oxidation, the con\ spending sulphone is obtained. 

Phenyl~p~unphtJiyl sulphide^ CwH^’SPh, is iormed, together with 
diphenyl sulphide and jS/J-dinaphthyl sulphide, from monobromo- 
benzene and Ihe lead salt of S-naphtbyl mercaptan ; it crystallises 
fi*om alcohol in stellate groups of small, white needles, or in lustrous 
plates, which melt at 51*5 , and boil at 224® under a pressure of 
14 mra. The yield is 25 per cent, of theory, and the coiTesponding 
sulphone is obtained on oxidation. J. B. T. 

Action of Aromatic Bases on Naphtliol Violet. By E. Hirsch 
and h\ Kalckhoff (Ber., 23, 2992 — ^2994). — A new colouring matter 
related to naplithol violet has recently been described hj Witt 
(Abstr., 1890, 1307), who regards it as being formed simply by the 
action of heat on the last-named colouring matter. The authors hud 
also previously observed that, under certain circum stances, prepara- 
tions of naphthol violet have an unusually blue shade. Accoi*ding 
to present ideas, the colouring matter has the constitution 

OioHft^Q^CoHi'lfMe^jHCl, and is formed from nitrosodimethyl- 
aniline and )3-naphthol according to the equation 

OioHsO + OsHxiN.OCl = OisHiftNaOGl + H»0 + 

The hydrogen thus set free reduces another portion of nitrosodi- 
mothylaniline to amidodimethylaniline, and the authors regarded it as 
probable that the blue colouring matter was formed by the further 
action of the latter on naphthol violet, and they, in fact, succeeded in 
thus obtaining a colouring matter identical in every respect with that 
described by Witt. In ijlacc of amidodimcthylaniline, other aromatic 
bases, and even ammonia^ may be employed, well-defined colouring 
matters being thus obtained. The compound fi*om aniline crystallises 
in brown needles which melt at 256® and dissolve in concentrated 
sulphuric acid with a violet coloration. The base from pai*atoluidine 
resembles it very closely, but melts at 250®, whilst that from a-naph- 
thylamine has a yellowish-brown colour in sulphuric acid solution. 
The yield docs not, as a rule, amount to more than 50 per cent. 

The conaiitution of these colouring matters has not yet been ascer- 
tained, but they aare probably formed in a similar manner to the 
qainoneanilides. H. G. G. 

Naphtlioic Acids. By A. G. Ekstrand (7. pr, Chem. [2], 42, 
273 — 304; compare Abstr., 1889, 52, 352). — This paper is largely a 
reprint of what has already appeared. The nitro-^-n»phthoic acids are 
best obtained as follows : — jS-Naphthoic acid is gently warmed with 
nitric acid of sp.gr. 1*42 (two parte) nntil red fumes cease to appear, and 
the product is washed with water, dissolved in 8oda>» and the sodium salt 
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crystallised ; the acids are then liberated from the reciystallised salts 
by hydrochloric acid, dissolved in alcohol, and convei’ted into their 
ethvl salts by dry hydroi>en chloride ; the ethyl salts are separated by 
light pelrolenm, in vhich that of the acid of m. p. 288*' is sparingly 
soluble, the residue from the mother liquor being i*ecrystal listed from 
benzene, and the mixed tables (ethyl salt of acid of m. p. 288®) and 
needles (ethyl salt of acid of m. p. 293®) separated by hand. 

Nitro-yS-naphthoio acid (m. p. 293®, Abstr., 1885, 90r5) dissolves in 
660 parts of alcohol at the ordinary temperature. The haiinm salt 
crystallises with 4 mols. H^O; the calcium salt (with 3^ mols. H^O) 
dissolves in 930 parts of water at the ordinary temperature. When the 
acid is oxidised by potassium permanganate, a non-nitrogen ons acid 
is obtained which crystallises in slender needles and melts at 200 ° ; it 
has not been identified, but its formation is a strong indication 
that the nitro- and carboxyl-groups are not in the same bonzoTie 
nucleus. Nitro-jS-naphthoic acid gives no dinitronaphthalenc when 
treated with nitric acid, whereas nitro-a-naphthoic acid does. When 
amido-)5-naphthoic acid (m. p. 232°, loc. cif.) is heated with bai*ium 
oxide, a-naphthylamine is obtained; thus the constitution of the 


niti-o- acid is [NO 3 : COOH = 1 ' : 2 or 4 ' : 2]. AcetaMido-ft^ 
naphthoic arid crystallises in small tables melting at 291°. 

By the action of chlorine on amido-/J-naphthoic acid (m. p. 232°) 
in hot glacial acetic acid in the presence of iodine, a substance in- 
soluble in water and alcohol is obtained, which crystallises from 
glacial acetic acid in orange needles melting with intumescence at 
235®; the analysis of this substance agrees fairly well with the 
formula OH’CioHjCls'COOH ; if the treatment with chlorine is eon- 
tinned, the product crystallises iu pale-red needles which melt with 
intumescence at 238°. By chlorinating the amido-acid in the cold, and 
treating the product with sulphurous anhydride, a substance contain- 
ing less chlorine is obtained ; it crystallises in brownish tables which 
melt about 234° ; when further chlorinated, it melts at 237° ; its 
fonuula is unceitain, but a calcium salt (with 5 mols. HaO) has beiui 
obtained in yellow needles. Two other chlorine derivatives, tht» one 
crystallising in orange-red tables and melting at 220 ®, and the other 
a brich-red powder melting at 277°, have also been obtained. 

^ Dmitro-/5-naphthoic acid (m. p. 248°, Ahstr., 1884, 1361) dissolves 
in 61 parts of alcohol at the ordinary temperature. The ammonium 
^ith 1 moL H 3 O), sodium (with 4 mols. HaO), hariwa (with 8 mols. 
HaO), and calcium (with 5 mols. H 3 O) salts are described By 
treating this acid with a large excess of hydrogen sulphide in amiutH 
niacal solution, a dark-hi*own, infusible powder is obtained ; it oannot 

^ diimido-^-napbthoic 
(compare Abstr., 1889, 163 ; 1H86, 948 • 1887 
373), From analogy with the dinitro-o-naphthoic acid (m. p.'2(>6®l 
the author ascribes the constitution [(l^'OJi : COOH = 1' • 1 • 2 or 
4' : 4 : 2] to this acid. ’ . , r 


Dmmi^-'fi-naphtJioic add, obtained by reducing the above dinifro- 
acid with ferrous sulphate in ammonia, ciTstallises in ereonish- 
yellow needles which melt at 202 ° and partially sublime ; thfi Sm 
saU and the monohydrochloride, melting above 285°, were obtoiiicd. 
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T^itro-)3-TiapTithoio acid (m. p. 288, Abstr., 1885, 905) diss^dves in 
390 parts of alcohol at tbe ordinary temperature. Tlie ethyl bait 
melts at 121®, not 122''. The amwnninmjtarium (with 8 mols. HjO), 
and calchm (with 4^ mols. II2O) salts are described. Oxidation with 
permanfifanate and treatment of the amido-acid with calcium oxide 
lead to the same conclusion as in the case of the y5-nitro-acid (see 
above). Galdiim amido-Q-nayhthoate crystallises with 4 mols. H^O. 
Acetamido-$-naphthoic acid ci’ystaliises in slender needles which melt 
at 258® ; the diacehjl derivative melts at 181®. Nitrticetnwido-8- 
nwphfJioiG acid forms slender needles melting at 270°. When the 
amido acid is treated with chloiine in glacial acetic acid in presence 
of iodine, a prod net is obtained which crystallises in colourless 
needles and melts with intumescence at 258® ; it would appear from 
its formula, OH'CioHiOU’COOH, to be a dichloride of a dichloroxy-/J- 
naphthoic acid. In another experiment, colourle«5s tables of the 
formula OH‘CioH^Cli*OOOH, and meltinar at 237®, wei*e obtained. 

Dinitro-/3-naphthoic acid (m. p. 226®, Abstr., 1884, 1361) dissolves 
in 57 parts of alcohol at the ordinaay temperature ; the ammowmm 
mlt (with 1 mol. H^O) dissolves in 285 parts, and the calcium salt 
(with 4 mols. H2O) in 1740 parts of water at the ordinary tempei*a- 
ture ; the barium salt (with 6 mols. H2O) is described. 

Niframido-6-nnphfhoio acid is obtained by treating an ammoniacal 
solution of the diniti*o-acid (m. p. 226®) with hydrogen sulphide, 
adding acetic add, digesting the precipitate with hydiwhloiic acid, 
and decomposing the solution thus obtained by ammonia ; it forms 
stellate needles and melts at 235^ ; its hydrochloride forms slender, 
red needles. 

Diamido-fi-naphthoic acid is obtained by reducing the dinitro-acid 
(m. p, 226®) with ferrons sulphate in ammonia ; it melts about 230®, 
but with blackening, and forms small, six-sided crystals. The 
calcium salt (with 4j mols. HjO) and the dihydrochloride are de- 
scribed. 

The ethyl salt of a third nitro-acid remains in tbe mother liquor 
of tbe benzene solution in the preparation of the above nitro-acid 
(see beginning of the abstract). The nitro-^-naphthoic acid corre- 
sponding with this ethyl salt crystallises in stellate needles which 
melt, although not sharply, at 285®; the ethyl salt melts at 75®. 

A. G, B. 

Dry Distillatioix of Terpenylio Acid* By 0. Amthor and G. 
Mullkb (/. Ghem, [2], 42, 385 — 399). — By the diy distillation of 
terpenylic acid, Amthor (Abstr,, 1882, 44) obtained a syru})y acid, 
teracrylic acid, a lactone boiling at 202 —204®, and a lactone, C7HJ2O3, 
boiling at 210—212® ; but Fittig and Kraft (Abstr., 1882, 42) obtained 
no lactone. Tbe authors have, therefore, reinvestigated the subject. 

100 parts of boiling ether dissolve 3*856 parts of tex'ebic acid, and 
the same quantity of cold ether dissolves 1*698 parts ; the following is 
therefore a better method for separating this acid from terpenylio 
acid than that previously adopted (loc. cit) : — The mixed acids are 
heated to 80 — fO®, at which temperature most of the terebic acid 
remains unmelted, and is separate from tbe molten terpenylic acid 
by filtration throng cotton-wool in a hot water funnel ; thotcrp^fiylio 
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acid is then crystallised from hot water, and again heatefl until most 
of it is melted, when warm water is added and tlie solntion filtered 
thi*oogli cotton-wool ; some of the crystals which separate on 
cooling are then dried on a microscope slide, heated to 80 — 90“, and 
examined under the mici*o5cope for any still solid particles of terebic 
acid. The melting and solntion in \'vater are repeated until no more 
terebic acid is detected in the crystals examined in this way. 

Barium diterpenylate crystallises with 2 mols. H3O (Abstr., 1882, 
4S), one of which is lost over snlphuiic acid, and both at a high 
temperature, although not without pai'tial decomposition. 

The investigation of the prodn'*ts of the distillation of torpenylic 
acid was carried out on much the same lines as previously (Abstr., 
1882, 44) ; the acid was not perfectly diy when distilled, still contain- 
ing its water of crystallisation (1 mol.). The products isolated wci*c 
teracrilic acid (b. p. 218”), a .syrupy acid, and a very small quantity of 
other acids; a very little heptalactone (?) (b. p. 210 — 2LT); and 
various neutral oils, soluble and insoluble in water, among which was 
an OKetone, C13H34O2. 

Fittig and Kraft probably overlooked the lactone produced in the 
distillation, having used too little terpenylic acid. 

Heptolacione boils at 218° (Fittig and Kraft, 220° ; Anitbo]*, 
202—204°). A. G. B. 

Methyldipyridyls. By A. Heuskr and C. Stobhr (X jjr. Ghem. 
[2], 42, 429 — 440). — ^Anderson {Annalen^ 106, 344) obtained a sub- 
srance, which he called parapicoline, by the action of sodium on 
(impure) picoline. More recently Ahrens, (Abstr., 1889, 59) obtained 
a base which he called dipicolyl by the same process, but his picoline 
was not free from higher homologuea. The authors have obtained a 
pure product and designate it as cta-dimethyldipyridyl. 

aa-himethyldypijridyl, Ci2H,2N9, is prepared by adding thin strips of 
sodium (10 grams) to a-picoliue (b. p. 128°, 20 grams) in a flask 
and gently warming the mixture, after 7 — 8 days, in a refl^iix appa- 
latns. Water is then added to the reaction mass, an operation 
Inquiring great care as unaltered sodium is liable to x*emain eiioloaed 
in the mass and to cause an explosion, and the separated oil is diHlillod ; 
ammonia and unaltered picoline come off below 160°, ami then pracii- 
ciUly nothing distils until 300°. All that distils above 800° is redistilled, 
when the greater portion comes over at 303—300° ; this portion is 
dissolved in absolute alcohol and converted into hydrochloride by a 
current of dry hydrogen chloride ; thehydx*ocblorideis recrystallia^, 
decomposed by aqueous sodium cax'bouate, and the free base extrected 
with ether. This base crystallises from water in large, lustrous, 
white leaves, with 4 mols. which are lost over sulphuric a(*id ; 
the crystals melt at 37—38% and the anhydrous substance at 84°. It 
dissolves in most solvents ; like other pyridine bases, it is less soluble 
in hot than in cold water, and is separated from its aqueous solution 
by alkalis ; it is specifically heavier than water, and has a c-haract eristic 
odour. Its solutions give a yellow colour with potassium fen*ooyanide, 
and hrowu-red tables gradually separate from the solution. The hydro- 
chUrrids crystallises in colourless leaves, and dissolves easily in water 
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and sparingly in alcoliol ; the pirrate crystallises in sparingly soluble 
yellow tables, and melts with decomposition at 240® ; the stannochhride 
forms prismatic, yellow needles which melt at 179 — 180°; the dno 
salt and the platmochloride are described; the latter is sparingly 
soluble ; the aurochloride forms needles, darkens at 200°, and melts 
at 209 — 210° (compare Ahrens, loc, at.) ; the mercuroohloride crystal- 
lises in serrated leaves which darken at 210° and melt at 220°. 

acid, Csl^^HsMe'OsNHs-OOOH, ob- 
tained by oxidising aa-dimethyldipyridyl with potassium permanga- 
nate, crystallises in pale yellow needles (with 5 mols. H 2 O) ; it is 
freely soluble in hot water and alcohol, and its solutions give a red- 
dish-yellow colour with ferrous sulphate ; the anhydrous acid melts at 
193° giving ofiE carbonic anhydride. 

a~Methyldipyridijl, is formed when the above 

mentioned carboxylic acid is heated with glacial acetic acid in a 
sealed tube at 1 80 — 190° for 2 — 3 hom*s ; the acetic acid is evaporated, 
and the base liberated by sodium carbonate and extracted with ether. 
It is more soluble in water than dimothyldipyridyl, and melts at 94° ; 
it will be treated of in a futui'e communication. A. Q-. B. 

a-Picoline and a-Isobntylenepyridine. By C. Stoehb (/. jpr. 
Ohem, [2], 42, 420 — 428). — a-Picoline was obtained from animal oil 
by treating the hydrochloric acid solution of the fraction 128 — 133° 
with mercuric chloride and rccrystallising the mercurochloride formed. 
It boils at 128°. The platinochloride never contains any water of 
orystallisation, whatever the circumstances under which it is crystal- 
lised (compare Weidel, Abstr., 1880,269; Seyfferth, J, jpr. Ohem, 
[2], 34, 248) ; it crystallises in monoclinio tables, a : 6 : c = 
0*6636 : 1 : 0*9078 ; p = 72° 46' ; it melts with decomposition at 
195% not 178° (Lange, Abstr., 1886, 256; and others), and is more 
soluble in water than /3-picoline platinochloride. Impure a-picoline 
(b. p. 128 — 134°) gives a platinochloride which crystallises with 
1 mol. H 2 O, melts at 195°, and is nearly similar in crystalline form 
[a ; 5 ; r = 0*9758 : 1 : 1’3270 ; )8 = 76° 47'] to the platinochloride 
previously described as that of a-picoline (loc. cit.}. 

a^Isohvitylme^yridine, OaHuN, is obtained by heating a-picoline (8 
grams) with acetone (5 grams) and some zinc chloride in a sealed tube 
at 260 — 260° for 10 hours ; the product is acidified with hydrochloric 
acid, extracted with ether, and, ^ter heating to expel ether, distilled 
with steam ; solid sodium hydroxide is then added and the liberated 
bases distilled, dried by potassium hydroxide, and redistilled. The 
greater part of the distillate, boiling below 140°, is unaltered o-picoline ; 
the rest is twice fractionated, and the poi*tion boiling between 190 — ^210° 
converted into mercurocblorido, from which the isobutylenepyridine is 
liberated by potassium hydroxide. It boils at 200°, is very sparingly 
soluble in water, has a blue fluorescence and peculiar odour; its 
aqueous solution becomes turbid from separation of the base at the 
temperature of the hand, and it is volatile with steam. Its sp. gr. at 
0°/4° is 0*9715. The hijdroehlonde crystallises in prisms mating at 
140—141% and soluble in alcohol and water ; the plaiimohlori^ fonus 
needles or prisms (with 2 mols. H 2 O), and* melts, wheax aaxhydrous, at 
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253 — 164“ with decomposition ; the aurochlortde is unstable, and melts 
at 136 — 137°; ihemercurochlmnde is sparingly soluble, and crystallises 
in long, slender, Instrons needles which melt at 144— -145“; the 
pwrafe forms small, yellow needles, melts at 177“, and is sparingly 
solnble. A. G. B. 

Diethylrntmcarmepyridine. By H. Lochebt (Bull. Soc. Ohhru 
[3], 3, 858 — 861 ). — JDietJiyhmiscarinepyridine bromide 

GsirasBr-CHa-OHCOBt)^, 

is obtained by heating a mixtnre of bromacetal and pyridine, in mole- 
cnlar proportion, at 80® for 10 days ; on cooling, the componnd crystal- 
lises out in deliquescent, nacreous scales which are very solnble in water 
’and in alcohol. With platinum tetrabromide, it forms a red, amorphous 
precipitate, which is almost insoluble in water, completely insoluble 
in alcohol. 

On treating diethyhnnscarinepyridine bromide in aqueous solution 
with moist silver oxide, a colourless, strongly alkaline liquid is obtained, 
which neither crystallises on cojicentration nor forms crystalline 
salts, concentration of the solutions yielding syrupy liquids. JDi- 
ethylmmcarine^yridine^ OH'C 5 NH 5 *OH 3 *CH(OBt) 2 , as thus obtained, 
precipitates the hydroxides of silver and of copper from solutions of 
their salts. 

Further communications on other muscarine derivatives aro pro- 
mised, as also on the synthesis of muscarine itself by means of 
bromacetal and trimethylamine. T. G. W. 

Tribromoquinolines. By A. Clatts and P. HBERiMAmr (/. pr. 
Ohem. [2]. 42, 327 — 346). — The generic similariiy between 3 : 4'- 
dibromoquinoline and the tribromoquinoline described by Claus and 
Welter (Abstr., 1890, 1320), and the fact that the latter can be 
obtained by brominating 4'-bromoquinoline, settles the orientation of 
two of the bromine atoms in this tribromoquinoline. The position of 
the third bromine atom is now settled, for the authors have succeeded 
in obtaining the same tribromoquinoline by heating 1 : S-dibromo- 
quinoline hydrobromide dibromide according to Claus* and Col- 
lischonn’s method (Abstr., 1887, 158) ; this is therefoi'e 1:3:4'- 
trilromoquwoline. This conclusion is suppoited by the fact that 
quinoline-3-sulphonic acid and quinoline-l-sulphonic acid both give 
this tribromoquinoline when they are brominated, for it is known 
that the first bromine atom enters into the 4' -position. It is to bo 
noted that Claus and Kiittner (Abstr., 1887, 278) were not working 
with pure quinoline-l-sulphonic acid when they obtained a trihromo- 
quinoline of melting point 198°, but with a mixture of this and 
quinoline-4-sulphonic acid, which by their method yielded only 
3:4: 4*-tribromoqnmoline ; that the tribromoquinoline obtained by 
Claus and Zuschlag (Abstr., 1890, 267), melting at 185“, is a mixture 
of 1:3: 4'- and 3:4: 4'-tribromoquinolmes ; and that Lubavin’s 
(BeHstein^ 3, 749) tribromoquinoline (m. p. 173—175“) is impure 
1 ; 3 : 4-trihromoquinoline. 
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1:4: 4i-^THhr(moqninoUne is obtained by heating’ the bydrobromide 
dibromide of 1 : 4-dibromoqtiinoline (m. p. 127% Abstr,, 1890, 172), 
and fractionally precipitating tbe acetic acid solution of the residue 
by the method already given. It forms small needles when crystal- 
lised and large needles when sublimed; it melts at 168 — 168'5® 
(uncorr.), and dissolves in most organic solvents. Its salts with the 
stronger mineral acids crystallise well, bat are dissociated by water. 
The platmochloride forms orange-red crystals, which are dissociated 
by water and alcohol. Ho methiodide has been obtained. Two miro- 
derivatives, melting at 197® (uncorr.) and 157® (uncorr.) respectively, 
and soluble and insoluble in alcohol, respectively, have been obtained. 
This tribromoquinoline is also obtained by brominating 4 : l-bromo- 
quinolinesulphonic acid ( Abstr., 1890, 267) ; if too much bromine (above 
2 mols.) is used, a tetrabromoqninoline melting at 198° is also formed, 
and the constitution of this is evidently 1:3:4: 4i -tetrahroTnoqi&imline. 
It is identical with the tetrabromoquinoline obtained by Clans and 
Welter (Abstr., 1890, 1320), and is perhaps the compound (m. p. 
198®) obtained by Glaus and Kiittner, and described by them as a 
tribromoquinoline (see above). 

Glaus and Possdt (Abstr., 1890, 522) studied the action of phos- 
phorus pentabromide on 1 : 4-hydroxyquinolinesulphonic acid at 130®’ 
and 160®, and obtained substances which they described as a bromo- 
quinolinesulphonic bromide and a tribromoquinoline, respectively. 
Closer investigation has now shown that both these substances still 
contain the hydroxyl group, being l-hydroxy-P ; 4-bromoquinoline- 
sulphonic bromide and l-hydroxy-3 : 4 : 4'-tribromoquinoline respec- 
tively, and not the aforesaid compounds. 

l^hydroieif~S : 4 : 4t ~trilyr<yrmqidnoline crystallises in long, brilliant, 
lustrous, colourless needles, and melts at 172 — ^173®, not 168®; its 
basic propei^ties are inappreciable, for it forms no platinochloride 
or methiodide, but yields metallic derivatives with the alkalis and the 
heavy metals. 

When 1-hydroxy-? : 4-bromoquinolinesulphonic acid is treated with 
tin and hydrochloric acid, the hydroxyl CTonp is reduced, and the 
hydroquinoline-4-sulphonic acid, OsHHio'SOsH, described byLeUmann, 
is obtained; it crystallises with 1 mol. HqO, and melts at 315^ 
(uncorr.) ; its potassium salt was obtained. A. G. B. 

2'-QxiinLOlylacetaldehyde. By B, Carltsr and A. Binhorn (Ber., 
23, 2894 — 2897). — 2'-Quinolylacotaldehyde may be prepared by the 
electrolysis of 2'-quinolyl-a-hydroxypropionic acid, or by the action 
of concentrated sulphuric acid. On treating quinolylhydroxypropionio 
acid with a glacial acetic acid solution of bromine, dflhroimqwinolyU 
acetaldehyde is formed, melting at 180®. The phenylhu&rmone crystal- 
lises from alcohol in prisms which melt at 168 — 169®. The oaime 
crystallises in white needles melting at 235 — 237®. By the action of 
phosphorus pentachloride on the aldehyde, 2i'’‘W~dkhloro€thylqmnoUne^ 
G 9 HH 6 -GH 2 *OHG 1 j!, is formed, crystallising from ether or alcohol in 
white needles which melt at 80®. 

%'‘Z*’J)iquvnolijl is prepared from orthamidobenzaldehyde and 
quinolylacetaldehyde ; it crystallises from alcohol in white plates, 

g 2 
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melting at 175*5®, and is identical witli the compound obtained by 
Weidel by the action of sodium on quinoline. 

^ -QuinolylacetiG add is formed by the oxidation of the aldehyde, or 
by fusion with potassium hydroxide; it crystallises from alcohol in 
white needles which melt at 275®, and may be sublimed without 
decomposition. The hydrochloride melts at 243®. The calcium sadt 
forms a white, crystalline powder; the dloer salt decomposes on 
exposure to light, and yields qninaldine on distillation in an atmo- 
sphere of hydrogen ; it is also formed by heating the calcium salt 
mth calcium oxide. 

2'-QuvnolyI^rojpiomG acid, 08]Sr*H6‘OH2*OH2*OOOH, is prepared by 
the reduction of quinolylacrylic acid with sodium amalgam; it 
crystallises from water or alcohol in needles which melt at 115 — 116®. 
The ethyl ^alt crystallises from light petroleum in needles which 
melt at 116®. No other salts could be obtained. 

2'-Qtiinolyldihromopropionic add, CsNHe'OHBr'OHBr'COOH, is 
formed by the action of bromine on quinolylacrylic acid ; it crystal- 
lises from glacial acetic acid in white prisms which melt at 180 — 181®. 
If this compound is dissolved in an alkaline carbonate solution, and 
distilled in a current of steam, 21 -qxiinolylacetylene, OoNHe'OiCH, is 
formed; this is an oily liquid, and yields 2'-quinolylMhromethyle9ie, 
CfiNHa’OBrlOHBr, which is deposited from ether in nodular crystals 
melting at 63 — 64®. By the action of excess of bromine ou this 
compound, a perhromide is obtained, which crystallises in prisms, and 
melte at 195-— 196®. 

2*-Quinolyldihydroxypr(^o7m add, C 9 NH 6 ’CH(OH)*OH(OH)*OOOH, 
is prepared by the oxidation of quinolylacrylic acid with a dilute solu- 
tion of potassium permanganate at low temperatures ; it crystallises 
from water or alcohol in prisms which melt at 113® ; the ethyl salt 
forms prisms melting at 110*5®. J. B. T. 

Nitro- and Chloro-deriyatives of )8-Methyl.a-ozyqtdiiazoline 
(Anhydroacetylorthamidobenzanude). By L. H. Dbhofp ( /. ©/*. 
Ohem, [2], 42, 346 — 360; compare Abstr., 1887, 1043). — JViYro-/8- 
methyl-^oxyquinazoUne is obtained by nitrating /8-methyl-5-oxyqnin- 
azoline with nitric acid (sp. gr. 1*5) at the boiling point, and evapo- 
rating. It crystallises from hot water as a white powder ; it begins 
to darken at 230®, bnt is not further changed till 280® ; when heated 
on plating foil, it explodes feebly; it dissolves in aqueous alcohol 
and alkalis, but not in ether or benzene. Its solution in ammonia 
gives a white silver compound when precipitated with silver nitrate, 
but is not precipitated by the salts of other heavy metab. It crystal- 
lises unchanged from hot strong hydrochloric acid. The methyl 
compound forms small, slender, white needles melting at 165®. 

No monochloTo-derivatiTe has been obtained. 

Teiraehloro-^^fnethyl^B^oxyqtiincusoline is produced by mixing the 
oxyquinazoline (8 grams) with phosphoric chloride (*25 gi-ams), dis- 
solving the mixture in phosphorous chloride (10 grams), and heating 
for 12 hours at 170® ; the excess of the phosphorus chlorides js 
distilled off, and the residue washed with soda solution, and crystal- 
lised from alcohol; the yield is 63 per cent. It crystallises in white 
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needles wLiclx melt at 124! — 125*^, and are insoluble in water, bnt 
soluble in most other solvents. 

When the tetrachloro-derivative is evaporated with alcoholic 
potash, and the residue dissolved in water, filtered, and treated with 
dilute sulphuiuo acid, a precipitate is obtained which crystallises from 
alcohol in yellowish prisms melting at 206 — 207®; the formula of 
this substance is C9H4OI JiT/OH. The ethyl compound, CoH40]3br2'OEt, 
is obtained at the same time, beins: left undissolvcd by the water ; it 
crystallises from alcohol in soft, lustrous, white needles melting at 
75 — 76“. The amule^ CqH4Cl3lT3’lTH3, is obtained by heating the 
tetrachloro-derivative with alcoholic ammonia at 150—160® for 2 — 8 
hours; the reaction mass is washed with water, and heated with 
alcohol and animal charcoal ; the alcoholic solution is then precipi- 
tated with water. The amide crystallises in needles which blacken 
at J.78°, and melt at 183 — 184® ; it dissolves in dilute alcohol and 
benzene, but not in ether, liujht petroleum, or water; its hydro- 
chloride blackens and decomposes about 200". A methylamine 
derivative, CqH401}lSryNHMe, wab obtained by heating the tetrachloro- 
derivative with methylamine at 110"; it forms white, niici*oscopic 
needles (with 1 mol. H2O), which soften at 149®, and melt at 165". 
An auilide, C9H40l3l^3*NHPh, was also obtained ; it crystallises (with 
1 mol. alcohol) in thick, white, rhombic tables. 

A consideration of the above compounds leads to the conclusion 
that tetrachloro-/J-methyl-5-oxyquinazolme contains one atom of 
chlorine situated differently from tlie other three, and as this atom is 
easily replaced, it cannot be in the benzene nucleus; the author, 

therefore, ascribes the formula tetrachloro- 

derivative. The above-described ethyl and amido-corapounds will 
thus be trichloro-]8-methyl-8-ethoxyqumazoline and trichloro-)3- 
methyl-8-amidoquiuazoline, respectively. It is, however, still an open 
(juestion wholher i8-methyl-5-oxyqninazoline is really a hydimy- or 
an oxy-derivative (Abstr., 1887, 1043). When the tetrachloro- 
derivative is reduced with hydriodio acid, )8-methyl-5-oxyquinazolino 
is obtained; ^-methylqninazoline is probably formed, hup oxidises at 
once to the oxy-compound, A. G. B. 

Fapaverolme. By K. BIrauss 11, 350 — 362 ; compare 

Abstr., 1889, 166, 167 ; 1887, 1116). — The hydriodide of this base has 
been prepared by Goldschmiedt by tho action of concenti*ated hydr- 
iodic acid on papaverine, in presence of amorphous phosphorus. 
When a solution of sodium hydrogen carbonate, saturated with 
carbonic anhydride, is added to the hydriodide, tho free base, 
0ieHiqKO4,2H2O, is precipitated as an almost colourless, crystalline 
powder, which, when dried in a vacuum, is perfectly stable, and con- 
tains 2 mols. H2O, which are given up at 100". Heated to 150®, it 
darkens in colour, and, on raising the temperature to 210", becomes 
quite black, without having previously melted. The base dissolves 
leadily iu mineral acids, in oxalic acid, and in alcohol, and is very 
soluble in acetic acid and in glycerol. Dilute potash imms an alco-^ 
hollo solution blue ; strong potash produces a dark-violet coloration* 
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The hydrochloride, CigHisNOi^HCl + H2O, crystallises in white 
needles, soluble in hot water ; the sulphate, (CioHi3N04)2,H2S04 H- 
SJ-HsO, is only riightly soluble in water ; the oxalate, 

(0i6Hx3N04)2,CAO4 + 3 H 2 O, 

crystallises from water in spherical aggregates of needles. 

On distillation with zinodnst in a stream of hydrogen, the author 
expected to obtain a-benzylisoquinoline. Instead of this, dibenzyldi- 
isoquinoline, (Cj6Hi2lI)2, and a-methylisoquinolinewere formed. The 
former is insoluble in dilute hydrochloric acid, dissolves readily in 
ether, light petroleum, acetic acid, and benzene, and when crystallised 
from alcohol, melts constantly at 234 — 236®; the latter is an oil, 
which dissolves in dilute hydrochloric acid, and famishes a platino- 
chloride, (OioH9N)3,H3PtOl6 -f- 1-|H30, which, after recrystallisation 
from water, melts at 229°, and a crystalline picrate which commencos 
to sinter at 198°, and melts at 209 — ^210°. G. T. M. 

Strychnine. By 0. Stoehr (J. pr. Gliem. [2], 42, 399--415). — ■ 
Most of the analyses of strychnine which have been made agree with 
the formnla C2iHjaN^a02. The author has prepared and analysed 
strychnine hydrochloride (with mols. H2O), of which he gives 
c]^stallogra|:hical measurements, and its platinochloride ; also strych- 
nine hyc^bromide (with 1 mol. HsO) and hydnodide (with 1 mol. 
H2O) ; his analyses conErm the above formula for strychnine and the 
generally accepted foimnlsc for these salts. Pure commercial strych- 
nine melted at 266 — ^266° ; by converting this into the hydrochloride, 
reconverting the latter into strychnine, crystallising from alcohol, and 
pulverising the crystals, a light powder was obtained which darkened 
at 260®, and was a dark biownish-yellow liquid at 269°. Claus and 
Glassner give the melting point of strychnine as 284® (Abstr., 1881, 
747); Beckorts as 286® (uncorr., Abstr., 1886, 676); Loebish and 
Schoop as 268® (Monatsh , 6, 868) ; Beckurts as 265“ (AbstL\, 1890, 
1828) ; and Garzarolli-Thumlaokh as 262° (Monatsh,, 10, 1). 

The author has again investigated the distillation of strychnine 
with lime (compare Abstr., 1887, 604, 682 ; 1888, 63), and has again 
found that hydrogen, ethylene, ammonia, ethylamine, scatole, )3-pico- 
line, and, probably, ethylpyridine are produced. As the ^-picolino 
thus obtoed seems to be identical with that obtained from other 
sonrt^B, it may be allowed that all y3-picolines at present known are 
identical, whatever their source (compare Ladenburg, Abstr., 1890, 
1432). * 

To obtain trichlorostrychnine (Abstr., 1887, 604) dry, powdered 
Btryctoine hyd^chlonde is heated with phosphoric chloride 
(4r^ parts) and chloroform in a reflux apparatus on the water-bath 
as long as hydrogen chloride is evolved; water is then added, and the 
cMoroform distilled off; ammonia is added, the liquid extracted with 
ether, and the^ ether residue crystaUised from alcohol containing 
i;^d^hlonc acid. It gives much the same rcaction as strychnine 
with pot^um dichromate and sulphuric acid, and a similar colour 
with nitnc and sulphuric acids. 

When an excess of phosphoric chloride (7—8 parts) is used, a 
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higher chlorinated derivative is obtained; after distilling off the 
chloroform, an insoluble mass is left which is extracted with benzene. 
This derivative crystallises in long, slender, coloniless needles when 
absolute alcohol is added to the hot benzene solution ; its composition 
is in approximate agreement with a pentachlorostrychnine ; it darkens 
and melts at 224" ; it does not give the same reaction as trichloro- 
strychnine with nitric and sulphuric acids. A. G. B. 

Bracme. By L. Bbbdnd and 0. Stoehb (J. pr. Chem., 42, 
416 —420), — ^De Goninck (Abstr., 1882, 739) distilled brucine with 
potash, but obtained no homologues lower than lutidine. 

The gaseous products of the distillation of brucine with slaked lime 
were hydrogen, ammonia, and ethylene. The distillate was at first a 
colourless liquid with a yellow oil suspended in it, but it rapidly 
became brownish-red in air ; it was acidified with hydrochloric acid 
and distilled in steam, whereby a few drops of scatole were obtained, 
but the bulk of the liquid did not distil. The liquid was shaken with 
ether, and then solid potash was added to it until all the oily bases 
had separated; these were then dissolved in ether. The aqueous 
liquid contained ammonia and methylamine, while the bases in the 
ethereal solution were found to be mainly ^-picoline and a lutidine, 
probably )8-ethylpyridine, together with smaller quantities of other 
pyridine bases ; quinoline bases were absent. The /:#-picoline boiled 
at 142 — 14d", and was identical with that obtained from strychnine 
(previous abstract) ; its sp. gr. at 0®/4® was 0*9756 (Zanoni, 0*9771), 

A. G. B. 

Alkaloids of Veratrum album. By 0. Pehkschbn (/. Fharm, 
[6], 22, 266 — 269 ; from FJia/rrn. Zdt Eziss.^ 29, 339). — ^The rhizome 
of the wild plant gives 0*57 to 0’66 per cent, of mixed alkaloids, 
whilst the cultivated rhizome yields only 0 29 per cent. The 
powdered root is macerated with alcohol during six days at the 
ordinary temperature, and this repeated a second and third time, the 
last time with tho addition of acetic acid. The first alcoholic extract 
is faintly acid from the presence of jervio acid. The alcoholic solu- 
tions are united, and tho major portion of the alcohol is removed by 
distillation under reduced pressure ; on the addition of 3 to 4 vols. of 
boiling water, resinous substances are precipitated, which are re- 
moved by filtration. The remainmg resinous and colouring matters 
are removed by agitation with ether. Hydrogen sodinm carbonate is 
then added to alkaline reaction, thou ether, and subsequently chloro- 
form. When the ether and chloroform solutions are evaporated, the 
mixed alkaloids are left, and these on being treated with absolute 
ether, give veratroxdine and a minute amount of jervine in solution, 
whilst the insoluble portion contains jervine and a third alkaloid, 
pseudojervine. VerabrenMm, OsdHssNOs, melts about 149'’, and chars 
about 172". It is optically inactive. At 22*5°, 1 part dissolves in 
13 parts of benzene, 6*9 of chloroform, and 9*09 of absolute ether. It 
dissolves in alcohol in almost all proportions. Yeratroidine yields 
amorphous salts with hydrochloric, hydrobromic, sulphuric, nitric, 
oxalic, and acetic acids. Most of ihe general reagent for alkaloids 
give with this base more or less of a precipitate, according to the 
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state of concentration. A kydrocHoric solution of 1 : 5000 ^ves a 
faint tnrkidity with mercury potassium iodide, and a solution of 
1 : 3500 a turbidity with phosphomolybdic acid. With concentrated 
sulphuric acid, veratroidine gives a yellow liquid wLich passes through 
orange-red to cberry-ied, with a green fluorescence, whilst concen- 
tiated nitric acid produces a transient rose colour which soon passes 
to citron-yellow. Hydrochloric acid (11*0 per cent, is best) gives a 
beautiful rose coloration ; this serves to distinguish veratroidine fi*om 
veratrine. Veratroidine, when heated at 120® with ethyl iodide in a 
sealed tube for 40 hours, yields the com])ound Cs.HsaN 09,2EtI. Tseudo-- 
jervifie, CosHioNOm, forms large, rhombic crystals. The root does not 
contain more than 0*006 per cent. The alkaloid begins to turn yellow 
at 215®, and melts at 259® with blackening. It is opticsdly inactive. 
At 22®, 1 part of this base dissolves in 10*876 parts of light peti*olenni, 
in 372 paits of benzene, 1021 parts of absolnte ether, 4*1 of chloro- 
form, and 184*8 of absolnte alcohol. With phosphomolybdio acid, a 
solution of 1 : 10,000 gives a perceptible tnrbidity ; but with morcniy 
potassium iodide, the dUntion should not exceed 1 : 6000. The pure 
base gives no colour with either hydrochloric, nitric, or sulphuric 
acids, the latter mixed with sugai* or with other reagent. When 
mixed with minute quantities of jervine, it gives the coloriStion 
j*eactions described as characteristic of it by AVright and Lufl". 
Jervine^ 0iJB[3gl3’02, crystallises from a boiling alcoholic solntioii in 
beautiful white needles. It melts at 237*7®, and is slightly Iflpvorotaiy. 
At 2o®, 1 part of the base dissolves in 1658 parts of benzene^ iu 
268 parts of absolute ether, in 60 of chloroform, and 16*8 parts 
of abbolute alcohol. The base is insoluble in light petroleum, 
and very slightly soluble in ethyl acetate, water, and carbon bi- 
sulphide. Beautiful rhombic crystals of the normal hydrochloride, 
with 2 mols. H2O, are obtained by mixing an alcoholic solution of 
the base with an alcoholic solution of hydrogen chloride ; sulphuric 
acid gives an acid salt under the like conditions. Jervine is cha- 
racterised by the violet coloration, passing to blue, which it gives 
with sulphuric acid and sugar ; veratroidine, with this test, gives a 
brown coloration. J, T. 

Bexpyl DerivatiYes of Piperidine^ Tetrahydroquiuoline, and 
!]pyiidiiie. A New Method of Formation of Benzyleneixnides. 
By E. Lellmauk and H. Pekhto (Amml&ii, 259 , 40 — 61). — ParanityO'^ 
hensylj^peridine^ N03'C6H4-CH2*06NHi,>, is obtained when piperidine is 
gradually treated with paranitrobenzyl chloride in well-coolod alco- 
holic solution, the mixture then boiled for about an hour, and the 
hydrochloride thus produced decomposed with water. It crystallises 
from light petroleum in large, amber-coloured plates, melts at 34®, and 
is very readily soluble iu mineral acids and most organic solvents, but 
only sparingly in water. The hydrochlw'ide, 0i2H,6N202,HGl, crystal, 
lises from hot dcohol in light-brown prisms, melts at 236®, and is 
readily soluble iu water, but insoluble in ether, benzene, and light 
petroleum. The jplaimochhride, (0i3Hi6Ns02)3,H2Pt01e, is a yellow, 
ajDQtoTphous, unstable compound. 

is formed when the preceding 
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compound is reduced witli tin and liydrocliloric acid ; the product is 
distnied with steam and recrystallised from hot light petroleum, from 
which it separates in colourless needles melting at 87^*. Ifc is readily 
soluble in most ordina^ solvents except water. The Tiydrocliloride, 
Ci2Hi8N’a,2HCl, crystallises in yellow needles and is very readily 
soluble in water. 

JDimethylaniHTieazohenzy^^eridine^ N'Me2'C6H4*N2’C6H4*OH2'C6KHio> 
is produced when a solution of paramidobenzylpiperidine in well- 
cooled concentrated hydrochloric acid is treated first wdth sodium 
nitrite, and then with dimethylaniline. In crystallises from alcohol in 
golden needles, melts at 109°, and dissolves in dilute acids, yielding a 
dark-violet solution, the colour of which changes to yellow on the 
addition of water; it is readily soluble in the ordinary organic 
solvents, but only sparingly soluble in water. The hydrochloride 
crystallises £rom alcohol in small, bluish-black needles, and its 
aqueous solution imparts to silk and wool a yellow coloi’ution. 

Pai'amidochloroheyizylpiperidine^ N’Hi'OoH3Cl*CH2*C3NHio, is ob- 
tained, mixed, however, with pai'amidobenzylpipeiidine, when the 
brown light petroleum mother liquors obtained in the purification of 
the last-named compound are evaporated ; it can be pmified by con- 
verting it into the hydrochloride. It crystallises from light petr- 
oleum in colourless needles melting at 76 — 76*5°. The liydrocMoridef 
Ci2HnCl!N'2j2HCl, forms yellow, well-defined, transparent ciystals. 

OrthmiitrobenzyljpipMridine, Ci2HiaN‘202, prepai*ed as described m the 
case of the corresponding para-compound, is a thick, yellow oil 
having an odour recalling that of piperidine; it is soluble iu 
mineral acids and most ordinary oi*ganic solvents. The hydrochloride, 
Ci 2 Hi 6N202,HC1, separates from hot alcohol in well-defined, yoUowish- 
green, transparent ciystals, sinters together at 124”, and melts com- 
pletely at 209°. The platinochloride, (Ci2HicN202)2,H2PtOl6, is a 
yellow, amorphous compound. 

Orthamidobenzyl^i}teridine, Ci2Hx8lSr2, crystallises from hot light 
peti'oleum in almost colourless, ihombic plates, melts at 82*5°, and is 
readily soluble in miuox*al acids, alcohol, benzene, <fco., but more 
sparingly iu water. 

Melanifroh&nsylpiperidiiie, 0i2HiBlf8O2, is an oil, and resembles the 
isomorides described above in its behaviour with solvents. The 
hydrochloride separates fL*om alcohol in yellow, rhombic ciystals.. 
The jy^atinochloride, (0j2Hi8N2O2)3, H2PtClG, is yellow and amorphous. 

Metmnidobe^isylpiperidine, CwHihNg, ciystallises from light petr- 
oleum in colourless needles, and melts at 112°. 

Paranitrohemylfelrahydrogtdnolwet N02*CpJB[i'CH2’CaNHio, can be 
obtained by beating pai’anitrohonzyl chloride (1 mol.) with totra- 
hydroquinoline (2 mols.) for 1 to 2 hours in alcoholic solution, and 
decomposing the salt thus produced, with water ; it crystallises from 
hot alcohol or ether in long, bright-red prisms melting at 102®. The 
jilativocJiloride, (0i6Hi8]Sr20^2,H2PtCl6, is a sparingly soluble, yellowish- 
red compound. The con*csponding ortho-compound crystallises in 
brownish-red plates, melts at 111®, and forms a yellow, amorphous 
flaimochltyride. The meta-6flwe crystallises from alcohol in short, red 
prisms, melts at 99°, and is only moderately easily soluble in ether, 
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cold alcoliol, chloroform, and dilute acids. The three nitrohenzyl- 
tetrahydroqiimolin.es are only feeble bases, and their hydrochlorides 
are decomposed by water ; they give Kbnig’s reaction for tetrahydro- 
qninoline with oxidising agents, and on reduction they yielci the 
corresponding amido-compounds, of which the meta-derivative, 
ITBa-CbHi-OHa^lS’GoHio, is crystalline, and melts at 82®. 

Taramitrohenzyl/pyHdme cTdoride^ 3^O2’0eH4*0H2'O5l^H601, is formed 
when paranitrobenzyl chloride is warmed with excess of pyridine. It 
crystallises from alcohol in yellow prisms, sinters together at about 
90°, melts at about 103®, and is readily soluble in water, alcohol, ben- 
zene, and mineral acids, but only very sparingly in ether and light 
petroleum. The platinochloride, (0i2HiiN’20201)2,Pt0l4, crystallises 
from dilute hydrochloric acid in golden plates, and melts at 220 — ^223® 
with decomposition. 

FaramidohenzylpyHdine chloride hydrochloride^ Ci2Hi3!N’201,H01, is 
obtained in yellow crystals when the nitro-compound is reduced v^ith 
tin and hydrochloric acid. It melts at 183 — 185®, decomposes at 
200 — 202®, and is only sparingly soluble in alcohol. When treated 
with alkalis, it yields a yellowish, resinous compound which does not 
melt below 280 , and when heated at 210 — 220° it is decomposed into 
the hydrochlorides of pyridine and parabenzyleneimide. Tlheplatim^ 
chloride^ (OKHisN^sCO^APtCh, is c^stalline. 

Orthmitrohenzyljpyridwis chloridey Ui2HiiN'20203, prepared by heating 
pyridine with oithonitrobenzyl chloride, crystallises from alcohol and 
ether in yellowish prisms, melts at about 76®, and gradually decom- 
poses at a higher temperature ; it resembles the corresponding para- 
compound in its behaviour with solvents. The phlinochloridey 
(Oj2lIu]N'2O2Cl)2,Pt0l4, crystallises in yellow sc^es. 

Ortluimidohenzylpjridir^ chloride hydrochloride^ Ci3Hi3lT201,H01, is a 
colourless, semi-crystalline powder, which melts at about 169° and 
decomposes at a higher temperature, yielding orthobenzyleneimide ; 
the last-named compound is a reddish-brown powder which does not 
melt below 290°. 


Melanitrohenzylpyridine chloride^ C12HUN2O2OI, crystallises from 
alcoholic ether in yellow needles, sinters together at 60°, and melts 
completely at 100°. The plalinochhride^ (Ci2HnN'20201)2,PtCl4, 
crystallises in small, yellow needles. Metamidohensylpyridim chloride 
hydrochloride^ Ci2Hi^201,H01, is a colourless powder which melts at 
about 220° with decomposition. 


Melahenzyleneimide^ 




is obtained, together with pyr- 


idine hydrochloride, when the preceding compound is heated at 
230® ^ it is a yellow, amorphous powder melting at 120 — 145°, The 
platinocMoride has the composition (GtH7N)2,H[2PtGl6. Molecular 
weight determinations by Raonlt’s method gave results which showed 
that parabenzyleneimide is pi-obably a polymeride of a compound of 
the molecular formula G7H7K p’. g, K, 


mpopidine. By A. Einhorf (Per., 23, 2889— 2894).— By the 
aciuon of aqueous hypochlorous acid on tropidine, two compounds 
are formed, and may he separated by recrystallii^tion from dilute 
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-alcoliol ; the one is deposited in long, Instrons prisms whicli melt at 
ISS** ; the second is more soluble, separates in white, nodular crystals 
melting at 108 — 109®, and has the formula OsHisNaHOOL 

On heating tropidine with a glacial acetic acid solution of hydro- 
bromic acid in a sealed tube at 100®, the salts of two isomeric 
bydrobroruotropidine hydrobromides are formed, and may be sepa- 
rated by crystsdlisation from alcohol ; the more insoluble is termed 
the a-compound, and the second the jS-compound. o^-JSydrohromo- 
tropidine 'hydrohromide, OsHuNBrjHBr, is obtained as the chief pro- 
duct if the heating is continued for 70 hours ; it is very soluble in 
water, and crystallises in transparent prisms which melt at 219 — 220®. 
The free hose la liberated by the action of aqueous soda. pSydro- 
hromotropidine hydrohromide^ 08 Hi 4 SrBr,HBr + H 2 O, is formed if the 
reaction is allowed to proceed for only 24 hours ; it crystallises from 
alcohol in lustrous, prismatic needles melting at 113 — 114® ; on 
heating to 105®, the anhydmus compound is obtained, which differs, 
however, from the a-derivative. The free hose is formed by the 
action of alkalis ; on treating it first with anhydrous sodium acetate 
and then with aqueous soda, a small quantity of a base is obtained 
which yields a platinochloride melling at 200® ; tropine platinochloride 
melts at the same temperature. The author suggests that the com- 
pound prepared by Ladenburg (compare Abstr., 1890, 1167), by the 
action of hydrobromic acid on tropidine at low temperatures, is really 
identical with ^-h}drobromotropidine. 

Tropidine dihrondde, OsHulTBrs, is prepared by treating a glacial 
acetic acid solution of tropidine with excess of bromine dissolved in 
the same medium ; the oil which separates is washed with sulphurous 
acid ; on the addition of potassium carbonate, the dibromide sepa- 
i^ates. On adding water to the alcoholic solution, it crystallises out in 
small, lustrous plates which melt at 66 — 67*6° with previous softening. 
On boiling the dibromide with dilute sodium hydroxide solution, a pene- 
trating, aromatic odour is imoduced which greatly resembles that of 
dihydrobenzaldehyde (compare this vol., p. 67). J. B. T. 

Aconitine. By A. Luns® (Ghent, Oenbr,^ 1890, ii, 148 — 149 ; from 
Apoth. Zeit.^ 5, 321). — From the tubers of the Japanese plant Kusa- 
uzu, the author has extracted, by means of Duquesnel’s method, 
an alkaloid of the formula O 83 H 44 NO 12 , which he considers to be iden- 
tical with the alkaloid obtained from Aoomtum napellus, Wright’s 
foimula for aconitine is CajH^jNOia, whilst that of Jurgens is 

Aconitine forms radially fibrous groups of crystals of the rhombic 
system. The crystals measured by the author had the following 
faces : — Obtained from the cold saturated solution, oof’oo, ooP, OP ; 
irom the hot saturated solution, ooP, ooPoo, OP, i'oo, P. A-t 110”, 
it is partially decomposed; it melts at 183—184®; [a]j» —84*46. 
The taste is not bitter, but prickly and burning. The most delicate 
reagents for aconitine are hydrogen iodide and potassium mercury 
iodide. The hydriodide, even when present in very small quantity 
(0*02 milligram), appeal's oiyatalline under the microscope, rseudo- 
aconitino could not be detected. The author finds that aconitine has 
the same physiological properties as are ascribed to it by Lewins, 
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acting on the extremities of certain nerves. It does not appear 
itself to undergo any change, nor does it in any -way decompose the 
blood corpuscles. 

From the tnhers of Langaard’s variety, “ ShirakavranzxLware ” of 
Aconitum sinense^ the author obtained 0'02 per cent, of a crystallino 
alkaloid and two amorphous bases. He considers the alkaloid to bo 
identical with aconitine from Acoiiiitm, naj^allus ; it melts at 180*9®. 
Psendoaconitine could not be detected. J. W. L. 


Hydrastine. By M. Feeund and M. Heim (B&r., 23, 2897— 
2910). — ^It has previously been shown (Abstr., 1890, 532) that alkyl- 
hydrastines are formed by the action of alkalis on the additive com- 
pounds of hydrastine and alkyl haloids ; aqneons ammonia reacts in a 
similai- manner in the cold, bnt on boiling an alcoholic solution of 
hydrastine methiodide with concentrated aqneons ammonia, a com- 
ponnd is obtained crystallising from alcohol in white, strongly 
refractive, rhombic plates w’-hich melt at 180®, are almost insolnblc iu 
water, and dissolve sparingly in ether, carbon bisnlphide, or benzene. 
The snbstanee is a powerful base, and decomposes ammonium salts ; 
it has the formula 022028^^06, and the author proposes to term it 
methylhpdrastamidd. It may also be obtained by the action of 
ammonia on methylhydrastine. The salts of the amide are somewhat 
difficult to prepare, as they readily part with the elements of water. 
The picrate crystallises from alcohol in small, yellow needles. The 
hydrochloride, 0220280206,001 2H2O, is deposited in white needles 

which melt at 11(5 — 118“. 


Methylhydrastimide, O22H8102O5, is prepared by the action of dilute 
acids, or of concentrated potassium hydroxide solution, on the amide j 
it crystallises from alcohol in slender, light-yellow needles which 
melt at 192®, and are insoluble in water. The JiydrocJuoride, 
0220240^08,001, crystallises from absolute alcohol in slightly yellow 
needles which melt at 227® ; a hydi-ated salt melting at 110—120® 
may also be obtained. The platinochloride crystallises from hydro- 
chloric acid in brown rhonabohedra melting at 205® with decomposi- 
tion. The sulphate is deposited from alcohol in yellow ciystals which 
melt at 218 . The nitrate, 0220340208,0003 -h H3O, crystallises in 
slender needles which decompose at about 230®. 

Hemipinimide, O6H3(Ohre)2*^Q0^NH, is formed by tlio oxida- 
tion of methylbydrastamide with dilute nitric acid. 

Ethylhydrastmiide, O23H2802O6, is prepared by the action of 
ammonia on hydrastine ethiodide, and is more readily soluble iti 
alwhol thm the noethyl derivative; it crystallises in rhombic idatcs 
which molt at 140®. ^ 


Ethylhydrastmide, 0^30210805, is obtained on treating tho amide 
wrih dilute acids ; it crystallises from alcohol in rhombohedra which 
melt at loO — ^151'^. 

M^hylk^mstimide methjo^^^^ 0230241^205, Mel + IfHaO, is formed 
methyl iodide on methylbydrastamide or methyl- 
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The action of amines on the additive compounds of hydrastine and 
alkyl haloids is sti'ictly analosfous to that of ammonia iteelf. Methyl- 
hyilra^tomethylandde, C23H28N2O6, is pi^epared by heating hydrastine 
inethiodide with an alcoholic solution of methylamine in a scaled 
tube at 100^ ; it crystallises from alcohol in white rhombohedra 
melting at 182®, and is not acted on by concentrated aqueous potash. 
The hydrochloride crystallises from alcohol in white needles which 
melt at 193®. Hemipinomethylimide is formed by the oxidation oE the 
base with dilute nitric acid. Methylhydrastethylamide, O84H30N2O6, is 
obtained by digesting hydrastine methiodide with an alcoholic solu- 
tion of ethylamine for several days; it forms white cry&tals which 
melt at 162°, and yields hemipinethylimide on oxidation. MethyU 
hydrastisoamylamide, is deposited from alcohol in long, 

slender crystals which melt at 171°. On heating this compound with 
a large excess of dilute hydrochloric acid, methylhydra^isoamyUmide is 
formed as an oily liquid; the platinochloride is a yellow, crystal- 
line powder, Methylhydrastallylamide, 025H3oN’20b, crystallises from 
alcohol, and melts at 158\ By the action of dilute hydrochloric add, 
the correbponding imide is obtained as a viscid liquid which yields a 
crystalline platinochloride. In the authors’ opinion, the above results 
all tend to confirm the second of the formulsB proposed for methyl- 
liydrastine (loc. cit) ; the action of ammonia on methylbydrastine is 
therefore represented as being strictly analogous to its action on 
bonzylidenephthalide ; methylhydrastamide and methylhydrastimide 
would consequently be represented by the f ormulm 

NMe2-OHa-OHa-OoH2(020HO-CH^-CO-OeH2(OMe)800*NH2 
[OHazH*: 0H2 = 1 :4 : 6 : 6; (OMe)* : COINH* : CO = 1 ; 2 ; 3:4] 
OO’iNH 

smd OA(OMe),< i:cH-0,H,(O,CH8)*0H,-0Ja,-NMei 

tively. J, B. T. 

Hydrastiue. By ,M Freund and A. Philips (Per., 23, 2910 — 
2917 ; compare preceding abstract). — SydrasHm allyl iodide^ 

02xH2xN0a,03H5T, 

is prepared by treating an alcoholic solution of hydrastine with 
excess of allyl iodide ; it crystallises from water or dilute alcohol in 
small, white needles which melt at 193°. By the action of potassium 
hydroxide (1 mol.) on this compound, allyUiydrastine, OiiHgsNrOfi, is 
formed, crystallising from alcohol and ether in deep-yellow needles 
which melt at 116°. Allylhydrasteine, CaHa-iNOT + l^H^O, is pre- 
pared by boiling allylhydrastine with concentrated aqueous potash, 
and is deposited fi*om water in white crystals which melt at 136°. 
Allylhydrastamide, 0MB[28l^a06, is formed by the prolonged action of 
aqueous ammonia on an alcoholic solution of hydrastine allyl iodide ; 
it may be recrystallised from dilute alcohol, and melts at 156®. 
Allylhydrasi imide, 024,1126^206, is prepared by the action of dilute 
acids, or of concentrated aqueous potsbsh, on the amide ; it is d^osited 
from dilute alcohol in pale-yelk)w crystals which melt at 139 . The 



94 


ABSTRACTS OP OHBBIIOAL PAPERS. 


hydrochloride is obtained from alcohol in pale-yellow ci^sials melting" 
at 211". The sulphate crystallises from dilute alcohol in small, deep- 
yellow, slender needles which melt at 235^. A.lhflhydff'fisfvmide allyl 
iodide, C 27 H,iK 20 aI, is formed by the action of allyl iodide on allyl- 
hydrastamide or allylhydrastimide ; it crystallises from dilate alcohol, 
and melts at 207". On boiling this compound with concentrated 
aqueous potash, diallylamine is eliminated, and a substance of the 
formula OooHnNOg is formed, to which it is proposed to apply the 
term hydroAtoplitlialimidine ; it is deposited in deep-yellow crystals 
which melt at 226®, and is strictly analogous to the compounds 
previouslv described (Zoc. dL), Bihromohydra^ophthalimidine, 
CaoHw^^OsBrg, is prepared by treating the preceding compound with 
biumine (2 mols.) ; and on the addition of light petroleum to its 
benzene solution, it crystallises in pale-yellow plates melting at 158". 

The constitution of the above compounds corresponds with that of 
the derivatives previously described (Zoc. cit), J. B. T. 

Hydrobromanhydroecgonme. By A. Bichepgkdn and A. 
Bdtbobn (Ber., 23, 2888). — Anhydroeogonine hydrochloride is heated 
at 100® for 6 — 7 days with five parts of a solution of hydrogen brom- 
ide in glacial acetic acid, baturated at 0°. The product is allowed to 
crystallise, and the crystals treated with hot water; on cooling, 
JiydrohroHianhydroecgonine hydrohromide, CgHuNOsBrjIIBr, is depo- 
sited in strongly refractive prisms which melt at 250® with decom- 
position, and are very sparingly soluble in water, alcohol, or glacial 
acetic acid. J. B. T. 

Alkalcnds of the Areca Nut. By E. Jahns {Ber. 23, 2972 — 
2978). — ^The author has previously described the preparation of the 
two alkaloids, areeoline, CsHwE O 2 . and arecaifie, 07HiiN02, from the 
areca nut (Abstr., 1889, 420), and mentioned also a third substance, 
obtained in small quantity, the nature of which could not then be 
ascertained. Further investigation has shown that this compound is 
choline, which was identified by its platinochloride. The latter 
crystallises from water in orange-red, anhydrous, mouosyin metric 
plates, and not as stated by Hundeshagen (7. pr, Chem, [2], 28, 246), 
in rhombic crystals. The statement of the latter, that the platino- 
chloride crystallises from dilute alcohol in anhydrous, yellow octa- 
hedra is also partially incorrect, as the crystals thus obtained contain 
1 mol. HoO. The aiihydrous compound melts with evolution of gas 
at 225®. Choline aurochloride melts at 244 — 245°. 

When areeoline is heated in a sealed tube with hydrochloric acid, 
or boiled with hydriodic acid, potash, or baryta-water, a methyl group 
is eliininated, and a new compound having the composition OtHuNOj 
obtained. This is isomeric with arecaine, and may therefoi *0 be 
termed arecaidine. It is most readily prepared by means of baryta- 
water or hydriodic acid, and crystallises from 60 — 70 per cent alcohol 
in colourless, foar- or six-sided plates which contain 1 mol. H^O. It 
Ic^es the latter at 100°, and then melts with evolution of gas at 
222 — ^223®, and carbonises on further heating. It is readily soluble 
in water and dilute alcohol, almost insoluble in absolute alcohol, 
ether, chloroform, and benzene. Its solution is coloured red by a 
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trace of ferric cUoride, and, like arecaine, ■wWcli it closely resembles 
in other respects, it is not poisonons. 

Its platinocTiloride, (07Hiil!Sr02)2,H3PtCl6, crystallises in yellow 
octohedra which melt at 208 — 209° with evolution of gas, and the* 
mvrochloride, C7HuNrO2,HAu0l4, forms four-sided prisms which melt 
at 197—198°. 

If finely divided arecaidine be suspended in methyl alcohol, and 
the latter saturated with hydrogen chloride, arecoline is re-formed. 
If ethyl alcohol be substituted for methyl alcohol, arecaidme ethifL 
ether ^ or homarecoUne^ CqHisNTO®, is obt^ed; this is a colourless, 
strongly alkaline liquid, miscible with water, alcohol, and ether, 
distils without decomposition, is volatile with steam, and has 
poisonous properties very similar to those of arecoline. Its %dro- 
chhride crystallises in very hygroscopic needles which deliquesce 
in the air. The other salts are also deliquescent, and cannot be 
obtained in crystals. The picrate is an amorphous resinous mass, and 
the awrocliloride an oily liquid, sparingly soluble in cold, readily in 
hot water. The plattrocliloride forms an orange-red, amorphous mass 
which has the composition (C9Hi6NOi)2,H2PtCl6, and commences to 
decompose at 100°. 

The above reactions show that arecaidine is a monobasic acid, and 
that both oxygen atoms are present as carboxyl. This is confirmed 
by the fact that no acetyl deiivatives of arecaidine can be obtained, 
which should be readily formed if the oxygen were present as 
hydroxyl. The formula for arecoline may therefore be partially 
resolved into OBllioN’’COOMe. Experiments to determine the com- 
position of the group OeHjoN are now in progress. H. G. 0. 

Action, of SnlphnroTis Anhydride on Flour. By — Ballanu 
(7. Fha/rm. [5], 22, 241 — 244). — The gluten of flour which has been 
acted on by sulphurous anhydnde loses its cohesion, so that, in place 
of 28—30 per cent., not more than 6 or 7 per cent, can be obtained by 
the ordinary process of washing, the remainder passing away with the 
wash water. The gluten is simply modified, not destroyed, as the 
floui* retains its nutritive properties. Sulphuric and sulphui’ous acids, 
and alkaline sulphides, all aflect gluten in this way, whilst certain 
compounds, such as sodium chloride, alum, and copper sulphate, 
favour tho aggregation of gluten. Perfectly sound and good bread 
can be made from the sulphurised flour by mixing with fresh flour 
and increasing the proportion of salt and yeast. Biscuit made from 
the defective flour is quite good. J. T. 

Formation of Carbamide from Albumin. By B. Drech&el 
(Per., 23, 3096 — 3102). — ^The author has previously shown that a 
mixture of several bases is obtained by boiling casein with con- 
centrated hydrochloric acid and stannous chloride; the nitrate of 
one of these bases forms with silver nitrate an additive compound of 
* the formula 0eHiJSrjOs,H]SrO3,AgN'O3, as the salt probably contains a 
molecule of water of crystallisation; the base, which the author 
terms lysaUne or Jy6aU7iim, is homologous with creatinine or with 
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creatine, and, lite the latter, it yields carbamide on boiling with 
baryta- water. The author points ont the physiological importance of 
his obserrations. which prove, for the first time, that carbamide may 
be obtained from albumin by simple hydrolytic processes. 

J. B. T. 


Physiological Chemistry. 


Influence of Bile on Pancreatic Digestion. By S. Ma.rtir 
and D. TTillum-s (Proc, Boy, Soc.^ 48, 160 — 165). — In a previoas 
communication (Ahstr., 1888, 618), it has been pointed out that in 
the pig the presence of bile or bile salts hastens the action of the 
pancreatic juice on starch. The same holds good for these secretions 
in oxen and in the human subject. luvestigatious made with certain 
constituents of the bile and related substances gave the following 
results: — Sodium taurocholate hastens the pancreatic digestion of 
starch ; glycocholic acid arrests it ; sodium glycocholate aote like the 
taurocholate ; glycocine has no effect ; lencine and tyrosine both 
hinder the digestion to a slight extent; sodium carbonate, when 
present in the pix)portioD of 0'25 per cent, and over, retards the 
^gestion of starch by pancreatic extiact; but this retardation can 
be, to a certain extent, neutralised by the addition of bile salts. 

In another series of experiments, it was found that the power of 
bile to hasten pancreatic digestion is not limited to amylolytic diges- 
tion, but that it is equally, if not more, marked in its inHuence on 
proteolytic digestion. This property is due to the bile salts present ; 
the action of the sodium glycocholate was found, however, to be less 
•effective than the bile salts as a whole. W. B. H. 


Action of Nicotine on the Heart and Blood-vessels, By E. 
Colas {Compt. rend, Soc. Biol. []9j, 11, 31 — 33). — ^Experiments wore 
made on dogs in which small doses of nicotine, dissolved in water, 
were injected into the femoral vein. Blood pressure was taken from 
the carotid artery. At first the pressure falls and the heart boats 
irregularly; the pressure returns to the normal level, then rises above 
it ; the liernii heats are very small and very mpid; it gradually slows, 
however, till the normal is re-established. This action is conaiderod 
to be due to the action of the drug on the inti*acardiao neiwo centres; 
the acceleration is, however, probably due to its action on the cai‘diac 
muscle. It was also noted that a rise of venous pressure occurs 
simultaneously with that iu the arterial system. The rise of pressure 
as probably due to the increased tonicity of the heart, as the drug 
stimulates the vaso-dilatator nerves, producing increased redness of 
the organs. W D H 


^ Saint-Loot (Oa 
n» 116 — 117).— ‘The greea pigment of the 


it. rend. See. 
AVer of this 
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marine mollnsc can be extracted from tbe organ by alcohol. The 
extract has an intense green colonr, and shows spectroscopically the 
bands of chlorophyll. After saponification with lime, ether or 
chloroform dissolves out a yellow pigment, the residue being green. 
The origin of the pigment is believed to be the food (Algse) of the 
animal. The pigment is absent in young Aplysi® which had never 
fed, and gradually diminishes in those allowed to die of starvation. 

W. D. H. 

Liquids from Hydatid Cysts. By Roesbb (J. Fharm, [5], 22, 
244 — 249). — The contents of a cyst, examined in 1888, measured 
about 1100 c.c. The liquid was slightly opaline, faintly alkaline, and 
had a sp. gr. of 1*0075. The solid residue of 14*7 grams per litre, 
on calcination, yielded 9*30 grams of ash which contained — sodium 
chloride, 6 95 gi*ams; sodium phosphate, carbonate, sulphate, 0*71 
gram ; calcium phosphate, sulphate, and carbonate, 1*26 grams ; iron, 
magnesia, and loss, 0*38 gram. The organic matter, corresponding with 
5*40 grams per litre, consisted of — ^albumin, precipitated by heat and 
acetic acid, 1*060 gram ; glucose, 0*585 ; fatty matter, soluble in ether, 
0*260; urea, 0*500; colouring matter of bile, peptone, extractives, 
2*995 grams. The nature of these extractive substances has not 
been clearly determined, although the liquids of cysts have been 
frequently investigated. JN'umerous authors are quoted to show that 
the composition of the liquids is extremely variable. J. T. 

Lanolin and the Detection of Gholesterin Fats in Man. By 
0. Libbrbioh (Ghem. Oentr., 1890, ii, 149 — 150 ; from Arch. Physiol.^ 
1890, 363 — 365). — In studying the question of the presence of 
cholesteiin and similar fats in the animal epidermis, the author has 
applied Liebermann’a cholestol reaction with acetic anhydride and 
concentrated sulphuric acid, and also the property which oholesferiu 
fats have of emulsifying with water to the extent of 200 per cent. 
In this way, cholesterin fats were found on human skin and hair, the 
feathers and beaks of birds, and the hoofs of horses. 

In addition to the Liebermann’s test already mentioned, the author 
has used a modification in which chloi*oform is used, and which is a 
much more delicate test. 

Further, a separation of the cholesterin fats has been effected by 
the author, by treating them with hot ethyl acetoacetate or ethyl 
ethylacetoacetate, which dissolve cholesterin much more freely than 
lanolin. Lanolin was found in human vemix caseosa. 

J. W. L. 

Composition of the Milk of Cows during Early and Late 
Periods of Lactation. By M. Ktjhn {Bied. Centr., 19, 622—628; 
from MUchsseif., 18, 922 — 926). — ^Experiments were made with cows 
in early and late periods of lactation, in order to determine the 
difference in the amount and quality of the milk with cows of the 
same kind, and of about the same weight, under the same conditions 
as to feeding. The results show that considerably more milk is pro- 
duced in early than in late periods, hut that the milk of the latter 
contains rather more dry matter, fat and protein, than that of the 
former. The amount of ash and lactic acid is about the same in both 

VOL. LX. h 
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cases. In the late period, the amoimt of dry substance, milk-sugar, 
and fat, varies more than in the early period, when the reverse was 
observed, but in less degree, regarding the other* constitaents. 

N. H. J* 

Elephant’s Milk. By 0. A. Doeemijs {Ghem. Gentr,, 1890, ii, 
209; from Meierei. Tulning, Milchztg,^ 1890, 227). — The following 
analyses have been made : — 


1 

1 

April 5th, 
morning. 

April 9th, 
midday. 

April lOch, 
morning. 

Water 

67*567 

69-286 

66-697 

Total solids 

32 -433 

30*713 

33 303 

Fat 

17-646 

19*095 

22*080 

Solids not fat ... 

14-887 

11*619 

11*233 

Casein 

14-236* 

3*694 

2*212 

Sugar 

14-236 

7*267 

7*392 

Mmend matter 

0-661 

0*658 

0*629 


The milk has a pleasant taste and smell, and resembles that of the 
cow ; no unpleasant odour is produced on wai*ming it. 

J. *W. L. 

The Passage of Naphthol into the Urine, By E. Desesqxjelle 
(GompL rend. lioc. Biol. [9], 11, 101 — ^104). — Naphthol is sometimes 
employed as an inunction in cases of psoriasis. After its use it can 
be detected as such in the urine. The residue of the ethereal extract 
of urine, dissolved in chloroform, treated with soda and then with 
sulphuric ’acid, gives the green coloration described by Gautreleb 
(Traits ^analyse urologiqiie, 1889) as characteristic of naphthol. Its 
extreme insolubility renders its absorption slow as a rule, and this 
property also jnstihes Bouchard’s selection of the drug in cases where 
it is necessaiy to keep np prolonged antisepsis. W. D. H. 

Uro-pho^hates and Hippnro-phosphates. By Gaitbjs (GampL 
rend. Soc. BioL [9], 11, 404 — 405). — ^The salts of nric and hi pp uric? 
acids iu the urine are considered to he double salts composed oC two 
sicids nnited to tbe same base, and thus so-called nro-pbosphatos and 
hippnro-phosphates of sodium, pota&sium, calcium, <fec., are described. 

W. D. H. 

ColouTing Matter of Yellow Silk and its Relation to Vege- 
table Oarrotene, By R. Bubois (Gompt. rend.. Ill, 482-483).— 
Yellow silk contains several colouring matters, those actually isolated 
being (1) a golden-yellow compound, soluble in potassium carbonate 
solution, from which it is precipitated in very brilliant plates; 
(2) maoled crystals, reddish-yellow by transmitted light, and brown- 
red fay reflected light ; (3) a lemon-yellow, amorphous substance, which 
separates in rounded grannies when its alcoholic solution evaporates 
spontaneously ; (4) lemon-yellow, octahedral crystals, resembling those 

• Evidently the wrong jSgure has been given here. 
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of sulphur ; and (5) a deep greenish-blue pigment, which is probably 
crystallisable, but which is present only in very small quantity. 

The substances 2, 3, and 4 agree in many i*espects with vegetable 
carrotene; they are yellowish-red and crystallisable, dissolve in 
alcohol, ether, chloroform, and benzene, giving golden-yellow solu- 
tions, and in carbon bisulphide giving a brownish-red solution; they 
alter when exposed to air and light, give a continuous absorption 
spectrum, and dissolve in sulphuric acid with pi'oduction of a blue 
coloration which changes to green, and disappears on addition of 
water. 

Yellow silk owes part, at any rate, of its colour to a substance show- 
ing very close analogies to the colouring matter recently extracted 
from Dltiptomus denthornia by R. Blanchard, who regards it as 
carrotene ot animal origin. C. H. B. 

Poisoning by Hydrocyanic Acid applied to the Surface of 
the Hye. By N, Ge^hant (JJompt, rend. 8oo. Biol, [9], 11, 64 — 66). — 
It was demonstrated that the statement of the older writers that an 
animal may be poisoned by hydrocyanic acid absorbed through the 
mncons membrane of the eye is quite correct. Dogs or rabbits are 
killed in this way in the course of a few minutes. The anixnals were 
tracheotomised, and care taken that no poisoning took place from 
fumes of the drug entering the respiratory cavity. W. D. H. 

Physiological Action of Potassium Ferroeyanide. By Gom- 
BEMALB and Ditbiqujbt {Oompt, rend. Boo. Biol, [9J, 11, 169 — 172).— 
Potassium ferrocyauide is not toxic even when given to animals in 
doses of 2 grams per kilo, of body weight. In those animals which 
do not vomit (for instance, the cobaye), there is a diuretic action even 
after small doses, three hours after its administration. In dogs this 
is not the case. Repeated doses of the salt, however, cause in- 
testinal troubles in the dog, vomiting being produced if the amount 
given exceeds 80 centigrams per kilo, of body weight. 

In its passage through the system, the ferrocyauide is changed into 
the ferricyanide, which is eliminated in the urine. Its diuretic action 
appears to be connected with this transformation, and the simulta- 
neous formation of diuretic potassium salts. W. D. H. 

Physiological Action of the Soluble Salts of Strontitim. 
By J. V. Labordb (Oompt rend. Boo, Biol, [9j, 11, 453 — 469). — 
Strontium appears to be quite innocuous. In the dog, the only notice- 
able feature after the administration of the chloride is slight diuresis 
It thus differs from barium salts, which are very toxic, producing 
cessation of respiration. Soluble salts of potassium, especially the 
chloride, lactate, and sulphate, are also poisonous, producing emesis 
and diarrhoea, and in larger doses slowing of the heart and death 
from asphyxia. Calcium salts, like those of stroatiiDun, are apparently 
harmless. W. D. H. 

Physiological Action of GnadacoL By P. IIabjiobi (OAewi- 

1890, ii, 155 — 156: from Arm. (Mm> 11, 30»— 827). — The 

7lQ 
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pliysiological value of guaiacol -was pointed out by Seidel in 1880, 
since then one difficulty met with in Ubing it has been the absence of 
distinctive tests of its ptirity. The author finds that one part of 
guaiacol should dissolve in (iO parts of water, the presence of im- 
purities ri ndering it more soluble. Its boiling point is 200 — 202°. 
One drop of pure guaiacol mixed with a few drops of concentrated 
sulphuric acid srives a beautiful permanent pnrple-red coloration, 
which is interfered with by even a trace of impunty. 

The genet ril action of guaiacol consists in first exciting and then 
paralysing the nerve centres. The paralytic effects are the feebler 
the higher the animal subjected to its influence. In small doses, 
guaiacol does not affect the pulse, in larger doses it is quickened. 
The temperature is reduced. ^A^er death from the effects of 
guaiacol, iht^ author has observed, in the case of dogs, that the heart 
IS not affected by electee stimulus, although the other muscles are. 
Its acticn is imilar to that of phenol or catechol, and it is ejected from 
the system m a similar condition ; it is, however, not so poisonous as 
these, J. W. L. 

Substances which PaToxir Infection. By G. H. Roger (OompL 
rend. 8oc. JStoL [9], 11, 307 — ^310). — There are certain materials, such 
as lactic acid, which, when introduced simultaneously with microbes 
into an. animal, favour the development of the bacteria. The bacillus 
of symptomatic anthrax is innocuous to the rabbit, but is fatal when 
there is a simultaneous injection of the materials formed by the 
activity of certain other micro-organisms (B.prodigiosus, Staplyhcoccm 
auTcus, &c.). The substance in the cultores that acts thus is soluble 
in glycerol but insoluble in alcohol, and therefore resembles the soluble 
ferments ; it is, however, not the same substance which liquefies the 
gelatin in the culture tubes, as it is not destroyed by a temperature 
of even 130°, Si mila r inteinctions between other bacteria are de- 
bcnbed ; and the fact is thought worthy of note, as it may famish 
bacteriologists with a means of re-establishing the virulence of micro- 
organisms which have become attenuated by prolonged cultivation 
through the bodies of a long series of animals ; and also that it may 
help to explain why some vegetable poisons like papain and jequirity, 
which are free from microbes, yet produce a condition of the body 
in which it swarms with numerous bacteria which normally ai’o 
harmless, or only harmful to a slight degree, W. D. H. 


ChemSstey of V^etable Physiology and Agriculture. 

u ferment described by Mnscnlns 

has not be® mokied by subsequent obserrers. It ca^ however, 

Tray:— Peptone solution mixed 
with ito SgramsoE ammomnm carbonate per litre is steriKsed by 
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filtration through, porcelain, and is then inoculated with one of the 
active bacillian ferments of urea, which the author has previously 
described (^Ann. Micro., 1 and 2). After some days, thj liquid becomes 
turbid, and contains the diastase in question. It is necessary that the 
cultivations of bacilli be quite pure, for other organisms may develop 
to the exclusion of the microbes, or may destroy the diastase as fast as it 
is formed. The quantity of soluble ferment obtained in this way per 
litre of peptone solution is suflGlcient to convert 60 to 80 grams of urea 
into ammonium carbonate in less than an hour. The temperature at 
which this change takes place most rapidly is 50° to 55°, but even at 
50° in contact with air, the diastase undergoes profound alteration, 
and it is completely destroyed after three or four hours. At a tem- 
perature near 0°, however, the solutions of the diastase in the peptone 
solution can be kept for several weeks without alteration. At 75 , the 
ferment is completely destroyed in a few minutes, and at 80°, in a few 
seconds. On the other hand, the organisms which secrete the ferment 
often resist a moist temperature of 95° for two or three hours. 

The author has cultivated 14 species of micro-organisms, exclusive 
oiMucedincB, which are capable of producing ammoniaoal fermentation 
of urea, and which present perfectly distinct morphological characters, 
and different degrees of activity. All these microbes secrete the 
soluble ferment when they are grown in proteid cultivation fluids free 
from urea, and the author concludes that the destruction of urea at 
the ordinary temperature in the absence of chemical reagents is due to 
the action of this soluble ferment. Urea itself has very little nutritive 
power for lower organisms, and it would seem that the ammoniacal 
fermentation of urea is not due directly to an act of nutrition, but that 
the microbes secrete the soluble ferment, and the latter acts on the 
urea. 0. H. B. 

Nitrification, and Denitrification in Soils. By T. Leione 
(Oazzetta, 20, 149 — 151). The author has previously shown (Abstr., 
1890, 1453) that the phenomena of nitrification and denitrification in 
waters are due to the activity of bacteria and occur in alternation, 
according to the amount of nutriment present ; thus, when an abund- 
ance of nutritive matter is at hand, the rapid development of the 
germs is accompanied by the oxidation of the proteids, partly at the 
expense of the oxygen in tho nitrates present, ammonia and nitrites 
being formed. On the other hand, nitaifleation commences as soon as 
the decomposable assotisod products are either assimilated or con- 
verted into ammonium compounds. If nitrification and denitrifi- 
cation are determined by similar conditions in soils, the effect of 
manuring would be in the first instance to suspend the ordinary 
process of nitrification, and to convert part of the nitrates present 
into nitrites, nitrification only recommencing when the organic matter 
was decomposed, and the formation of ammonia had attained a maxi- 
mum. The following experiments show that this is actnally the case. 

Two samples, A and B, of 10 kilos, each, of garden mould were 
placed in cylinders through which air could £i*eely circulate ; with 
one of these, B, 300 grams of fresh manure (fowPs dung) was 
mixed. The mould contained 250 milligrams of per kilo*, and 
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an appreciable quantity of nitrons acid, but no trace of ammonia. It 
was, therefore, in tbe last stage of nitrification when ammonia had 
disappeared, but small qnantities of nitiitea still remained. The 
sample A (not manured) showed a gradual increase in the quantity of 
nitric acid up to 282 millisirams of nitric anhydride per kilo., when the 
whole of the nitrous acid had disappeared. In the manured sample, B, 
the nitric acid decreased in two days to 230 milligrams of nitiic anhydr- 
ide per kilo., in four days to 190 milligrams, and so on. In the initial 
period, nitrous acid was formed, but subsequently disappeared ; after 
15 days, no trace of either nitric or nitrous acid remained ; the quantity 
of ammonia, on the other hand, increased regularly and attained a 
maximum on the 29th day, after which it remained constant for five 
or six days. On the 35th day, nitrification recommenced, nitrous acid 
reappearing and the ammonia beginning to decrease ; the transforma- 
tion of the ammonia into nitrous acid and of the latter into nitric acid 
continued during three months, after which no trace of either ammonia 
or nitions acid conld be found, only nitric acid remaining in the soil. 

The manuring of soils, therefore, gives rise to a cycle of phenomena, 
nitrification being first arrested and the nitrates and nitrites reduced 
until a maximum formation of ammonia is attained, when nitrification 
again commences. The destruction of the nitrates and nitrites in 
the soil is complete or partial, according as the supply of manure is 
abundant or omerwise. S. B. A. A. 

Reducing Power of Micro-organisms. By T. Leone (Oozzetia^ 
20 , 152 — 154). — ^The author criticises the methods and results of De 
Blasi and TravaJi (Abstr., 1890, p. 1453), and maintains that nitrifica- 
tion is a biological phenomenon taking place under the conditions 
described (see preceding abstract and 1890, 1453). The reduction of 
nitrates in the presence of rapidly developing germs takes place 
simultaneously with the oxidation of the oiganic compounds present, 
and is due to the abstraction of oxygen from the nitrates for that 
purpose. S. B. A. A. 

Biogenesis of Hydrogen Sulphide. By Dbbbaib and LEORAm 
{G&ntpt. rend. Soc. Biol. [9], 11 , 466 — 468). — ^It is well known that 
certain bacteria produce hydrogen sulphide from albuminous materials. 
The number of microbes that act thus is by no means limited, and by 
appropriate means nearly all of them can be made to produce the gas 
in cultures in which the action is anaerobic. The formation of tbe gas 
appears to depend on the amount of the nascent hydrogen present. 

W. D. H. 

Chlorophyllic Assimilation by Trees with Red Leaves. By 
H. JniiiiLLS (^Gompt. rend.^ 38U — 382).— ’The relative activity of 

green and other leaves was compared by exposing them to sunlight 
under comparable conditions in a closed atmosphere containing a known 
quantity of carbonic anhydride, and determining how much carbonic 
anhydride was decomposed ; the weights of the dried leaves being 
asceitaiped at the end of the experiment. The results show that in 
trees with red or coppery leaves, the chlorophyJlian assimilation is 
always lower than in the same trees with green leaves, a result 
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whicli explains the •well known fact that trees of the foraer class 
increase in size much more slo^wly than those of the latter. In some 
cases the differences are very great ; the assimilation of the green 
beech is about six times as great as that of the copper beech, and 
there is the same difference between the ordinary and the purple 
sycamore. 0. H. B. 

Siigars in Mushrooms. By E. Bourquelot rend., Ill, 

534 — 536 and 578 — 580 ). — Lactarius jpi^erafus Scop., when examined 
immediately after it is gathered, contains a considerable quantity of 
trehalose, but very little mannitol. If, however, it is dried and then 
treated with water, no trehalose is obtained ; mannitol alone is present. 
The same phenomenon is obsoived if the mushrooms are merely kept 
for a few hours after being gathered, and hence the disappearance of 
the trehalose is a result of the continuance of the vital processes of 
the mushroom. This conclusion is confirmed by the fact that if the 
m'URhrooms are kept in a vessel tilled with chloroform vapour, the 
trehalose remains, although the mushrooms become dark-brown and 
exude a large quantity of liquid. 

Examination of various species of mushrooms at different stages of 
growth shows that when young they contain trehalose and no 
mannitol, in the middle period they contain both, and when mature 
they contain mannitol only. Amanita ma^ppa is an exception, since 
in all stages it contains mannitol and no trehalose. 

The conversion of trehalose into mannitol is a proces's of reduction, 
and is probably connected with the formation and maturation of the 
spores. In many species the phenomena are complicated by an 
increase in the amount of glucose that they contain, and in others 
by the appearance of glucose which is not present in the earlier 
stages of their growth. 0. H. B. 

Loss of Sugar in Beetroot. By G-. Marek {Bied. Centr., 19, 
619 — 622; from Deut. Landw. Prease, 17, 310 — 311). — ^The loss of 
sugar in beetroot is closely connected with the amount originally 
contained. Boots were examined in December, 1888, and in March 
1889, the sugar being determined by the polaiisation of the juice and 
by extraction with alcohol. The loss in all cases was very considerable. 
The loss is greatest with roots containing most sugar ; the kind, soil, 
and manuring have less to do with it, and everything which raises 
the amount of sugar in the roots increases the liability to lose sugar. 
It is also shown that the higher the temperature at which the roots 
are kept, the greater is the amount of sugar which is lost. When 
roots which originally contain equal amounts of sugar lose unequally, 
the greatest loss will be in those which contain the greatest amount 
of non-saccharine substances. This fact is of importance in the selec- 
tion of roots for seed. Comparative experiments were made with 
nitrogenous and phosphatic manures, the results of which show that 
phos^oric acid has no unfavourable effect on the durability of the 
roots, as is frequently stated. 

In the manmacturo of sugar, those roots which contain moat sugar 
should be used first. N. H. J. M, 
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Behaviour of Tannin in Plants. By M. BusaEN (Forsch. O&biete 
agr^. physik,, 13, 305; from Jena. Zeit. Natwrwiss., 24). — ^Experi- 
ments were made to determine whether a disappeai*ance of tannin 
in any parts of plants can be shown to take place. Microchemical 
methods were employed. Kraus makes a distinction between 
“ primary ” tannin, which is produced with, and “ secondary ” tannin, 
which is formed without, the intervention oE light. In certain cases 
both were found to disappear. Tannin was found to disappear from 
cells which were on the point of dying as well as from colls possess- 
ing more vitality. The author doubts whether the tannin is again 
used in building up. Direct proof of the production of tannin from 
sugar was obtained in a manner similar to that of the formation of 
starch from sugar. Portions of shade-leaves of various plants were 
placed with the upper side on a 10 per cent, solution of gi*ape-sugar, 
the chief veins having been out to facilitate the entry of the solution. 
Portions of the same leaves were similarly placed on water as a 
control experiment — ^a necessary precaution, as in many leaves the 
amount of tannin increases after they are cut off and kept in the daik. 
After four to six days, the leaves showed a considerable inci'ease in 
the amount of tannin. It has still to be shown what intermediate 
compounds are formed, and also whether other substances besides 
grape-sugar will produce tannin. N. H. J. M. 

Oultivatioli of Wheat in a Sterile Siliceous Sand. By 
PagnohIi {Gompt. rend.y 111, 507 — 509). — Calcium sulphate and 
natural phosphates were mixed with the sand; soluble salts were 
added by watering the experimental pots with solutions of definite 
strengths. Phosphates are indispensable; a yield of 46 quintals 
per hectare with a complete manure fell to 12 quintals in absence of 
soluble phosphate, and to 2 quintals when no phosphate was added at 
all. The latio of grain to straw also depends on the supply of phos- 
phate, and the suppression of phosphoric acid retai'ds the matui‘ing of 
the wheat by 10 days. Presence or absence of nitrogen is not ot such 
vital importance, probably because the wheat cau obtain a certain 
quantity from the air. Absence of nitrogen reduced the yield from 
is to 11 quintals per hectare. In a complete manui’e, nitric nitrogen 
nas only a slightly gi^ater efSciency than ammoniacal niti'ogen, but 
in absence of potassium, the yield with the former is double th(» 
yield with the latter. It follows that the presence of potassium is 
essential when ammoniacal manures are used. 

The pi*oportion of nitrogenous compounds in the grain increases 
with the quantity of nitrogen placed at the disposal ot the plant. It 
tell to 8 — 9 per cent, with a non-nitrogenous manure, but rose to 
20 per cent., which is higher than the ordinary Tnfl.yiTmTm ^ when the 
quantity of nitrogen supplied was greater than that existing in the 
most fertile soils. 

Kitric nitrogen was never found in appreciable quantity in plants 
stinted of nitrogen, but rises to 0*2 per cent., especially in Eebiuary 
and March, in those plants which had received nitrogen either in the 
form of ammonia or nitrates. In absence of potassium, the quantity 
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of nitric nitrogen is very small, and traces of ammoniacal nitrogen 
are present. 0. H. B. 

Examination of Potato-Spirit Liquor. By M. Kuhn {Bied. 
Oenir., 19, 628; from Milchaeit,^ 18, 926). — The following numbers 
show the percentages in the sample of the liquor which was used as 
cattle food : — 

Non-nitrogenous Sand in 
Fat. Protein. Pure ash. Crude fibre, extractlyes. pure ash. 

0-13 1*61 1-20 0-43 3-50 0*44 

K H. J. M. 

The Behaviour of Sandy Soil towards Superphosphate, By 
A. Thomson (Bied. Genir., 19, 585 — 588). — The absorptive power of 
pure sea-sand for phosphoric acid was determined as well as that of 
the same sand containing known amounts of orthoclase, of calcium 
carbonate, of ferric and aluminum hydroxides, of calcium carbonate 
and orthoclase, and of calcium carbonate and the mixed ferric and 
aluminium hydroxides. The eftect of sodium chloride and potassium 
nitrate on the process of absorption was also studied. 

Pure sand offers no resistance to the extraction of the phosphoric 
acid of superphosphate by pure water, or solutions of sodium chloride 
and potassium nitrate. The addition of orthoclase is without efi^ect. 
4^alcium carbonate combines quickly with the soluble phosphoric 
acid ; and the hydi*oxides of ii‘on and aluminium are very active in 
retaining phosphoric acid, especially when used in conjunction with 
calcium carbonate. 1 or 2 per cent, solutions of sodium chloride 
exbA ct from superphosphate lather less phosphoric acid than distilled 
watei* ; but in presence of calcium carbonate and ferric and aluminium 
hydromdes, the dilute salt solution extracts more phosphoric acid 
than mter alone. Dilute potassium nitrato solutions diminish the 
absorptive pow'er of all the substances employed more than sodium 
chloride.. 

The rei^lts point to the conclusion that the lull benefit of manuring 
with supetphosphate (in a sandy soil) will only be attained when 
large amounts of lime or smaller amounts of lime and ferric and 
aluminium fedroxides are well distributed in the soil, and when tho 
soil does not contain too much uitiatc. In absence of these con- 
ditions, the af)plication of superphosphato should be avoided. Tho 
methods of experimenting and tho appaiatus employed are described 
in detail in the original paper (Irumg, Di^s, Dorpaf, 1890). 

N. H. J. M. 

Composition of Bone-meal, By J. Stocklaba (Ohem. ZeiL, 14, 
1 — 2, 21, 32 — 33). — The author has examined bone-meal obtained by 
difCerent metiiods. In the first series of oxpeiiments, bones wei*e 
digested for six hours in soft water, at 95^, by which they yielded 
2*3 per cent, of fat, and lost 0*53 per cent, of nitrogen ; they were 
then steamed, either under a pressure of 2*5 atmospheres for 
75 minutes (Results A), or under 1*5 atmospheres for 60 minutes 
(Results B), or under O'fi atmosphere for an hour (Results C), dried at 
40®, pulverised, and the meal and grit analysed, with the results mven 
in the table. In the second series of experiments, it was sou^t to 
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extract the fat by means of light petroleum : — ^Results D were obtained 
from meal prepared from bone containing 9*2 per cent, of fat ; the 
extraction was conducted under 1*2 atmospheres, the residual petroleum 
expelled with steam, the extracted bones dried at 45°, and pulverised. 
For Results B, the bones containing 8 8 per cent, of fat were extracted 
without pi*e«^sure, and treated like D, but dried at 36". Results F : 
Bones containing 8*7 per cent, of fat, extracted under 1*3 atmo- 
spheres, then steamed under 2 atmospheres pressure for 20 minutes, &c. 
!l^sults G : Bones containing 8*9 per cent, of fat, extracted under 
1*2 atmospheres pressure, then steamed under 3 atmospheres for 
30 minutes, dec. 


Results. ' 

1 A. 

B. 

0. 

D. 

E. 

F. 

0. 

Opganie non*fii.ttj matter .... 

26*38 

27-82 


88-67 

31 *24 

34*25 

20*34 

Fat 

5-51 

9 38 


7 84 

G 42 

9*06 

2*85 

InoTgauic matter 

56-24 

52*13 

50*43 

49*35 

48*93 

47*87 

01 *09 

■Water I 

111-87 

10 37 

8*71 

9*14 

8*41 

8*82 

9*12 

Nitrogen 

3-77 

4*05 

4*25 

4*83 

4*36 

4*96 

3*94 


Steaming, when the pressure is sufficiently great to remove fat, 
also removes much nitrogen. By the second method of extraction, 
less nitrogen is lost, the coarse crushed houe makes a superior 
granular charcoal, aud the gelatin from the hone grit is excellent, 
whilst the fat contains less calcium and ammonium oleates, palmitates, 
and stearates. For agricultural purposes, the fat impedes decompo- 
sition, both of the nitrogenous matter and the phosphate. The frag- 
ments of hone containing most fat are more brittle ; hence the meal is 
found to contain more fat than the giit, and so on up the scale of 
coarseness. The author gives results showing this. He regards 
finely pulverised bone meal deprived of fat as an excellent manure, 
superior to basic slag, and not even second to precipitated phosphate 
in action, its apparent failnre, hitherto being attributed to want of 
attention to the points now set forth in the present paper. 

D. A. L. 

Amount of Pat in Bone-meaL By J. Merz {Ghem, Zeit, 14, 
95). — Referring to Stocklasa’s comnranication (preceding abstract), it 
is considered that justice is not done to the extraction method in the 
results quoted ; therefore the author of the present note calls attention 
to three experiments of his own, wherein the fat in bones was reduced 
to 0*32, 0*28, and 0*26 respectively, in from six to seven and a half 
hours, by extraction with petroleum without pressure, the latter not 
being regarded as a factor in the extraction of fat on a large scale 
any more than it is on a small scale in laboratory fat estimation. In 
fact the more the former operation is made to resemble the latter, the 
greater is the yield of fat, and the better the quality of the bono- 
meal. D. a. L. 
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Estimation of Hydrogen Chloride in Solutions of Hydroxyl- 
amine Hydrochloride. By J. A. Muller (Bull. Soc. Chhn. [3], 3, 
605). — Phenolphthalein is unaffected by solutions of hydroxylamine 
hydrocbloride, and the amount of acid present may be estimated by 
means of a standard solution of sodium hydroxide, free from carbon- 
ate, using plienolpbthalein as the indicator. Pyridine, picolines, and 
lutidmes behav-e similarly. T. Q. IST. 

Estimation of Sulphur in Inorganic Sulphides. By L. Bluh 
(Zeit. cmal. Ohem.^ 29, 411 — 412). — The method published by 
Jannasch (Abstr., 1889, 1244, and 1890, 1187) is not new, having 
been already brought forward by Saner, in 1873 (Abstr., 1873, 989). 

M. J. S. 

Estimation of Nitrogen by the Schultze-Tiemmaun 
(Sohloesing’s) Method. By F. Cochius and T. Moellee (Uhem. 
Zeii., 14, 33). — Low results are obtained by this method, especially in 
the examination of explosives. Tiiis is atoibuted by the authors to 
the addition of too much water, and to the want of proper relation- 
ship between the size of the apparatus used and the quantity of mate- 
rial employed. In some test experiments they used a long-necked 
350 c.c. flask, a measuring tube of 150 c.o. capacity, feirous oliloride 
solution containing 70 grams in 100 grams of water, hydrochloric acid 
of about 37 per cent., and employed 0'3 — 0*4 gram of potassium nitrate, 
5 — 15 C.C. of the ferrous chloride solution, and twice the quantity of 
the hydrochloric acid. The ordinary course of operation was followed, 
avoiding unnecessary boiling to drive out the air. When 25 to 50 c.c. 
of water was added, the analysis lasted 30 to 40 minutes, and the 
results varied between 13'76 and 13’86, mean 13*81, whilst with 80 
to 150 C.C. of water the variation in the results was from 13*05 to 
13*39, mean 13*21, and the analysis lasted 70 to 90 minutes. 

D. A. L. 

EstimatioiL of Nitrogen, la Sodixua Nitrate. By 0. FopiESteb 
(Okem. Zeit.^ 14, 609 — 510 j compare Abstr., 1889, 647, 746). — ^Two 
or three grams of the nitrate is dried at 150'' or by heating to inci- 
pient fusion, weighed, and repeatedly evaporated to dryness on a water- 
bath in a tared crucible, with 25 c.c. of about 19 per cent, hydro- 
chloric acid. After about the third evaporation, the nitrate is com- 
pletely converted into chloride, which is dried at 160°, ignited slightly, 
and weighed, and the nitrogen calculated from the difference. The 
method yields satisfactory results, but only in the absence of other 
substances, which would be attacked by hy^ochloric acid. 

D. A. L. 

Estimation of Nitric Nitrogen as Nitric Oxide. By F. 
ScHEiuiNG (Ohem Zeit.^ 14, 635—637). — ^For estimating nitric nitrogen 
as nitric oxide, the author has devised and employs the apparatus 
shown in the drawing, which is provided with a measuring tube 
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having a globular expansion, a glass tap H with a small funnel at the 
top, and a special arrangement intimately attached by mdia-rubber 
tubing OP fusion to the bottom. In operation, tube L is connected 



in a suitable manner with a movable reservoir containing sodium 
hydroxide, sp. gr. 1’25, with which the apparatus is charged to tho 
level of 4 by raising the reservoir, and clip 4 is closed. The substance 
is placed, along with a little water, in a 200 — ^250 c.c. flask, to which 
the stopper and tubes are fitted, connections made, and to expel tho air 
through tubes 2 and 3, the water in the fiask is boiled until the 
water into which tube 3 dips is caused to bod by the issuing steam, 
clip 5 is then closed, and the air still in tube 1 driven into tho moa- 
suiing tube by opening clip 4, which is again closed, and the fiame 
removed from below the flask. The measuring tube is filled to tho 
top with sodium hydroxide, and tap H is closed. 20 — ^25 c.o. of cold 
saturated ferrous chloride, and then 8 — ^10 c.c. of concentrated hydro- 
chloric acid are carefully drawn into the fiask through tubes 2 and 
3, which are then washed with water in the same way ; the flask, 
suspeuded a few cm. above the wire gauze, is now heated, and as 
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soon as a pressure is indicated in tlie india-rubber tube at 4, that clip 
is opened, the nitric oxide passes into tbe measuring tube, and by tbe 
time tbe liquid has Tolatilised in tbe flask, all tbe nitric oxide is con- 
cluded to be in tbe measuring tube. Tbe temperature in tbe jacket 
tube suiTounding tbe measuring tube is made to correspond 'witb tbat 
in tbe vicinity of tbe bulb, and tbe level in tbe reservoir being 
adjusted to tbat in tbe measuring tube, tbe volume is read off, and 
after tbe necessary corrections are made, tbe percentage of nitrogen is 
calculated therefrom. Tbe saucer under tbe measuring apparatus is 
filled witb water to keep tbe tubes immersed in it cool. For substances 
wbicb might be decomposed by boiling witb water, a tap funnel is 
fitted to tbe flask, and is used for charging it. D. A. L. 

Estlmatioii of Nitrogen in Organic Substances by means of 
Alkaline Permanganate. By R. L. Wagistb (Oh&m. Z&it., 14, 269). 
— ^Tbe author some years ago recognised tbe possibility of oxidising 
nitrogenous organic substances by means of alkaline peimanganate, 
without tbe formation of ammonia. In bis experiments be mixed 
0 5 to 1 gram of substance with 25 — 30 times its weight of potassium 
permanganate, and 5 c.c. of 25 per cent, potassium hydroxide, placed 
tbe mixture in a tube closed at one end, terminating at tbe other in a 
capillary for tbe escape of oxygen, warmed in a water-bath to aid 
admixture, and then heated at 150 — 170® in an air-bath for two to 
two and a half hours. Tbe contents of the tube were turned into a 
porcelain basin, tbe excess of manganate reduced witb manganese 
sulphate and sodium carbonate, and tbe nitric acid deteimiined in 
tbe clear liquid by a modification of Eder’s method ; but irregularity 
of combustion and breaking of tubes rendered tbe method practically 
useless, except, perhaps, for substances soluble in alkalis. Non-vola- 
tile nitro-derivatives and ethereal nitrates can be safely oxidised by 
alkaline permanganate in a porcelain dish, excess of permanganate 
being subsequently reduced witb alcohol, and tbe diluted filtrate 
treated witb ferrous sulphate, zinc-dust, and hydrochloric acid ; tbe 
nitrogen is then estimated as ammonia, by any of tbe usual distilla- 
tion methods. 

Carbon bisulphide and thiopben can be oxidised by similar treatment, 
and the sulphur estimated in them ; they are enclosed in thin glass 
bulbs, and placed in tubes containing tbe aJkaliue permanganate ; tbo 
tube is sealed up, tbe bulb broken, and the digestion proceeded 
with. D. A. L. 

Detection of Foreign Raw Phosphates in Powdered Basie 
Slag. By L. Blum {Zeii, anal- Ohem,, 29, 408 — 411). — ^The relative 
superiority of basic slag as a fertiliser over natural pbosphatic 
minerals, owing to its ready absorbability, and tbe high price which 
iz has in consequence attained, have led to its falsification witb other 
raw phosphates. Only such are likely to be used as, from their low 
Ijercentage of phosphoric acid, cannot profitably be worked up as 
superphosphate, and these in most cases contain much calcium carb- 
onate. Fresh l^sic slag is almost absolutely free from carbonates, 
and even on long exposure to air, absorbs very little carbonic acid 
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(2*4? pep cent, was found in an extreme case), so tliat the presence of 
much carbonate iu a specimen would be enough to throw suspicion 
on it. A low percentage of iron and manganese might furnish an 
additional indication, since these metals are rarely present in natural 
phosphate^. In estimating the carbonic acid by decomposition with 
an acid, some chromic acid should be added, to prevent evolution of 
hydrogen sulphide from the sulphides present, hut a simple estima- 
tion of the loss on ignition would generally allow an opinion to be 
formed. M. J. S. 

Estimation of Water in StLperphosphates. By J. Stoklasa {Zeii. 
anal. Chem.^ 29, 390 — 397). — Pure monocalcium tetrahydrogen phos- 
phate, CaH4(P04)3 + HiO, loses its water of crystallisation at 100’’, 
hut only completely aftei* 40 horn's. It may be kept at lOS"^ for 
20 hours with but little change, but on longer heating at the same 
temperature begins to show decomposition. At higher temperatures, 
the amount of change is dependent not alone on the temperature, 
but also on the time of dr3 iug. The statement of Drewsen (Abstr., 
1881 , 465) that drying even at 300° does not diminish the proportion 
of soluble phosphate, but merely reduces it to a soluble pyrophosphate, 
cannot be confirmed for pure or neaily pure monocalcium phosphate. 
It might be true for a superphosphate in which free phosphoric acid 
constituted 80 per cent, of the total soluble phosphoric acid. 

On drying for one hour at 200°, one-half of the monocalcinm 
phosphate undergoes decomposition, thus : — 4GaH4(P04)2 = CaaPaOr 
+ Ca(P03)2 + CaHiI\07 -f 2H3PO4 + 4H3O. At lower tempei'a- 
tures for the same length of time, the proportion decomposed is 
smaller, hut if the time is prolonged, a further decomposition takes 
place even at 150°, and less h'ee phosphoric acid is found in the soluble 
part. A temperature of 200° sufficiently prolonged results in the 
following decomposition: — 4CaH4(PO03 = 3Ca(P02)2 + OaHaPaOr 
+ 7H30, whilst at 210°, thei'e remains nothing but insoluble, glassy 
calcium mutaphosphate. In presence of free phosphoric acid, the 
contrary action may on heating take place, thus: -f 2H4PO4 

= 2CaH2P207 ■+• H2O, and thus the soluble phosphoric acid actually 
undergo increase. g. 

Separation of Barium from StrontiTim. By E. PitBSBNXus 
(Zeff. anal. Cliem., 29, 413-— 430 ; see Abstr., 1890, 924).— All attempts 
to obtain complete separation by means of chromic acid in a single pre- 
cipitation resulted iu fallurofe. The seemingly satisfaetor'y separation 
obtained by Frerichb and by Ruasmann (next abstract) resulted from 
the accidental compensation of opposite errors, since they washed 
barium chmmate with acetic acid, in which it is distinctly soluble, 
and weighed it after drying at 110°, at which temperature it stili 
retains some moisture. In a solution containing alkaline acetate and 
dichromate, barium chromate is, however, quite insoluble. It can 
also be rendered anhydrous without decomposition by ignition at a 
dull red heat, even the portion adhering to the filter leoxidismg after 
temporary reduction. By double precipitation of the barium, a com- 
plete separation can be efiected even when the proportion of 
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strontium is large. The solution of the chlorides is feebly acidified 
with acetic acid, and dilated until it contains not more than 0*6 per 
cent, of the bases, then precipitated hot with an excess of ammonium 
chromate, which has been carefully neutralised with ammonia. After 
cooling for an hour, the precipitate is washed by decantation with 
very dilute ammonium chromate until the washings no longer give a 
precipitate with ammonium carbonate, and then further with warm 
water until the washings are scarcely coloured by silver nitrate. The 
precipitate is then dissolved in the smallest possible quantity of 
nitiic acid, and the solution again diluted and heated. Ammonium 
acetate is added in sufELcient quantity to displace the free nitric acid 
by acetic acid, and then ammonium chromate until the odoui* of acetic 
acid has completely disappeared. After an hour, the liquid is poured 
through a filter, the precipitate is digested with hot water, cooled, 
filtered, and washed thoroughly with cold water. It is then free from 
strontium, whilst the filtrates contain no barium. Double precipita- 
tion from neutral or alkaline solutions has not been successful. 

M. J. S. 

Separation of Baritun, Strontinin, and Calcium. By A. 
BiUSSMAKN anal. Ghem.^ 29, 447 — 454; from Lianig. Diss. 

Berlin, 1887). — ^Barium cannot be satisfactorily estimated by Frerichs’ 
method (precipitation from an acetic acid solution by normal 
potassium chromate), since the filtrate always contains traces of 
barium, and some potassium chromate is carried down by the preci- 
pitate. The precipitate will also contain strontium, if the proportion 
of the strontium in the solution exceeds 30 parts per 100 of barium. 
Calcium is not so precipitated. The simplest way to ascertain the 
weight of the barium chromate, is to dissolve it in dilate hydrochloric 
acid, add potassium iodide, and immediately titrate with thiosulphate. 
Diehl’s method for separating baiium and calcium by digesting the 
sulphates with sodium thiosulphate solution is complicated by so 
many sources of en’or that it cannot be recommended. Fresenius’ 
method of separating barium and calcium by dilute sulphuric acid in 
a solution acidified with hydrochloric acid is thoroughly satisfactory. 
The method of Sidersky (Abstr., 1883, 609) for separating strontium 
and calcium only yields approximate results. For separating barium 
and calcium, it is, however, serviceable. Bloxam’s method (Abstr., 
- 1886, 920) is not suitable for quantitative separations, as the 
strontium sulphate caiTies down with it considerable quantities of 
calcium, and the calcium ammonium arsenate cannot readily be 
brought into a form for weighing in which it contains a constant 
proportion of calcium. Fleischer’s method for separating barium 
and calcium by digestion with 3 parts of potassium sulphate and 
1 part of carbonate, followed by titration of the calcium carbonate in 
the weighed precipitate gives good results. Lastly, Leison’s method 
for the estimation of the individual alkaline earths, by precipitation 
with oxalic acid and alcohol, and titration of the oxalic acid in the 
precipitate by permanganate, is accurate. The barium oxalate must 
be dissolved by hydrochdorio acid, as it is not completely decomposed by 
sulphuric acid. Strontium and calcium oxalates can be decomposed 
by sulphuric acid. The solutions must not be filtered through paper, 
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and most be liisfbly dilute. Ignition of the oxalates is, however, as 
a rule, the quicker process. M. J. S. 

Bstiiiiatiozi of Cadmium in the Products of Zinc Manu- 
facture and in Calamine. By W. AIinor (Ghem. Zeif , 14, 4, 34, 
and 348 — 349) — The material is dissolved in hydrochloric acid, 
treated 'with hydrosren sulphide, and the precipitate washed with hot 
water, di'^solved in hydrochloric acid, heated to boiling, and poured 
into dilute sodium hydroxide likewise heated to boiling. This preci- 
pitate, after wa«4hiiifir with hot water, is ignited in a current of oxygen, 
and weighed as cadmium oxide. Material containing hut little iron, 
snch as “ pure cadmium,” is dissolved in hydrochloric acid, and preci- 
pitated directly with the sodium hydroxide. This method of 
precipitation may also he nsed to separate zinc and cadmium in the 
ordinarv method of examining calamine; the ammoniacal solution 
containing the zinc and cadmium is rendered slightly acid and 
poured hot into the hot hydroxide, &c. 

In the method described in the last of the three papers, the material 
IS dissolved in hydrochloric acid, filtered from undissolved lead, 
precipitated with hydrogen sulphide, the precipitate, containing 
zinc and an inconsiderable amount of arsenic, is washed, dried, 
weighed, dissolved in dilnte bydrochloric acid, and treated with 
sodium hydroxide in excess. The cadmium hydroxide is filteied off, 
and the zinc titrated in the filtrate with sodium sulphide, calculated 
to zinc sulphide, and deducted from the weight of the cadmium 
sulphide precipitate. In another method (requiring the absence of 
other metals precipitated by sodium hydroxide) after removal of 
iron with ammonia, the solution of zinc and cadmium is nearly 
neutralised with hydrochloric acid, and then treated with sodium 
hydroxide. The precipitate of cadmium hydroxide is dissolved in 
dilute hydrochloric acid, evaporated to dryness, dissolved in water, 
and titrated with standard sodium hydroxide, using litmus or sodium 
sulphide papers as indicators. Good results have been obtained by 
both methods, the first being the more suitable in the presence of 
much zinc and vice versd, D. A. L. 

Estimation of Cadmium as Solphide by Precipitation with. 
Sodium Sulphide SoluidoiL By W. Minor (Ohm. ZvlL, 14, 
439—440). — The material is dissolved in hydrochloric or nitric acid, 
and the lead separated by sulphuric acid ; the solution is then treated 
with soda, and the precipitate digested with ammonia. The ammoniacal 
solution is free from lead, zinc, and iron, but contains all the cadmium, 
which can then be determined by means of sodium sulphide solution, 
either volumetrioally hy titration, using ferric hydroxide as indicator, 
or gravimetxically by precipitating, and weighing the precipitate 
after drying for some hours at 140 — 145®. D. A. L. 

Volumetric Estimation of Zinc and Copper. By E, Donath 
and G. Hatoensaub (Ghem. 14, 323— 325).— Various experi- 
ments have been made by the authors. They find that for titrating 
zinc by Schaffner s method, it is better to use sodium hydrosulphide 
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(prepared by adding a known volume of dilute sodium hydroxide to 
an equal volume of the same solution previously saturated with 
hydrogen sulphide) than a solution of the crystalline sulphide of 
commerce; however, in using this reagent in solutions containing 
tartaric acid and ammonia, the iron commences to precipitate before 
all the zinc is converted into sulphide. The estimation of zinc by using 
excess of ferrocyanide, after the removal of the iron, and titrating back 
with permanganate does not answer, since in the cold a clear solution 
cannot be obtained, whilst if warm, decompositions occur which 
cause irregularities. It is noticed that ferrocyanide precipitates zinc 
but not iron in the presence of tartaric acid and ammonia, and that the 
excess of either of these substances does not seriously disturb the 
relative quantity of 1 mol. ferrocyanide to 2 atoms of zinc ; therefore 
1 c.c. of a solution containing 33*6 grams of potassium ferrocyanide 
per litre corresponds with 0*010 gram of zinc. As small an excess of 
ammonia as possible, and a hot solution, are favourable to the preci- 
pitation. The zinc precipitate is not decomposed by acetic acid; 
therefore, by placing drops of this acid and the solution under exami- 
nation in contact, in the presence of iron, a coloration indicates 
complete precipitation of the zinc. The following method is based on 
these considerations : — 3 to 4 grams of material is dissolved in hydro- 
chloiic acid with some nitric acid, diluted to a definite volume with 
water, an aliquot part filtered, treated with 20 — ^25 c.c. of concen- 
trated tartaric acid solution, a slight excess of ammonia added, and 
the liquid warmed to about 80°. The feri‘ocyanide is now run in until 
the precipitation of the zinc is complete, as indicated in the manner 
described above. The proportion of iron to zinc in the solution under 
examination should be the same as that present in the solution used 
for standardising the ferrocyanide. 

Under similar circumstances, copper is precipitated in a like 
manner, but the precipitation is greatly influenced by ammonia; 
therefore the solution for titration should be neutral or nearly so. 
The ferrocyanide is standardised from a solution of copper of known 
strength, and cannot be approximated to by the weight of ferro^anide 
employed, inasmuch as the composition of the copper precipitate is 
uncertain. Copper and zinc may be estimated in the same solution 
by this method ; first both are titrated, then the copper is precipitated 
^ut of another portion of solution, and the zinc alone titrated, &o. 

D. A. L. 

Esttmation of Lead by Ehospbomolybdic Acid. By H. Beuf 
(B ttZZ. Soo. Ohim, [3], 3, 852 — 855). — To the boiling neutral solutiDn 
of the metal, an aqueous solution of phosphomolybdic acid is added 
until the supernatant liquid is coloured yellow by the excess of 
reagent used. After washing, the precipitate is dried at 90 — 100° 
and weighed. It forms a dense, white powder which is insoluble in 
water (1 in 500,000) and aqueous ammonia, but dissolves in niti*ic 
and in acetic acids ; it contains 54*8 per cent, of lead, and corresponds 
with the formula Ho 25 Pb 26 P 2 HuOu 2 ; at a high temperature it loses 
7 mols. H 2 O. 

By decompositiott of the precipitate with dilute sulphuric add and 
jsinc at a gentle heat, a brown Uquid is obtained, which may be 
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titrated for lead by a solution of peimanganate which has been 
previously standardised against a solution resulting from the similar 
treatment of a known weight of a lead salt. 

The phosphomol}bdic acid is made by evaporating to diyuess a 
solution of ammonium phosphomolybdate in nitric acid. Iron is 
eliminated by a previous treatment with sodium hydi‘oxido, co})peiv 
potassium, and ammonium by washing the mixed phosphomolybdates 
with ammonia- water, but the presence of zinc or arsenic vitiates tlio 
estimation. T. Gr. N. 

Separation of Copper from Arsenic by the Electric Current. 

JBvL. W- (Chem. Zeit., 14, 509). — Under the influence of 

the cniTent from four to six Meidinger elements, alkaline ai'senates 
remain in solution, whereas copper is completely and quantitatively 
precipitated, and has been estimated with good results. Moreover, 
the copper is quite free fiom arsenic, and the solution may bo safely 
employed for the determination of the original amount of the latter 
metal. U. A. L. 

Estimation of Aluminium in Commercial Aluminium. By 
G. Kle mp (Zeit. anal, CJiPm., 29, 388 — 390). — The process employed 
for zinc (Abstr., 1890, 1190) cannot be applied to aluminium since, 
even w ith highly dilute alkali and a lai*ge excess of iodate, hydrogen is 
always evolved, but bv dissolving the aluminium in potash, and burn- 
ing the hydrogen in IVesenius’ apparatus, a very accurate estimation 
can be made. About 1 gi*am of the metal in filings is placed in a 
150 c c. flask with a little vaselin to prevent frothing, and the potash 
solution (35 grams of KOBE in 100 c.c.) is added gradually, with 
warming towards the close. The operation takes about 45 minutes. 

M. J. S. 

EstimatiozL of Alumina in Breads Solubility of Alu- 
minium Phosphate in Acetic Acid. By W. C. Younh (Analysf, 
15, 61 — 1)3 ; 83 — 84). — In Dupre’s pi*ocess, the aluminium is preeij)!- 
tated as phosphate from an acid solution containing ammonium 
chloride and acetate, and is collected after remaining all night in tin* 
cold. Test analyse.^, with weighed quantities of alum, show tlial 
under these conditions the results are much below the truth. Tho 
best result (from a mixture of alum, sodium phosphate, and aeol ic 
acid) vras obtained by boiling the mixtm*e boili before and after tho 
addition of ammonium acetate, and filtering immediately. Tlie 
amount of ammonium acetate must not be too small, nor that of 
acetic acid too lai’ge. For 0*1 gram of potash alum, there was used 
1 gram of ammonium acetate and 5 c.c. of oidinary acetic acid. Tho 
presence of ammonium chloride has little effect when the liquid is 
filtered immediately after boiling, but lowers the result if the pre- 
cipitation is performed in the cold, or the mixtni‘e is allowed to cool 
before filtering. g, 

Estimatioii of Irou Oxide and Alumina in Phosphates. By 
R. JoxEs (Chem. Zeit., 14, 269 — ^271). — The author criticises the 
methods employed until recently, and recommends as the best 
♦he following combination of Glaser’s method, slightly modified, with 
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l»art of Stutzer’s motliod. The phosphate is dissolved in hydrochloric 
and nitric acids, made np to a definite volnme, an aliquot part 
taken and treated with a quarter of its volnme of sulphuric 
acid of sp. gr. 1‘84, and its own volnme of 9o per cent, alcohol, 
making up to definite volume with the alcohol ; after 12 hours, 
the gypsum is collected, and when weighed, gives good results for 
calcium in absence of much magnesium. The alcohol is driven off 
from the filtrate, which is rendered alkaline with ammonia and 
boiled to completely drive off the ammonia. The precipitate may be 
weighed, and half the weight taken as iron oxide and alumina, which 
gives good results, or it may be treated with molybdic solution, tlic^ 
phosphoric acid separated in the usual way, the iron and alumina 
precipitated with dilute ammonia, redissolved in hydrochloric acid, 
reprecipitated, &o., and weighed. D. A. L. 

Titration of Chromates^ Barimn Salts^ and Sulphates. By 
P. SoLTSinx {Clipm. Of^ntr.^ 1890, ii, 217 — 218; from Fharm. Zetf.^ 
35, 372) — The titration of solutions of barium salts with potassium 
dichromate, and inversely the titration of chromates with baifiuni 
salts, may be readily performed with either hiematoxylin or logwood 
extract as indicator. A solution of barium chloride is prepared equal 
to one of potassium dichi*omate, and for the determination of barium 
salts, potassium diohromate is run in from the burette until a droj> 
placed on a w'armed porcelain plate with a drop of hmmatoxylin just 
shows the formation of a blue-black coloi^ation. The solution to be 
titrated must be neutral, and may not contain more than the merest 
trace of either acetic acid or ammonia. Chlorides and nitrates do not in- 
terfere with the reaction, nor does rosolic acid, which latter may be used 
as an indicator for the titration of solutions of salts of barium. If the 
solution of a chromate contains sulphates, the titration with barium 
chloride gives the total quantity of the two salts, from which must 
be deducted the amount of the latter as determined gravimetrically. 

For the determination of the combined snlphuiie acid, an excess of 
barium chloride solution is added, and the excess determined by 
titration with potassium dichromate. 

Salts of aluminium, copper, and iron must he removed from the 
solutions. J. W. L. 

Estimation of Antimony by Marsh’s Method. By A. vax 
Bylert (Bar., 23, 2968 — 2971; compare Kiihn and Saegor, Ahstr., 
1890, 1187). — For the estimation of antimony in alloys of tm» 
silver, and antimony, the author recommends the following process: — 
A three-necked Woulffe’s bottle is connected on the ouo hand with an 
apparatus for evolving carbonio anhydride, and on the other with thc^ 
usual calcium chloride tube and hard glass tube. The central neck 
of the Woulffe’s bottle is fitted with a wide tube reaching to the 
bottom of the flask. About 0*5 gram of the alloy is dissolved in 
20 o.c. of mercury at 60®, and poured, after cooling, into the flask* 
100 c.c. of 10 per cent, sulphuric? acid is then added through one of 
the side tubes, and the air expelled from the apparatus by carbonic 
anhydride. A freshly prepared sodium amalgam, obtained by dis- 
solving 5'5 grams of sodium in 25 c.c. of mercury, is then added drop 
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by drop tliroTigb the wide tnbe. The sublimate of antimony quickly 
appears in the heated tube ; the apparatus is then periodically shaken, 
care being taken that no liquid is allowed to pass into the central 
tube. After the evolution of gas has ceased, carbonic anhydride is 
again passed through the apparatus to expel all the hydrogen and 
hydrogen antimonide. The mercury solution is then poured off, 
dried with filter-paper, and divided into two equal portions, one of 
which is returned to the cleaned and dried apparatus, and covered 
with ?6 c.c. of a 10 per cent, sulphuric acid, whilst the other is mixed 
with 3 grams of sodium, and added drop by di‘op through the central 
tube as before. 

The results obtained are fairly accurate, hut might possibly be 
improved by employing hydrogen in place of carbonic anhydride for 
driving out the air. Another source of error is the oxidation which 
takes place in the manufacture of the alloy, and daring its solution in 
the mercury. H. Q-. C. 

Estimation of Hardness of Natural Waters. By E. L. ITbuue- 
TAUEB {Zeit, anal. CJiem, 29, 399 — 401). — The author proposes the 
following modifications of Clark’s test. The standard water is a 
mixture of 8 vols. of calcium sulphate solution of 12® of hardness with 
2 vols. of a 12® magnesium sulphate solution. Of this mixture, 
100 C.C. is used. The soap solution is of snch strength that 12 c.c is 
required for the 100 c.c. of standard water. The following new table 
lias been drawn up from titrations of the standard water diluted to 
the required degrees ; — 


Hjardness 

0" 

1“ 

2’ 

3° 

4° 

5' 6° 

G.c of soap solution . . 

0-6 

1-7 

2-8 

3-9 

4-9 

5-9 6-9 

Hardness 

7° 

8° 

9“ 

10° 

ir 

12° 

O.c of soap solution . . 

7-8 

8-7 

9-6 

10-4 

11-2 

12-0 


and a special burette (tltanometer) constructed, the readings of which 
give at once the degrees of hardness. M. J. S. 


The Analysis of Sulphurous Waters. By B. Vitali (Oheni. 
Oentr., 1890, ii, 1C6; from 13, 73 — 78). — Thiosulphates may 

be detected by the addition of potassium nitiite and a mineral acid or 
acetic acid. ITitric oxide is libexated, and the solution is theroby 
coloured yellow ; later, sulphur is precipitated, and the liquid becomes 
milky. This reaction is extremely delicate, 0 0001 per cent, of thio- 
sulphate being detectable. In testing for nitrites in presence of thio- 
sulphates with potassium iodide and starch, this reaction of tho thio- 
sulphate may prevent the formation of the blue iodide of starch, a 
yellow coloration being produced instead. In testing for iodine, in 
presence of thiosulphates, with potassium nitrite and an acid, it is 
better to evaporate the water to dryness after neutralising with 
sodium carbonate, and then to exn*aot the residue with absolute 
alcohol, which dissolves the iodide, leaving the thiosulphate nndis- 
solved. In the case of waters containing large quantities of calcium 
sulphate, it is recommended to first precipitate the c^cium as calcium 
carbonate before determining the silicic anhydride. Tn oi'der to 
prevent the precipitation of sulphur during the evaporation of water 
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for determination of the total solid residue, the author recommends 
that a current of hydrogen should he passed through the water. 

J. W. L. 

Examination of Water for Contamination by Gas Works. 
By F. Dickmakn (Zeit. anal. Ghem., 29, 398 — 399). — In a specimen of 
water from a brook which had suffered contamination from a neigh- 
bouring gas works, and by which poultry had been poisoned, the 
author detected traces of a substance giving the reactions of di- 
phenylamine. Owing to the stability of this compound and the 
sensitiveness of its reaction with nitric acid, its presence might be 
used as a proof of contamination by tar- water, if it should be found 
to be a constant constituent of that liquid. M. J. S. 

Detection and Estimation of Organic and Inorganic Poisons 
in Corpses. By A. Sbyda {Ghem. Zeit., 14, 31—32, 61 — 53, 128—129, 
181 — 184, and 198 — 200). — The author describes his system of 
examining corpses. The chemical examination proper is preceded by 
a preliminary examination of the blood, urine, and contents of the 
stomach and accessories. 

The blood, when not too decomposed to show the absorption bands, 
is examined spectroscopically ; if dry, it is dissolved in water, and made 
very slightly alkaline with sodium hydroxide ; the two oxybeBmoglobin 
bands and the intermediate hmmoglobin band merge into one con- 
tinuous band in partially decomposed blood ; the faint band in tho 
red is attributable to methmmoglobin in alkaline material or to 
hmmatin in acid blood. In the former case, further examination is 
only made under exceptional circumstances, such as the presence of 
hydrogen sulphide not emanating from ordinary putrefactive pro- 
cesses ; but, in the latter case, the red band being due to hmmatin, is 
regarded as indicating the presence of other reducing agents, or of 
acids, potassium chlorate, ferricyanides, nitroglycerol, or nitro- 
benzene, which are tested for in the urine and in parts of the body. 
Other isolated lines in the red are carefully noted, and carbonic oxide 
is sought for ; the presence of hmmatin, already reduced or otherwise, 
indicates the absence of carbonic oxide poisoning; caibonic oxide hsemo- 
globin is recognised in presence of oxyhmmoglobin and hmmoglobin 
by the mere displacement of the absorption band towards the red part 
of the spectrum when ammonium sulphide is added ; chemical tests 
with sodium hydroxide with or without calcium chloride are con- 
sidered of little value. 

In the 'i^ne : — Notes are taken of the quantity, colour, odour, of re- 
actions as to the presence of blood, albumin, and sugar, of the action in 
alkaline copper solutions, of the behavioui^ towards baiium chloride 
before and after treatment with hydrochloric acid, and of the occur- 
rence of balsams, alkaloids, soluble metallic poisons, and of such salts 
as potassium chlorate, iodide, or bromide. 

The contents of the stomach are examined in the dark for phosphor- 
escence, which is only due to phosphorus in acid mixtures, otherwise 
fungoid growth may cause it. The odour of the contents of the 
stomach may be acid, alkaline, like decayed cheese, or they may have 
a specific odour, or be putrid; sometimes they are well preserved, and 
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have a sweetish, repulsive odour, observed by the author in cases of 
arsenical poisoning. Food magmas and vomits are carefully sampled, 
treated with alcohol and then with ether, and examined macro- and 
micro-scopically. The alcoholic esti^act is examined for oxalates and 
foreign bases and acids ; matters found in the folds are also examined. 
The arsenic test is applied, and an aqueous extract of the magma is 
examined for soluble poisons. 

For the chemical examination proper, parts of organs, finely divided, 
are heated with water in a boiling water-bath for several hours, 
acidified with tai'taric acid, and distilled with steam. Two fractions 
lire made : the first will contain the more volatile matters, such as 
alcohol, aldehyde, acetone, chloroform, nitrobenzene, ethereal oils, 
turpentine, camphor, amines, and theia* volatile combinations ; the 
other, the remains of these more volatile products, and any less 
volatile substances, such as fatty acids, phenol, hydrocyanic acid, ifec. 
A plain distillation of alkaline material is required at times; if, how- 
ever, the presence of chloral hydrate or hydincyanic acid and ferro- 
eyanides is suspected, the finely divided organs are first moistened 
with potash or with hydrogen sodium carbonate respectively. A 
hteam distillation from alkaline solution, when necessary, is best 
effected, not directly, but with the liquid obtained by extraction with 
water and tartaric acid. The residue from the acid distillation is 
employed in testing for alkaloids. 

The odour, colour, opalescence, quantity, 4c., of the first fraction of 
the acid distillate ai*e noted. It is tested with silver nitrate, both in 
nitric acid and in ammoniacal solution, with sodium nitroprusside, 
potash, and acetic acid ; with alkaline permanganate ; with iodine and 
potash (iodoform reaction) ; with zinc-dust and hydi'ochloric acid for 
niti’obenzene ; with hydrochloric acid and alcoholic phloroglucinol for 
ethereal oils (a reaction frequently takes place, but too much depend- 
ance is not to be placed on it; it is better to examine the urine for some 
of these substances, also for altered camphor). The i*eagents for tur- 
pentine oil, in tangible quantities, are a mixture of fresh guaiacum 
alcohol and fresh citronella oil. Besorcinol and potash aio bettor 
reagents for detecting chloroform than the isonitrile test. A quantita- 
tive examination for these substances is seldom possible, with the 
exception of alcohol, but this cannot be estimated by distillation in the 
presence of amines ; therefore it is oxidised to acetic acid as follows. 

A portion of the distillate is redistilled, the fii*st portions collected 
are dried with potassium carbonate, distilled again, treated with 
sodium dichromate and sulphuric acid, rendered alkaline with potash, 
boiled to eliminate amine bases, then acidified, steam distilled, and 
the distillate, containing the acetic acid, titrated ; any sulphuric acid, 
if accidentally present, being estimated and allowed tor. The author 
attaches gi*eat importance to the estimation of alcohol, especially in 
the case of children. Various paints of corpses of persons addicted tc 
alcohol yield distillates containing alcohol, hnt not pure ethyl alcohol ; 
therefore such distillates i*educe alkaline permanganate, Ac., give the 
iodoform re^tion, and yield an inflammable distillate on redistillatiou 
from potassiuin carbonate. Alcohols readily evaporate from corpses, 
the more volatile disappearing first. 
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Passing on to tlie second fx*actionfrom the acid distillation, phonol, as 
a normal product of the decomposition of albuminoids, is frequently 
detected by Millon’s reagent, less readily by bromine- water. Large 
<iuantities of phenol are estimated by filtering the fraction containing 
it from the fatty acids, extracting with ether, drying the ethereal 
residue over sulphuric acid, and weighing, talcing precautions against 
the phenol creeping over the edge of the evaporating dish. As 
regards hydrocyanic acid, the distillate is tested with copper sulphate 
and guaiacum, and if the reaction is noticed, it is confirmed by some 
other test, and the acid deteimined as silver cyanide. Phosphorus is 
generally recognised by the phosphorescence, but if this does not 
occur phosphorous acid must be tested for and estimated in the residue. 
In examining the distillate for phosphorus, it is redistilled, using an 
upright bulbed tube, the distillation being continued for an hour 
after phosphoi*escence has ceased to appear; the new distillate is 
ti*eated with silver nitrate, &c., and also is tested for phosphorus by 
oxidising with chlorine-w^ater and adding ammonium molybdate. 

In examining for alkaloids, special care must be taken not to mistake 
ptomaines for other alkaloids, and to allow for the impure fo3*m of the 
latter. The material is treated with alcohol containing tartaiic acid, 
the extract filtered, evaporated, dissolved in watei*, filtered, neutm- 
lised with potash, concentrated, treated with alcohol, separated from 
the potassium tartrate, and the neuti*al aqueous solution is tested 
with alkaloid reagents (a preliminary test with tartaric acid and iodic 
acid being made for morphine) and examined systematically if 
requii*ed. A portion is rendered alkaline, and steam-distilled for 
nicotine, coniine, aniline, &c. In the absence of these volatile bases, 
another portion is extiacted with ether successively when neutral, 
acid, and alkaline, then with chloroform while still alkaline, and 
finally is made ammoniacal and extracted with amyl alcohol. The 
third portion is reserved for the direct confirmatory examination of 
any alkaloid indicated in the other portions. The aqueous residue is 
tested for narceine and curarine, whilst the vaiious cxtiacts are 
*‘xamined separately. The residue from the alkaline-other extract is 
tested with phosphoric acid for aconitine. Vitali’s ati*opine reaction 
is liable to be hidden by xanthoprotein colour reactions. For strych- 
nine, a double tost is made : first, a drop of vanadio acid solution is 
mixed with the residue, dissolved in sulphuiio acid, wliich is subse- 
quently diluted with conccnti*atcd sulphuric acid, and then solid 
ammonium vanadate is dusted over another 2 )ortion of the same 
solution. Attention is called to the fact that colocynthine gives 
reactions with both vanadio and chromic acids, which resemble those 
of stiychnine with the same reagents. The amyl alcohol extract, 
after purifying, serves for confirming the presence of morphine. 

Another portion of the original extract is examined for metallic 
poisons soluble in alcohol. The examination for metallic poisons 
generally is made with the residue fi’om the fii'st distillation or that 
from the alcoholic extraction ; in the latter case the alcohol is expelled 
by warming. The residue is heated with hot water, potassium chlorate, 
and hydrochloric acid until the organic tissue is destroyed ard all 
chlorine driven o£P, the magma is treated with tartaric ac«d, then 
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largely diluted witli water and, after 24 lionrs, filtered. The insoluble 
portion is ti*eated (if required with more chlorate and hydrochloric 
acid, then) with alcohol, and with ether to extract fe.t, and is ignited. 
The ash is treated with very dilute hydrochloric acid, and the residue 
dried, ignited, weighed, and proved conclusively to be silica by 
fusion with sodium carbonate ; or is examined for silver, lead, barium, 
and strontium. The soluble poi-tion is made up to a definite volume, 
and must be free from chlorine and chloi'ic acid. 

For mercury, a portion is nearly neutralised by means of potash, 
and is digested with brass w-ool for 15 minutes at 70° ; if the brass is 
visibly amalgamated, the presence of mercury is confirmed by heating 
in a test-tube, &c. ; but when the presence of mercury is not so evident, 
the brass wool is burnt with copper oxide in a ouiTent of air in a tube 
25 cm. long, drawn out to a doubly bent capillary, in which any 
mercury is accumulated, and identified with iodine. To estimate 
mercury, the hot hydrochloric solution is treated with hydrogen 
sulphide, the precipitate collected on an asbestos filter (or if arsenic is 
present, it is first digested with yellow atnmonium sulphide) washed 
with hydrochloric acid, dissolved in nitric acid, filtered through some 
asbestos, and the washings and filtrate diluted and treated witii phos* 
phorous add. After 24 hours, the calomel is filtered off, washed with, 
water, alcohol, and ether, and weighed on a tared filter. Throughout 
the estimation, high temperatures and contact with organic matter 
are to be avoided. 

To detect antimony, some of the liquid partly neutralised with 
ammonia is placed in a bright platinum dish with a piece of zinc foi^ 
six hours ; the brownish-black antimony flakes obtained in this manner 
being more trustworthy than Marsh’s test. This test does not answer 
in the presence of tin ; but hy fusing the mixed oxides with sodium 
hydroxide, most of the tin can he separated. To estimate antimony, 
hydrogen sulphide is passed through the slightly acid, and at jfivst 
boiling, solution until it has cooled down ; after three days, most of 
the hydrogen sulphide is driven off by carbonic anhydride, tho preci- 
pitate washed with an acetic acid solution of ammonium acetate, 
treated and washed with a solution of sodium sulphide, containing 
hydrogen sulphide, the solution treated carefully with hydrochloric 
acid, warmed, and then boiled. After 24 hours, the precipitate is col- 
lected, treated with an acetic acid solution of ammonium acetate, then 
cai'efully with nitric acid, evaporated, the residue moistened with 
sodium hydroxide, intimately mixed with dry sodium carbonate, dried, 
introduced by small quantities at a time into fused sodium nitrate in a 
silver crucible, and the mass, when cold, treated with water. After 
^ hours, the precipitate is washed with 45 per cent, alcohol, contain- 
ing soda, digested with a hot solution of tartaric and hydrochloric 
acids for half an hour, filtered, and washed with a dilute solution of 
tartaric and hydrochloric acids. The filtrate and washings combined 
are concentrated in a water-bath, the excess of acid reduced with 
ammonia, and the antimony precipiteted by hydrogen sulphide as a pure 
orange-coloured sulphide which is converted into oxide hy Bunsen’s 
method. The purity of the antimony is ultimately confirmed by its 
TOlatility, 
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To detect arsenic, mercury and antimony being absent, various 
obvious precautions are observed in applying* the Marsh test to some 
of the liquid, and when a mirror is obtained, the tube containing it 
is divided by a diamond into four parts, of which one is used for the 
odour test, another for solubility in freshly-prepared sodium hypo- 
chlorite, a third for dissolving in nitric acid and testing with silver 
nitrate, whilst the fourth is dissolved in nitric acid, and converted 
into arsenic sulphide by colourless ammonium sulphide. To estimate 
arsenic, hydrogen sulphide is passed through the warm hydrochloric 
solution for 12 hours, and after remaining three to five days in a 
closed flask, most of the hydrogen sulphide is driven ofE by a current 
of carbonic anhydride ; the procedure then resembles that described in 
the antimony estimation, but various points are to be observed : — 
1. Ammonia or ammonium cai*bonate are the only solvents used for 
arsenic sulphide on the filter. 2. The fusion is conducted in a porcelain 
crucible with fusion mixture and potassium nitrate. 3. The arsenic is 
always weighed as magnesium pyroarsenate. 4. The alkaline solution 
is not precipitated directly with magnesia mixture, but is first sub- 
mitted to the following treatment : — Neutralisation with nitric acid, 
expulsion of carbonic anhydride and nitrous acid, precipitation with 
hydrogen sulphide, and conversion into arsenic acid. 5. The ammo- 
nium magnesium arsenate is redissolved in hydrochloric acid and re- 
precipitated by ammonia. 6. Small quantities of magnesium arsenate 
are converted into pyroai*senate by dissolving in very dilute nitric acid, 
evaporating in a porcelain crucible over a water-bath, and carefully 
and gradually igniting the residue ; the method is susceptible of great 
accuracy ; as little as 0’0093 to 0'00?7 gram of arsenic in a portion of 
a dead body has been estimated. 7. Large quantities of pyroarsenate 
are preserved as such for reference ; small quantities ai*o converted 
into metallic arsenic in a Marsh’s apparatus, and are pi*eserved in a 
sealed tube. 

In the absence of mercuiy, antimony, and ai-senic, the hydro- 
chloric acid solution is made alkaline with soda, acidified with acetic 
acid, hydrogen sulphide passed in at the boiling point of the liquid and 
until cold, sodium carbonate added to distinct alkalinity, and the whole 
allowed to remain corked up until clear. The solution serves for de- 
tecting and estimating tin. The precipitate is washed with sodium 
sulphide containing hydrogen sulphide, oxidised with nitric acid, evapo- 
rated, moistened with sodium hydroxide, mixed with fusion mixture, 
dropped into molten nitre in a silver crucible, extracted with water, 
supersaturated with hydrochloric acid, filtered, and the hydrochlonc 
acid solutions submitted to the ordinary methods of analysis, weighing 
any metal isolated in a definite form. The separation of iron, alumina, 
and zinc in the presence of calcium and magnesium phosphates is 
effected in the following manner : — The hydrochloric acid filtrate from 
the hydrogen sulphide precipitate is concentrated on the water-bath, 
treated with chlorine-water, evaporated, the residue dissolved in very 
dilute hydrochloric acid, filtered, the solution supersaturated with am- 
monia, excess of the latter nearly expelled on the water-bath, the pre- 
cipitate removed, the solution acidified with acetic acid, and hydrogen 
sulphide passed into the boiling hot liquid until it gets cold. The zinc 
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snlpMde is weighed. The ammonia precipitate is dissolved in nitric 
acid, treated in a platinum dish with tin, w hich by repeated and careful 
treatment with nitiic acid is converted into stannic oxide, and with it 
the phosphoric acid into insoluble stannic phosphate, from which the 
alumina is washed out by very dilute nitric acid, and estimated in 
the solution by precipitating with ammonia, igniting the pa‘ecipitat(», 
fusing the ignition residue nith sodium carbonate, extracting with 
winter, filtering, &c. The alkaline filtrate from the hydrogen 
sulphide precipitate is examined for tin : — It is acidified with hydin- 
ohloricacid, boiled, hydrogen sulphide passed through until it is cold ; 
after remaining for 24 hours in a warm place the precipitate is collected, 
washed with an acetic acid solution of ammonium acetate, and ignited 
with the filter. The residue is moistened with nitiic acid, evapo- 
rated, ignited, and to get rid of the iron present it is washed into a 
silver crucible, dried, and treated for half-an-hour with molten 
sodium hydroxide, extracted with water, filtered, the filtrate acidified 
with hydrochloric acid, and the tin obtained in the usual manner. 

In conclusion, it is pointed out that not only are potassium, sodium, 
<*alcinm, magnesium, iron, and manganese normally present in the 
human body, but that aluminium, copper, and zinc are always met with, 
and less frequently tin and lead. These e’ctraneous metals arc derived 
from food, cooking utensils, medicine, <Scc. ; aluminium comes from 
various sources, and even after death may be introduced in the dust, 
when the post-mortem takes place in the country. The authoi* in ad vo- 
<*ating his employment of a solution prepared directly from the corpse 
material for the detection of arsenic, points out that considoiing the 
sensitiveness of the arsenic reaction a concentration of the solution 
is not necessary, that the “brown speck” on the porcelain lid 
refeiTed to by Otto cannot interfei*e in his method, wrhich, more- 
over, obviates any chance of vitiation through arsenical hydmgoii 
sulphide. It is also shown that the pi*esence of chlorides and nitiates 
does not stop the formation of gaseous hydrogen arsenide, pi'ovidcil 
that the zinc and hydrochloric acid are in excess and the evolution 
of hydro^n is allow’^ed to proceed sufficiently long : hut the prosonco 
of fi*ee nitric acid stops the evolution temporarily. It is still doubtful 
whether solid hydrogen ai'senide is converted into the gaseous modi- 
fication by zinc and hydrochloric acid. 

Ordinarily only one poison is found in a corpse, hut nevertheless it 
should be borne in mind that there is the possibility of more than 
one being present. D. A. L. 

Detection of Paraffin in Beeswax. By H. Hv.geii {Zelt, and. 

29, 480— -481 ; from JPhann. Centralhalle^ 30, 565). — A few 
grams of the substance in fine, air-dried shavings is gradually heated 
in a small, porcelain capsule, until fumes begin to rise. A half-litre 
wide-monthed bottle is then inverted upon the capsule, and when 
filled with white vapours is closed and set aside until the fumes Lave 
condensed upon its walls. The sublimate is then dissolved in 3 o.c. 
of chloroform, the chloroform evaporated in a test-tube, and the 
residue boiled with 4c.c. of soda solution. If paraffin was present, ir» 
will after cooling be found floating on the clear solution. A drop of 
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flic cbloroform ftolution may also be evaporated on a slip of glass and 
oxc^niined microscopically. 

The fumes from pure beeswax ai’o not so white as from paraffin, and 
are only obtained at a liigber tempei^ature (300 — 320®) , The sub- 
limate gives a coloured solution witli cbloroform, and a coloured and 
turbid solution with soda. The residue fi*om the chloi*oform solution 
is a dull film ; paraffin on the contrary gives separate grains in a 
clear field. M. J. S. 

Condition of the Sulplinric Acid in Plastered Wines^ and a 
Method of Distinguishing between Plastered Wines and Wines 
mixed with Sulphuric Acid. By L. Roos and E. Thomas (Compt 
rend,, 111, 575 — 577). — ^Wines which have been mixed with calcium 
sulphate do not contain potassium hydrogen sulphate. The liberated 
tai*taric acid interacts with the organic potassium compounds in the 
wine, and forms a new quantity of ])otassinm hydrogen taitrate. 
Direct experiment shows that when calcium sulphate is added to a 
solution of potassium hydrogen tartrate, and an acetate, malato, 
citrate, or succinate, the liquid contains no free sulphuric or tartaric 
acid, but acetic, citric, malic, or succinic acid is liberated. No potas- 
sium hydrogen sulphate could be detected in plastered wines by the 
following method, which will detect the addition of 0 25 gi^am of 
sulphuric acid per litre. 

The proportion of chloiino and the total sulphuric acid in the wine 
are estimated. 50 c.o. of the wine is mixed with a small quantity of 
ammonium acetate, and exactly precipitated with a standard solution 
of bai‘ium chloride. The filtrate is evaporated to di‘yness, heated 
gently, and the chlorine in the residue is estimated. If only normal 
potassium sulphate is present, the reaction is K 2 S 0 i -|- BaOb = 
BaSOi + 2KC1, and the chlorine in the residue should be equal to 
tbe chlorine of the barium chloride, plus the chlorine originally 
present in the wine ; if the acid sulphate is present, the reaction is 
KHSO 4 + BaCh = BaSOi + HCl -t- KOI, and the free hydrogen 
chloride is expelled in the process of evaporation, the loss increasing 
with the quantity of hydrogen-sulphate present. C. H. B. 

EstimatioiL of Dissolved Solids in Wine. By E. LIszTi 6 (07iem. 
Zelt., 14, 438, 455). — Results are quoted, showing the unsatisfactory 
chai*acter of estimations of “ extractives ” made by drying residues 
for 2 § hours. The author suggests (letoiminiug the alcohol both by 
distillation and by an alcoholometer at 15® ; tbe cliffieronce between tbe 
two observations being due to the “extractives” present may be 
utilised as a measure for them, and he finds that multiplying this 
difference by 0’32 gives numbers for the ([uantity of dissolved solid 
matter iu 100 c.c. of wine concoi'dant with actual determinatioas. 
The alcoholometer should not have a gi'eater range than 10®, or at the 
outside 12 ®, and for wines of sp. gr. gi’eater than 1 * 000 , a saccharo- 
meter showing volume percentages is employed, D. A. L. 

Detection of Methylated Nitrous Ether. By J. Muter 
{Analyst, 15, 48). — ^Mucli of the sweet spirits of nitre in commerce is 
pi*epared from methylated spirit instead of fi*om pure ethyl alcohol 
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as prescribed in the pharmacopoeia. The two may be discriminated 
by dissolving a fragment of solid potash in a sample. The 
methylated ether darkens, the colour varying from deep-yellow to 
orange-red, while the odour of methylated spirit becomes very 
distinct. The ether from pure spirit loses its odour of ethyl nitrite, 
and retains only that of ethyl alcohol, and it does not darken beyond 
the faintest straw colour. On treating with Hubl’s reagent the di'»- 
tillate obtained after digestion with potash, the methylated sample will 
absorb 0’4 to 0*7 per cent, of iodine, but that fi'om pure spirit none. 

M. J. S. 

Analysis of Carbolic and Snlphiirous Disinfecting Powders. 
ByJ. Mupee {Analyst^ 15, 63 — 68). — ^The author calls attention to 
the ambiguities in the usual forms of specification for disinfecting 
powders. Whilst the contracts are nominally for “ carbolic acid,” ifc 
is commonly understood that the powder may contain chiefly cresol 
and other high-boiling tar phenols. There have, however, been ca«»es 
where the supply of the more costly absolute phenol has been insisted on. 
The omission of the word “ available ” before “ sulphurous acid” some- 
times rendeis a literal compliance with a specification impossible. 

For the estimation of the phenols, the anthor still employs his own 
process (Abstr., 1888, 92), with the single modification that 150 c.c. 
of a 10 per cent, solution of sodium hydroxide is now used instead of 
200 c.c. of a 5 per cent, solution. The cresol, measured iu contact 
with brine, retains about 5 per cent, of water. Since anhydrous 
cresol increases in volume by about 5 per cent, when shaken with 
3 volumes of brine, whilst that containing water does not inci’easo or 
may even diminish, this furnishes a rough but ready test for the 
presence of water. For more accurate work the water must he dis- 
tilled out. Naphthalene, which is usually present in commercial 
cresol, may be estimated as follows : — 50 c.c. is shaken with 200 c.c. 
of a 10 per cent, solution of sodium hydroxide. The phenols dissolve, 
leaving the naphthalene floating. The solution is removed, the 
naphthalene washed with a 6 per cent, soda solution, then i*apidly 
filtered off. It is rinsed from the filter with water and again collected 
on a pair of filters. After drying as far as possible by pressing 
between blotting paper, the filters are separated and the inner one 
with its contents is weighed, using the outer one as a tare. 

For estimating the available sulphurous acid, 2 gi*ams of the powder 
is washed on a filter with dry ether until the phenols and tarry 
matters are removed. As soon as the ether has evaporated, the 
contents of the filter are thrown into a bottle containing 50 c.c. of 
N/10 iodine solution, and after half an hour the residual iodine is. 
titrated by thiosulphate. This method is unsaDisfactory when the 
basis of the powder is lime. 

In sulphurons powders which have undergone oxidation, the amount 
of original sulphurous acid cannot be ascertained if the mixtui'e had 
consisted of gypsum and calcium sulphite, but where the basis is 
silica, the sulphates present may he regarded as oxidised sulphites, 
and where sodium hydrogen sulphite has been mixed with gypsum, the 
estimation of calcium, sulphuric, and sulphurous acids iu an aq^ueous 
-extratet will give the necessary data. M. J. S. 
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Detection of Diresorcinol as an linpiirity in Synthetically 
Prepared Phloroglncinol. By J. Herzig and S. ZEibEL (MojicUsh,, 11, 
421 — 4*23). — The presence of diresorcinol, as an imparity in phloro- 
i^lncinol, scarcely affects its meltinsr point, or the mimbers obtained 
on estimating carbon and hydrogen. It may be best detected by 
dissolving a few milligrams of the sample in about 1 c.c. of concen- 
trated snlphurio acid, adding 1 — 2 c.c. of acetic anhydride, and 
warming the mixture for a few minutes in a water-bath. If diresor- 
oinol — or its tetrethyl ether or tetracetyl derivative — be present, a 
bluish-violet colour, which disappears on the addition of much water 
or of an excess of alkali, will be produced. By this means, the presence 
of 0*4 per cent, of diresorcinol may be clearly shown, and the delicacy 
of the test is probably much greater. Gr. T. M. 

Estimation of Sngars by means of Copper Potassium 
Carbonate Solution. By H. Ost (Ber., 23, 3003 — 3011 ; compare 
Abstr., 1890, 1031). — ^A solution containing 23*5 grams of crystallised 
copper sulphate, 250 grams of potassium carbonate, and 100 grams of 
hydrogen potassium carbonate per litre has the following advantages 
over Fehling’s solution for the gravimetric determination of sugars : — 
(1) It is unchanged by keeping. (2) Its action on cane-sugar is 
rdativoly slight. (3) After 10 minutes boiling, the precipitation of 
cuprous oxide is practically complete, and thus more concordant 
results are obtained. (4) The monosaccharoses precipitate almost 
twice as much cuprous oxide from this solution as from Fehling’s 
solution. (5) The quantity of precipitate obtained from different 
kinds of sugars varies considetably, thus rendering it possible to 
determine the composition of mixtures. The solution may also be 
employed for volumetric estimations, as the end reaction is sharp ; the 
time required for boiling, is, however,’ longer than with Fehling’s 
solution. For gravimetric determinations, 50 c.c. of the copper solu- 
tion is mixed with 25 c.c. of the sugar solution, water is added and 
the liquid boiled for 10 minutes, filtered through an asbestos filter, 
and the cuprous oxide reduced in a stream of hydrogen. The follow- 
ing table shows the quantity of copper precipitated by different 
sugars : — 


Copper. 


Invert-sugar. 


Dextrose. 


Levulose. 


G-alaotose. 


Arabinose. 


Milligrams. 

60 

55 

00 

65 

*70 

75 

80 

85 

90 

95 

100 


Milligrams. 

15*2 

16-6 

38*0 

19-4 

20*8 

22*3 

23*7 

25*2 

26*6 

28*1 

29-5 


Milligrams. 

15*6 

17*0 

18*5 

19*9 

21*4 

22*9 

24*4 

25*8 

27*3 

28*8 

30*3 


Milligrams. 

14-7 

16*1 

17*5 

18-9 

20*3 

21*7 

23*0 

24 - 3 

25 - 7 
27*1 
28*5 


Milligrams. 
17 *4 
19*1 
20 *8 
22*5 
24*2 
25*9 

27*6 
29 ‘3 
31 *1 
33-8 
34*5 


Milligrams. 

17-0 

18*6 

20*3 

21*9 

23*5 

25*1 

26*7 
28*3 
29 9 
31*5 
38*1 
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Copper. Invert-sugar. 


Dextrose. Levulcse. Calactose. 


Arabiuose. 


MiUigTams. 

105 

110 

115 

120 

123 

130 

133 

140 

143 

150 

155 

1(50 

165 

170 

175 

180 

185 

190 

195 

200 

2C5 I 


225 

230 

233 

240 

243 > 

250 , 

235 ^ 

260 
263 

270 I 
273 

280 

285 

290 

295 

298 '7 1 


IXilligramb. 
31-0 I 
32*4 
33*9 
35 3 
36*8 

38*2 

39-7 

41*1 

42*0 

44-0 

4d 

47-0 
48*3 
50*0 
51-5 

53- 0 

54- 5 

56- 0 

57- 5 
59-1 

60*7 

62- 4 
64-1 

63- 8 
67-5 

69-3 
71-1 
73-9 
74*8 
76*7 

78*6 
80*5 
82-3 
84-7 
87-3 

89-7 
92-3 
95*1 
98-0 
100-0 


Milligrams. 
31- S 
33-3 
34*8 

36- 3 , 

37- 8 

39 *3 
40*8 

42- 3 

43- S 
43*3 

40*8 
48 3 
49*8 
51-4 
52*9 

54*5 

50*0 

57-0 

59- 2 

60- 8 

62*4 
64*1 
. 65-8 

I 67-5 
I 69-2 , 

70-0 
72*7 
74-3 
76*4 I 
78-4 

80-3 , 

82*8 
83-1 I 
87-5 
89-9 { 

92-4 
94*9 [ 

97 -C ‘ 

100-4 
102-5 


MiUigramb, 
29-8 
31 -2 
32-6 
34-0 

35 4 

36 -8 

38- 2 

39- 0 
41-0 
42 5 

13 9 
45*3 
46*7 
48*1 
49-5 

51 *0 
62*6 
54*0 
53*5 
57 *0 

58*6 t 

60*2 I 

61*8 J 

63*5 , 

65*2 I 

66*9 ' 

68*7 I 

70*6 
72*5 
74*4 

1 

76*5 

78*8 ‘ 

81*1 
83*3 
85*9 

88 6 
91*3 
94*2 
97*2 
99*0 


Milligrams, 
36*2 
38*0 
39 *7 
41 1 
43 1 

44*8 
46 5 
48*3 
50*0 
51 *8 

53 6 
55 4 
57*2 
I 69*0 
60*8 

62-7 
64*5 
60*4 
68 *3 
70*3 

72*3 
74*3 
76*3 
78*3 
80*3 

82*4 
84*5 
80*6 
88*9 
91*2 

93*5 
95 *9 
98*3 
100*7 
103*3 

106*1 
109*0 
112 0 
115*1 
117*0 


MiUigraius. 

31*7 

36*3 

37*9 

39*5 

41 1 

42 8 
41 4 
46*0 
47 0 
19 3 

1 50 *9 

52 *0 
I 54 *3 
65 9 
57-5 

59*2 

00*9 

62*7 

, 01 * 1 . 

00-2 

08*0 
09 8 
71-0 
73*5 
75 4 

77*3 
79 '3 
81 *3 
83*1 
85*5 

87*6 

89*8 

92*3 

94-6 

97*1 

99*6 
102*3 
105*1 
, 107*9 

109*5 


In the case of lactose, the factor copper/lactose = 1"51 to 1*57 for 
Bolntions containing from 125 to 198 milligrams of sngar. For 
volumetric work, an indicator must be employed; after 20 minutes 
boiling, 198 milligrams of lactose precipitate 190 miDigrams of coppor. 
BajQSnose, -f- 5 H 2 O, does not affect the copper solutiou, 
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but after hydrolysis, it has tho highest reducing power, oO milligrams 
precipitating 150 milligrams of copper. J. B. T. 

Estimation of Sugar in Milk. By M. Kuhn (Bied. Oentr,^ 19, 
G28; from Mihdixeit., 18, 926). — Results obtained by Tollens’ 
method agree better with those obtained by Soxhlet’s method, when 
only so much serum solation is employed that the colour is bluish 
after boiling. If so much sugar solution is used that the liquid is 
greenish after reduction, results will be obtained which are 0*1 to 
0*15 per cent, too low. The phosphotnngstic acid method is not 
recommended. If Soxhlet’s method is not used, the lead acetate 
method should be employed. N. H. J, M. 

Estimation of Ash in Raw Sugar. By W. Minor (CJiem, Zeit, 
14, 510). — Stammer objects to the use of oxygen, and recommends air 
for the incineration of raw sugar in estimations of ash. The author 
has investigated the point, and sees no reason for disqualifying 
oxygen nor any special virtue in the atmospheric nitrogen, and as 
burning the charred sugar in oxygen takes 25 minutes, whilst com- 
bustion in air, with the aid of mechanical agitation, reqnires from 
6 to 15 hours, he considers the oxygen method is distinctly to be 
recommended. I). A. L. 

EstimatioB of Starch. By 0. Buixkb (^Zeit anal. Ghent,, 29, 
472 — 475 ; from Zeit, Bjpirituidust), — The author divides the processes 
hitherto proposed into those with and without high pressure, aud 
recommends the following as the best of the respective methods : — 
With high pressure : 3 gi*ams of the linely ground substance is stiiTed 
mth 2o c.c. of a 1 per cent, solution of lactic acid and 30 c.c. of 
water in a metallic beaker, then covered and heated for 2^ hours in 
a digester (Soxhlet’s or Limner’s) at 3^ atmospheres pressure, then 
mixed with 50 c.c. of hot water and, after cooling, made up to 250 c.c. 
and tiltei*ed. 200 c.c. is then inverted by coliobating with 15 c.c. of 
hydrochloric acid (1*125 «p. gr.) for 2^honr»s, then neutralised with 
soda, made up to 500 c.c,, and 25 c.c. of it titrated with JFebling’s 
solution. Without Jugh press^ire : 3 grams of the substance is boiled 
with 50 c.c. of water, and then digested for aii hour at 62*5“ with 
0*05 gram of Lintner’s diastase. It is then cooled, made up to 250 c.c., 
and 200 c.c. invei*ted with acid as above. For the preparation of 
Lintner’s crude diastase, 1 part of green malt is extracted for 
24 hours with 2 to 4 parts of 20 per cent, alcohol. The oxtiact, 
filtered by suction, is precipitated with twice, or at most 2^ times, its 
volume of absolute alcohol. The upper liquor is poured off and the 
precipitate thrown upon a pressure filter, then rubbed down with 
absolute alcohol in a mortar, again filtered and washed with absolute 
alcohol and then with ether, and finally dried in a vacuum over 
sulphui*ic acid. For the purification of this raw product, the precipi- 
tation and digestion with alcohol, washing with ether, and drying 
are repeated. By this means, albuminoid impurities are rendered 
insoluble and dextrinoid extractive matters removed. The dried 
product is a loose, yellowish- white powder, which has no action ou 
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Peliling’s solution eitlier before or after boiling with hydi'ochloric 
acid, and which does not turn brown when its solution is evaporated 
on the water-bath. It exhibits great hydrolytic activity, 

M. J. S. 

A New Application of Moliscbi’s Reactions. By G. Oolasanti 
(GcLzzetta, 20, 299 — 305). — ^Molisch (Abstr., 1886, 923) found that 
the merest traces of sugar or glucosides (0*00001 per cent.) could 
be detected by the addition of one or two drops of an alkaline solu- 
tion of a-naphthol or thymol (15 to 20 per cent.), together with an 
excess of concentrated sulphuric acid. Molisch further derived fi-om 
this reaction a confirmation of the alleged presence of sugar in normal 
urine. 

The author finds that extremely dilute solutions of potassium or 
sodium thiocyanate, treated in the same manner, show first a gi’een 
band and, on agitation, an intense violet coloration resembling in all 
i*espects that obtained from solutions of sugar. On cooling the liquid, 
a compound containing the naphthalene nucleus and the sulphonic 
group separates in a mass of long, slender needles. The solution of 
thiocyanate or thiocyanic acid must be very dilute, or on addition of 
sulphuric acid a brown coloration is produced, and hydingen sulphide 
is evolved. Urine must similarly be diluted before treatment with 
^z-naphthol, and altogether fails to give the thymol reaction. 

As urine has been found to contain thiocyanic acid, Molisch’s 
reaction affords no confirmation of the presence of sugar in that fluid. 

S. B. A. A. 

Reaction of TMocyanio Add. By G. Oolasanti {Qaazett% 20, 
306 — 3U8). — If a few drops of a solution of auric chloride (i^tli per 
cent.) made alkaline with a saturated solution of sodium carbonate 
or a 5 per cent, solution of potash are added to a few c.c. of a dilute 
solution of a thiocyanate (0*01 per cent,), a deep violet coloration is 
obtained, and a precipitate of metallic gold gradually separates. The 
thiocyanic acid in mine does not give the reaction, the liquid merely 
acquiring a reddish coloration. S. B. A. A. 

Sdmeider’s Method for the Estimation of Malic Acid in 
Wine. By B. Niederhauser (G/iem. Oentr,, 1890, ii, 172; from 
Pharm, CentralliaUe, 31, 378 — 379). — 100 c.c. of the wine is neuti^ah 
ised with decinormal alkaii, evaporated, incinerated, and the carbonic 
anhydride in the ash determined. From this amount, the quantity of 
carbonic anhydidde equivalent to the total tartaric acid present is 
deducted, tbe difference being then calculated into Bcialic acid. 
Since, however, wines usually contain other substances (tannic, 
succinic, acetic acids), all of which neutralise alkalis, and would 
when incinerated produce carbonates, the author conside 3 *s the method 
valueless. j, 

Comparison between Methods for Estimating Tartaric Acid 
By J. Toth (Oliem. Zeit , 14, 63— 64).--To compare the three rivai 
methods for the estimation of tartaric acid, the “ original Goldenborg’" 
method, the “ Lorenz-Goldenberg” method, and the “modified 
GoMenberg” method, the author made simultaneous and duplicate 



AN-VLTTIOAL CHEMISTRY. 


129 


estimations in crystalline calcium tartrate, in wine lees, in argol, and 
in tartaric acid, following rigidly the directions laid down in each 
method ; the numbers obtained are tfXbnlated, and fmm the results it 
is concluded that the Lorenz modification of the Goldenberg method 
is the best method, and is applicable in all cases, a specially valnable 
factor about it being the introduction of one-third normal soda for 
the titration. With regard to Boessneck’s suggested method, the 
author shows that the amount of antimonious oxide taken up by the 
odcium tartrate is not ^ a mol. for 1 mol., but is a variable quantity, 
which seems to depend on the amount of free tartrate in solution. 

D. A. L. 

Estunatioii of Tartaric Acid. By J. Wolfmann (Ghem. Zeit, 
14, 220; compare Toth, preceding abstract). — The author considers 
the use of litmus tincture unsatisfactojy in deeply coloured tartaric 
solutions ; he has noticed neutralisation of alkali by humus in such 
solutions, and does not regard the question of the estimation of 
tartaric acid as solved by the Lorenz method, in fact, looks with 
greater favour on the Goldenberg- Geromont results. He himself 
endeavoured unsuccessfully to determine tartaric acid by titration 
with permanganate. D. A. L. 

Estimation of Tartaric Acid in the Crude Products of 
Tartaric Acid Factories. By J. Telbisz {Ghem. ZeiL, 14, 347). — 
In consideration of results recently published by Toth (see above), 
the author has made several estimations of tartoic acid in various 
samples of calcium tartrate and dried wine lees, applying, with much 
precision, both the original ” and “ modified ” Goldenberg-Geromont, 
and also the Lorenz method ; the results are tabulated, and in his 
hands the latter method yielded undoubtedly higher results than the 
first two methods, and he agrees with Wolfmann (preceding abstmct) 
in considering the modified Goldenberg-Geromont method the most 
trustworthy, up to the present time. Variations as great as 7 — 10 
per cent., noted by T<Sth, in different estimations of the same sample 
by this method, have not been observed in the present experiments. 

I). A. L. 

Estimation of Citric Acid in Farts of Plants. By E. Olaassen 
(ZeU. cmah 29, 468 — 469). — ^The plant is extracted with very 

dilute ammonia and ammonium carbonate, the liquid somewhat con- 
centrated, precipitated with lead acetate, and filtered. The dried 
precipitate is boiled out with strong alcohol, then suspended in water, 
and decomposed by- hydrogen sulphide. The filtrate is evaporated to 
a thin syrup, mixed with ammonium chloride, excess of ammonia, 
and calcium chloride, and 3 volumes of alcohol added. The precipi- 
tate is filtered, washed with 75 per cent, alcohol, dried, and dissolved 
in hot dilute hydrochloric acid. After cooling, it is filtered, treated 
with excess of ammonia, and again filtered, and evaporated on the 
water-bath to dryness. The residue is taken up with boiling 
ammoniacal water, and the insoluble calcium citrate collected on a 
weighed filter. Traces of citrate xn the filtrate may be recovered by- 
repeating the evaporation. M. J. S. 

VOL. LX. h 
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Amount of Volatile Fatty Acids in Bsuicid Batter. By P. 
CoRBBTTA (JJhem. 14, 406). — Samples of fresh butter were taken 

and examined on the 16th of February for volatile fatty acids ; they 
were then exposed in vessels covered with paper, and again examined 
on April 3rd, when, in all cases, a redaction in the quantity of 
volatile fatty acids was observed ; in a subsequent examination on 
April 30th, no further change was noted, but a final test, on August 
9lii, indicated a still further falling off in these acids. The disappear- 
ance of volatile fatty acids in the rancid butter, although progressive 
in these experimente, was in no instance very considerable, and in no 
case could volatile fatly acids be washed from the rancid butter either 
by water or sodium hydrogen carbonate. Jl- A. L. 


Batter aad Mazarine. By 0. Yiolbttb (Oompt rend., Ill, 
345 — 347). — ^The acids resulting from the saponification of 50 grams 
of pure, dry butter by aqueous potash are distilled in a current of 
steam, and the successive portions of the aqueous distillate (the total 
volume of which should not be less than 10 litres) are titrated with 
normal sodium hydroxide, using phenolphthalein as an indicator. 
The volatile adds, which solidify, and the non-volatile acids also, are 
weighed, after being dried in a vacuum and melted. A table is given 
showing the results obtained with various butters and with margarine. 
It is assumed, on the evidence of Duclaux’s results, that the ratio 
between butyric and caproic adds in genuine butter remains constant, 
and equal to 1-645. 

In ordinary butters the mean proportion of volatile acids is 7 6 per 
cent., with a minimum of 7*0, and the proportion of non-volatile 
acids is 84*0 per cent., with a maximum of 84-6. In the case of a 
butter of high quality, the addition of about 20 per cent, of margarine 
would lower the proportion of volatile acids from 8*5 to the mimmum 
of 7 per cent., and would raise the non-volatile acids from 82-63 to 
84-76. In the case of ordinary butter, the addition of 9 per cent, of 
margarine would reduce the volatile adds to 7 per cent, 

0 H B 

Qptioal AnalTses of Butters. By 0. Viomitb (Ompt. 'rmd., Ill, 
348).— From his obserrations, the author concludes that butter and 
maj^iarme have different indices of refraction, the deviations in the 
oleorefraotometOT being -33’ to -27* for butters, and -15° to -8° 
fOT margarines. The indications of the oleorefractometer are snfB* 
ciently exact when the instonment is applied to mintnres of oou- 
siitnents giving known deviations. It is necessary to ascertain, by 
m^ of a large number of observations, the minimum deviation 
below which a butter maybe regarded as adulterated with margarine, 
pie oleore&a^meter may be used for the analysis of commercial 
bn^rs, but ^ indications wiU not he very exact, because these 
butters wiU give deviations below the minimum for good butters, and 
the proportion of margarine deduced from the lesnltB will he too low 


U. it. ii. 
By J, Mutbs and 


Aosly^ 0f L^, Cott<m Oil, and TaUow. .na 

48-50).— Employing the method 
described by themsdves (Analysi, April, 1889) for estimating the 
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liquid fatty acids in fats, and for treating tLem witli iodine without 
exposure to air, the anthers have obtamed the following results. 
They regard tallow as the best material for the preparation of oleic 
acid, and for this acid they find the iodine absorption to be 90 per 
cent., and to vary at most 0*2 per cent, from theory. The oleic acid 
from lard never gives so low a number, the average being about 93 
per cent., whilst tliat from cotton oil is found to be 135, with very 
little variation. In consequence of this wide difference, the per- 
centage of cotton oil in a sample of adulterated lard can be indirectly 
estimated with considerable accuracy. M. J. S. 

Beeswax. By A. Buisinb and P. Buisinb (Bull. Soc. OMm. [3], 
3, 867 — 873). — ^The authors confirm the results previously obtained 
by Hubl and Hebner with respect to the free, total, and combined 
acids of beeswax ; further, they have determined the iodine numbers 
for this substance, and describe a process for estimating the alcohols 
present. This consists in the fusion of the wax with potassium 
hydroxide and potash lime at 250°, which causes the evolution of 
hydrogen proportionally to the amount of alcohols acted on, and 
from the residue of this experiment the hydrocarbons existing in the 
wax are determined by extraction with a suitable solvent. Their 
results for pure, dry, washed beeswax are summarised 

M. p. 63 — 64®. Entirely soluble in hot chloroform. 

Wax Acids. 

Eree acids corresponding with 19 — ^21 milligrams KHO per gram. 

„ „ „ 13*5 — 15*5 per cent, cerotic add. 

Total acids „ 91 — 97 milligrams KHO per gram. 

Combined acids „ 72 — 76 „ „ „ 

„ „ „ 32*85 — 34*67 per cent, palmitic acid 

Batio of free to combined add 3*5 to 3*8. 

Iodine Numhers. 

100 parts of wax absorb 8*3 — ^11 parts iodine ; which corresponds 
to 9 — 12 per cent, ole’io acid. 

Wax Alcohols. 

Hydrogen liberated by fusion with KHO, 53*5 — 57*5 c.c. per gram. 

Wax JSydflTOca/rhons. 

M. p. 49*5- Percentage 12*5 — 14. Iodine fixed by 100 parts of 
hydrocarbon 22*05. T. Or. N. 

Estimation of Besin in Soap. By R. Willtavs (Analyst^ 15, 
81 — 82). — Cladding’s method (Abstr., 1885, 603) yields very good 
i*esults. The author prefers to work on the soap itself rather than 
on che acids separated from it. M. J. S. 

Estimation of Camphor. By P. Foeestbr (Per., 23, 2981 — 
2989). — A. number of substances now occur in commerce, consisting 
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of nitrocellulose and camphor, and np to the present no method is 
known for estimating the amount of camphor which they contain. 
The author proposes to cany out the estimation by distilling the 
substances with soda solution, when the camphor readily passes over. 
This may be then extracted with benzene, and the specific rotatory 
power of the benzene solution ascertained. Detailed instructions 
for carrying out the reaction, and tables of the rotation of camphor 
in benzene solution at different concentrations and temperatures arc 
given in the original. The results obtained are about 0*7 — 1*0 per 
cent, too low, probably owing to the difficulty of driving out the last 
portions of camphor. 

The author finds that sublimed camphor contains a small quantity 
of impurity, and that for the deteimination of its rotatory power, high 
temperatures must he avoided in its preparation, and the camphor 
finally twice recrystallised from 50 per cent, alcohol. It then melted 
at 174*8 — 175*3®, and after six crystallisations at 176*3 — 176*5®, and 
after 10 crystallisations the solidifying point was found by Landolt’s 
method (Abstr., 1890, 1) to be 178*7" (corr.). The boiling point of the 
pniified camphor was 209*1® under 759 mm. H. G. 0. 

Bstiination of Tantiin in Tea. By P. Maltschb^ fsky (J. Tha/rm. 
[5], 22,270 — 271 ; from JPharm. Zeit.f. Buss,, 29, 127). — The tannin 
is precipitated by means of normal copper acetate, and the excess of 
copper is titrated by the aid of potassium ferrocyanide solution. The 
copper solution contains 7*657 ^ams of copper oxide per litie (1 c.c. = 
0*01 tannin), and its strength is oonti oiled by evaporating a measured 
volume to dryness, moistening with nitric acid, heating to redness, 
and weighing the oxide. The ferrocyanide solution is pieparcd by 
making up to 1 litre, 100 c.c. of a saturated solution. To sfaudardiso 
this solution, it is added, 1 c.c. at a time, to 5 c.c. of the copper solu- 
tion dhluted to 100 c.c., until a drop of the mixed liquids gives a blno 
colour with a solution (1 : 100) of feme chloride. A second assay, 
in which the additions of feirocyanide solution are made by tenths 
of a c.c. towards the end, gives the exact strength of tlie solution. 
2 grams of tea dried at lUO — ^107° is extiaeted four times with 100 c.c. 
of boiling water each time ; the filtrates are united, made up to 
400 c.c.; 100 c.c. of this solution is boiled and treated with 10 c.c. 
of copper solution. The precipitate is filtered off, washed with hot 
water, and the filtrate and washings ai*e made up to 200 c.o. ; half of 
this is taken, and the excess of copper is determined approximately by 
means of the ferrocyanide solution ; the second half of the solution 
then selves for the exact deteimination of the copper. In 14 samples, 
the amount of taimin varied from 6*10 to 11*08 p*r cent. The water 
varied from 5*59 to 12 48 per cent. ; ash, 3*14 to 9*25 ; aqueous extract, 
17*3 to 39*4; caffeine, 1*09 to 2*88 per cent. J. T. 

Estiinatioii of Urea. By P. Miqtjel (Compt renrf.. Ill, 601— 
502).— Many of the urophagic microbes, and especially micrococci 
and sarcinae, can develop in a neutral and even in a slightly acid 
cultivation fluid. Several grow solely at the bottom of the vessels 
and piiiduce moi*e or less giuuulai* deposits w ithuut i-enderiiig iho 
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liquid turbid, whilst at the same time they produce a large quantity 
of the soluble ferment (this voL, p. 100 ). These clear liquids 
should be used for the estimation of urea. 

An aqueous solution of urea is simply mixed with the cultivation 
fluid containing the ferment; the alkalinity is at once estimated by 
titration, and the liquid is heated at 50° for two hours in a well- 
closed vessel, which it nearly Alls. The alkalinity is again deter- 
mined. and from the quantity of ammonium carbonate formed the 
amount of urea pi esent is calculated. 

TJiine and other organic liquids are previously heated with a slight 
excess of ammonium carbonate, Altered if necessary, and then mixed 
with the feiment, the object of this treatment being to prevent loss of 
ammonia from formation of double salts, neutralisation of any acid 
present, &c. 

A quantity of urea exceeding 10 per cent, interferes with the 
activity of the ferment, and in solutions of 80 per cent, the ferment is 
inactive. Concentrated solutions must, therrfore, be diluted. Am- 
monium carbonate, sodium chloride in small proportion, uric acid, 
aramoniacal and alkaline salts, extractive matters, albumin, and sugar 
in large quantity do not interfere with the results. 0. H. B. 

Simple Mode of Estimating Urea. By G. W. Hsaton and 
S. A. Vasev (Analyst^ 15 , 106—107). — The method, which does not 
aim at great accuiacy, ^is suggested for the use of medical men 
in cases where none ot the special forms of apparatus is available. 
An 8-ounoe bottle is fitted with a thistle funnel and gas delivery tube 
which dips under water in a basin. In the bottle is placed 1 fluid 
drachm of bromine and 10 fluid drachms of a ‘ per cent, solution of 
caustic soda. A bottle full of water is inverted over the delivery 
tube to receive the gas ; 2 fluid drachms of urine is then pointed into 
the generator and rinsed in by 1 fluid di'achm of water, and the 
bottle is shaken until gas ceases to be evolved. The receiver is 
then closed by the thumb, removed from the basin, placed in an 
upright position, and filled up with water, the volume required 
being noted. Deducting 200 minims for the volume of air dis- 
placed by the urine and water introduced into the generator, the 
3 *emainder is equal in volume to the nitixigen evolved, and each 
lOO minims corresponds with 0*25 per cent of urea. M. J« 8. 

Bapid Method of Estimating Urea in Urine. By G. J. H. 
Warupn (Awa7//st, 15 , 201 — 203). — The apparatus is a modified 
Grum’s nitrometei*, 630 mm. long and of about 75 o.c. capacity. Into 
its lower end is ground a stopper, on which 10 naiTOw grooves 
have been filed. The enp above the stopcock is of 5 c.c. capacity, 
and is accuiately marked at 2*5 c.c. The tube is graduated to 
show percentages of urea at once, assuming that 1 per cent, of 
urea in 2*5 c.c. of urine will yield 9*27 c.c. of gas. The hypo- 
hromite solution is stated to he made by dissolving 100 “grams’^ 
(? giams) of caustic soda in 750 c.c. of water and adding 25 c.c. 
of bromine. The inverted tube is filled with this solution and the 
stopper inserted. Its exterior and the cup are then rinsed and 



134 


ABSTKAOTS OF CHEMICAL PAPERS. 


dried. It is stood in a vessel of brine and the stoppei* is removed. 
2*5 c.c. of nrine is then placed in the cap and there mixed with iis 
own volume of saturated brine to increase its de^Uy, and this 
mixture is allowed to enter the tube in small portions. The last 
traces are rinsed in by biine. The tube is then grasped by the 
right hand, the thumb being tightly pressed against the open end, 
and the contents thoroughly agitated. It is then transferred to a 
vessel of water, where the heavy solutions flow away, and the 
volume of the nitrogen is read in the usual manner. M. J. S- 

Ustimation of Theine in Tea. By G. L. Spencer (Ohem. 
Centr., 1890, ii, 172 ; from /. Amer. Ghem. Soc., 4, 168). — 2 to 3 grams 
of the finely ground tea is extracted in a small beaker seven times 
with boiling water, the extract being each time decanted off, and 
the residue finally transferred to a filter, and washed with a few 
c.c. of boiling water. Basic lead acetate is added to the extract, 
about 8 C.C, usually being sufiBcient; the precipitate is filtered, 
washed with hot water, and the lead separated as sulphide, after 
which the filtrate is concentrated to about 60 c.c., with addition of 
about 5 grams of calcium hydroxide or magnesium oxide. The liquid 
is agam filtered, the insoluble portion extracted with hot water, and 
the filtrate is extracted with chloroform seven times. The chloro- 
form extract is distilled from a tared flask, and the weight of ilio 
residual theine recorded after drying at 75®. The method has been 
in use in the Department of Agidculture. J. W. L. 

Estimation of Qxdzdne. By Season and K. D. Bicumond 
(Analyst^ 15, 42—43), — ^In solutions containing quinine bisulphato 
dissolved in an acid, and free from salts whose base is precipitable by 
baryta, the quinine may be estimated by titration. Quinine bi- 
sulpbate is neutial to methyl-oiange, whilst the base itself has no 
action on pbenolphthalem. To 25 c.c. of the solution theie ai*o 
added 2 drops of methyl-orange solution (0*26 gi*am in a litre of 
water), and 2 drops of phenolphthalein solution (0*6 gram in a litre 
of 60 per cent, alcohol). Baryta solution (N/10) is then run in until 
the red colour changes to a brown, at which point all the free acid is 
neutralised. The addition of baryta is then continued until the pink 
colour of the phenolphthalein appears. As the pink colour develops 
slowly,^ care must be taken not to overstep this point. The number 
of cubic centimetres required for this second stage, multi])liod by 
0*0218, gives the weight of the hepta-hydrated quinine sulphato 
present. M. J. S. 

Reaction for Cocaine. By F. da Silva (GompL rend., Ill, 
348 — 349).— A small quantity of cocaine, or one of its salts, or of the 
residue obtained by evaporating a solution, is mixed with a fow drops 
of fuming nitric acid of sp. gr. 1*4, evaporated to dryness on the 
water-bath, and the residue mixed with 2 or 3 drops of concentratod 
alcoholic potash. A distinct and peculiar odour, recalling that of 
peppermint, is developed. In Diugendorfl’s systematic scheme of 
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analysis, cocaine is found among the alkaloids extracted by benzene 
from an aqueous ammoniacal solution. Of the other alkaloids of the 
same group, atropine, hyoscyamine, strychnme, codeine, and eserine 
give colorations when treated in the same way, and eserine also develops 
a disagreeable odour resembling that of phenylcarbylamine. Del- 
phinine, brucine, and verauine give only indistinct odours, which 
cannot be confounded with that from cocaine. Sabadilline and 
narcotine can be recognised in the same way, but the other alkaloids 
give no sensitive reactions of this order. 

The reaction will detect 0‘5 milligram of cocaine hydrochloride. 

0. H. B. 

Detection of Colchicine in Corpses. By K Oboloi^sei {Zeit 
<mah Ohem,^ 29, 493). — ^The finely divided viscera are rubbed up 
with glass powder, treated with oxalic acid, and digested for 12 hours 
with alcohol. The liquid is squeezed out, and the dry residue twice 
washed with alcohol. The extract is concentrated at a temperature 
not exceeding 80^ and the cooled residue made up to the original 
volume with alcohol. The filtered liquid is evaporated as before, and 
this operation repeated until no clots separate on the addition of 
alcohol. The residue is then dissolved in water, the solution purified 
by shaking with light petroleum, and the colchicine finally extracted 
with chloroform as usual. 

The alkaloid is best identified by means of the violet colour pro- 
duced by nitric acid; by Erdmann^s reagent (uitrosulphuric acid), 
which gives in succession green, dark-blue, violet, and yellow colours, 
turning to raspberry-red on adding alkali; also by Mandelin’s 
reagent (1 gram of ammonium vanadate in 200 grams of sulphuric 
acid) which gives a green colour. Colchicine is with difficulty 
destroyed by putrefaction of animal matter. The kidneys, bladder, 
and urine are best suited for forensic examination. M. J. S. 

Detection of Bile Constituents in Urine. By A. Jollks 
(Zeit. anal. Ohem.^ 29, 402—406). — Of the various tests proposed 
for detecting bile pigments in urine (Gmelin’s, Huppert’s, Vitali’s, 
Rosenbach’s, Ultzmann’s, Hoppe-Seyler’s, Dragendorff’s), those of 
Rosenbach and Huppert, with the following modifications, give the 
best results : — 

EosenhoMs Test. — A large quantity of the urine is filtered through 
clean, white filter-paper, the interior of the filter is touched with a 
drop of strong nitric acid containing nitrous acid, and the funnel is 
gently warmed over a flame. After a few minutes a green ring is 
formed round the spot moistened by the nitric acid. 

Eujpperii’s Test, — ^About 10 o.o. of the urine is shaken with an equal 
volume of milk of lime containing 10 grams of calcium oxide in the 
litre. The success of the test depends on the proper concentration 
of the milk of lime. The precipitate is filtered off and washed into a 
test tube with alcohol and dilute hydrochloric acid, then filtered, and 
the filtrate boiled. With only traces of bile pigments, the liquid 
becomes green to blue. An estimate of the amount of bile con- 

/ton 'Ka nKfa.iTiA/^ fnrkm fliA nnmKAr nf 4:hA ri'ninA Tf /t 
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is tlie ntimber of trains of iodine absorbed by 10 c.c. of tbe nrino, 
and 8 the specific gravity, the iodine number is ~ ^ The iramber 

for normal urine, filtered after cooling, is 6*5 to 8 1. though even in 
specimens rich in uric acid it rarely exceeds 7*8. The presence of 
even traces of bile pigments raises the number to 9*6, and values as 
high as 17'4f have been observed. M. J. S. 

New Test for Albumin. By A. Jolles (ZeiL amh Ghem, 29, 
406 — di07). — About 8 or 10 c.c. of albuminous unne is mixed with an 
equal volume of concentrated hydrochloric acid, and then 2 or 
3 drops of a saturated solution of bleaching powder deposited quietly 
on the surface. If as little as 0 01 gram of albumin per 100 c.c is 
present, a white turbidity appears at the surface of contact. This 
testi being less sensitive than that with nitric acid, which latter will 
detect 0*0015 gram per 100 c.c., may be used to find approximately 
the proportion of albumin present, since by diluting the urine until 
the one test gives an indication but the other none, the percentage 
may be known to lie between the above minimum limits. 

M. J. S. 

Detection of Albumin in Bacterial Urines. By A. Jolhes 
(^Zeit. anal. Okem., 29, 407 — 408). — The most sensitive test tor 
albumin in urine is that with acetic acid and potassium ferrocyauido, 
the lower limit of which is 0*0008 gram in 100 c.c. It is, however, 
necessary to filter the urine to obtain a standard with which to com- 
pare the turbidity produced hy the test. Wheu bacteria are present, 
a clear filtrate is best obtained by shaking with infusorial earth 
before filtering. In the case of purulent, slimy urines, rich in louco- 
cytes, traces of albumin may adhere to the precipitale ; but by wash- 
ing this with warm potash, and testing the filtrate, the smalhst 
traces of albumin may be detected. M. J, S. 
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Spectra of the Alkali Metals. By H. Ejlysei^ and G. Bunge 
{Ann. Fhijs, Ohem. [2], 42, 302 — 320). — The alkali metals or their 
salts were volatilised in the electric arc, and their spectra, obtained by 
means of a Bowland grating, were examined. It was found that lines 
belonging to any one series could be expressed in terms of the reci- 
procal of their wave-lengths, by the formula = A -h -h 

which is a modification of Balmer’s formula, and in which « is a 
whole number, which may vary from 3 to 16. 

AU the alkali metals have a number of reversible lines, which 
occur in pairs (except in the case of lithium), and are divided over 
the whole length of the spectrum ; these form the chief series. The 
formula) for the first lines in each series of pairs are as follows : — 

Lithium .... At. ^vt. 7*01 X-» * 43584*73 - 1336e9»-® - 1100084»-‘. 


Sodium „ 32*993 == 41536*81 - 139985»“‘‘ - 803301»-^. 

Potassium .. „ 39*09 = 35086*55 - 126983»-2 - 625318tt“^. 

Rubidium .. „ 85*2 X-^ =■ 33762*11 - 123521a ”2 _ 56*2255»-^. 

CsBsium .. .. „ 182*7 « 83501*56 - 325077a-® - 489885»-'‘. 


The wave-lengths are given in Angstrom units. It will be seen 
that all three constants in the foimnla decrease as the atomic weight 
idaes. The wave-lengths, therefore, increase with rising atomic 
weight, as Boisbandran has already pointed out. The difference 
between the values of X“’^ for lines in each pair is inversely pro- 
portional to the fourth power of ti, the lowest value of n being 
always 3. 

In addition to the above, there are also two series of lines for 
lithium, mbidium, and caesium, which (again with the exception of 
lithium) form one series of pairs ; and thei-e ai*e four series of lines 
for sodium and potassium, forming two series of pairs. The first 
lines in each pair are given by the above formula, the value of the 
constants being 



First Series. 

Second Series. 


A. 

JB. 

0. 

A. 

B. 

c. 

Id. 

28586 

10S62S 

1847 

286GG 

122391 


Na 

24496 

110122 

3267 

24549 

1*20726 

197918 

K 

21991 1 

114450 

111241 

22021 

119333 

63243 

Bb 

20939 

121193 

183207 

— 

— 

— 

Os 

19743 

122869 

311224 





The difference between the values of X*"' for lines in the same pair 
is always the same for each element. It is equal to that of the first 
YOL. LX. I 
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scenes ^lien n = 3, and appears, therefore, to be characteristic for each 
clement. The mean values of this difference are Na, 172, K, 508, 
Rb, 2341, Cs, 5450, in wave-numbers. These numbers are verv 
nearly in the proportion of the squares of the atomic weights, for if 
their square roots be multiplied by 1‘706 w'e get 

Ka, 23*0 K, 40-6 Rb, 82*6 Cs, 126*0, 
instead of 22*995 39*09 85*2 132*7, 

For lithium, assuming the above law to be general, the calculated 
difference between the pairs is one which would quite fall within the 
limits of observation, but as the lithium lines do not form pairs, this 
metal seems to be an exception to the rule. 

A compai'ison has been made between the lines here measured and 
the Fraunhofer lines in Rowland’s solar atlas. Only two pail’s in the 
chief series of sodium lines could be detected, the lines of all the 
other elements being apparently absent. H. 0. 

Dispersive Power of Organic Compounds. By R. Nasini 
{Gazzetta^ 20, 356 — 361). — A. claim for priority as against Barbier 
:ind Ronx (Abstr., 1890, 1353). 

Relation between the Refractive and Rotatory Powers of 
Chemical Compounds. By I. I. Kanonnikofp (/. Riiss, Ohem, 
Sof., 22, 85—96). — In two previous papei« (Abstr., 1888, 326, 453), 
the author has shown that on expressing the relation of the refractive 
and rotatory powers of a substance by the equation a = A0 — B, the 
relation A/B = 0, a constant peculiar for the solvent, and independent 
of the optically active substance. The author has investigated solu- 
tions of camphor and turpentine in over 70 different organic solvents, 
and gives his results in tabular form. It is found that in homologous 
compounds, such as aliphatic alcohols, ethereal salts of fatty acids 
and their halogen derivatives, the free acids, the aldehydes, chlorides, 
bromides, &c,, the constant G (as a mean = about 20) increases 
with every increase of CHa, the differences diminishing from the 
lower to the higher members, and vai’ving between 1*35 and 0*46, or, 
as a mean = 0*85. The difference for an increase of Ha = 1*4 in 
gutietically connected compounds, and —2*5 for compounds of dis- 
similar constitution. Similar values ai'e fotind for other changes in 
composition and constitution (double linkage, isomerism, polymerism, 
substitution), but it would occupy too much space to give the results 
in detail. For aromatic compounds, the equation a = A0 — B of the 
fatty series is converted into a = A0 -}- B. But where in aliphatic 
compounds increasing complexity in composition is regularly accom- 
panied by an increase of the value of 0, in the case of aromatic com- 
pounds a decrease is observed. The author proposes to investigate 
the influence of inorganic solvents on the value 0. B. B. 

New KiotograpMc Method. By A. G. Green, 0. F. Cross, and 
E. J, Bevan 23, 3131 — 3133). — ^The diazo-compoands of de- 
hyJrothiotolnidine and its condensed derivatives, which foi’m the 
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djes of the primuline group, can be employed for photographic pur- 
poses ; as the sensitiveness of these compounds is increased by com- 
bination with the complex colloids which constitute animal or 
vegetable textile fabrics. The sensitive surface is prepared by colour- 
ing a cotton or silk fabric with primuline (L to 2 per cent.), and 
then diazotising. Such a surface will give a complete positive picture 
after 40 to 180 seconds exposure, that is to say, in the bright lights 
the diazo-compound is completely, in the half lights only partially, 
decomposed, so that a perfect reproduction of the original is obtained 
in the form of diazo-primuline. The picture can be developed with 
any of the various amines or phenols which form a dye with the diazo- 
compound. 

The authors* experiments have already brought to light the follow- 
ing facts : — (1.) The action of light consists in the decomposition of 
the diazo-group, with evolution of nitrogen, probably with formation 
of the corresponding primuline phenol. (2.) The I'apidity of the 
action of light varies, cce/eris jparihts, with the nature of the substance 
with which the diazo-compound is combined. (3 ) Photographic 
reproductions of the spectrum show that, as regards intensity of 
action, the various rays of light ai*e not in the same order as that in 
which they stand with reference to halogen salts of silver. 

P. S. K. 

AcMoxl of Boras in Developers for Photographic Plates. 
By P. Mercier {Gompf. rend,, 111, 644 — 645). — ^Borax, although an 
alkaline salt, acts as a retarder of development when mixed with 
pyrogallol or catechol. The author points out that this is doubtless 
due to the formation of the conjugated acids described by Lambert 
(Abstr., 1889, 864). Quinol, resorcinol, sodium amidoiiaphthol-jS- 
fiulphonate (eionogen), and hydroxylamine hydrochloride do not form 
similar conjugated acids, and with these compounds borax acts as a 
very good accelei'ator of development. 0. H. B. 

Optical Notes. By E. Wiedemann (Ann, Phys. Chem. [2], 41, 
299 — 301). The violet colour of iodine dissolved in caibon bisulphide 
changes to brown when the solution is cooled by means of ether and 
solid caibonic anhydride (Abstr., 1888, 543). The author now finds, 
in accordance with a statement hy Liehreich, that when the brown 
solutions of iodine in ethereal salts of the fatty acids aL*e heated to 
about 80° they become violet, provided the solutions bo not too 
concentrated. 

Solutions of eosin or Magdala-red in alcohol, heated in capillaiy 
tubes, are found xo exhibit a very marked fluorescence at tempeiatui’es 
above the critical. Experiments with saff ranine failed owing to its 
decomposition. H. C. 

Contact Difference of Potential of Metals. By F. Paschen 
(Aim, Phys, Gliem, [2J, 41, 186 — ^209). — The author shows that an 
amalgam prepared by the electrolytic deposition of zinc on mercury 
changes in the electromotive properties which it at first exhibits, on 
merely being allowed to stand for some time. In order to restore its 
origi]]^ properties, it must be submitted to a new and longer electro- 
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lysis. Thus 705*8 grams of mercury were placed in a solution of 
zinc sulphate of sp. gr. 1'288, and zinc deposited by a current from 
two Daniell cells for 30 seconds. The amalgam thus produced would 
contain 0*0000656 gram of zinc to 100 grams of mercury. The 
B.M.F. of freshly-prepared amalgam IZuSOi], amalgamated zinc, was 
then measured and found to be 0*14 volt. -Mter remaining for three 
hours, the E.M.F had risen to 1-1291 volts, and a further electrolysis 
for 26 seconds was necessary to restore it to its original value. The 
above change is, however, only esliihited by an amalgam which con- 
tains very small quantities of zinc, and by increasing the quantity of 
zinc to a sufficient degree the property of the amalgam becomes 
practically constant. 

The suggestion is made that dropping electrodes, similar to those 
described by the author (Ann, PAys. Che?n. [2], 41, 62), mi 4 >ht be 
used in determining the contact difference of potential of metals, if 
filled with the molten metals, and these be then allowed to fiow into 
some suitable liquid electrolyte. If, as in the case of rnercniy, there 
is no potential difference at the place where the metal enters the 
electrolyte, the potential difference between two such electrodes will be 
^t of the metals which they contain. Great piactical difficulties lie 
in the way of such experiments as those here suggested, but it may 
in some cases he possible to use in place of the metals themselves the 
amalgams w-hich they form with mercury. The author desciibes a 
number of experiments made in this manner with zinc amalgam, and 
shows that the B.M.F. amalgam ] mercury, varies with the amount 
of zinc contained in the amalgam, the variation in these experiments 
hemg from 0*021 to 0*156 volt. H. C. 

Electrical Conductivity of Precipitated Membranes. By G. 
Tammann (Zeit phjsikaL Ghem,, 6 , 237— 240).— A solution of ou})ric 
sulphate superposed on a solution of potassium ferrocyanide precipitates 
at the dividing surface an exceedingly fine membmae of cupric ferro- 
cyanide, which permits the ti^ansfusion of water, but not of any of the 
salts present in the solutions. Notwithstanding this, the author 
finds that the presence of such a membrane in an electric circuit does 
not increase the resistance. His mode of experiment was as follows. 
He prepared solutions of the above-mentioned salts, having equal 
electrical conductivity, and superposed them in an electrolytic cell, so 
that one horizontal electi-ode was in one solution, tho other electrode 
in the other. The current had thus to traverse the precipitated semi- 
permeable membrane, and it was found that the resistance remained 
exactly as before. A membrane of zinc ferrocyanide behaves similarly at 
first, hut after some time it increases in thickness, becomes opaque and 
permeable for the salts, its resistance meanwhile gi-owing greater and 
attamng a maximum in about 15 minutes. Precipitated membmnes 
of zme and cupnc hydroxides thicken rapidly and diminish the con- 
ductivity by from 5 to 8 per cent. Membranes of insulating mateml 
such as pyroaylin, increase the resistance enormously, the only coii- 
duction ^ing probably that through the pores. (Compare Ostwald, 

ADwr., Xo^U, J Yy- 



GENERAL AND PHYSIOAL CHEMISTRY. 


141 


Influence of Water of Crystallisation on the Electrical 
Conductivity of Salt Solutions. By J. TeGtsch (Auti. Phys, GJiein, 
[2], 41, 2o9 — 287). — The conductivities of solutions of a large number 
of different salts have been determined for temperatures ranging from 
10° to 80°. The Kohlrausch telephone method was employed, and in 
order to obviate the difficulty arising from evaporation of the solutions 
at the higher temperatui’es the top of each solution was covered with a 
layer of molten paraffin. The conductivities were measured at eveiy 
10°, and the difference d between consecutive readings is taken as a 
mean temperature coefficient for the 10° rise of temperature. 

Solutions of salts which are ordinarily anhydrous in the solid state, 
such as KOI, ISTaCl, KNO3, have temperature coefficients which rise 
continually with the temperature, or which attain a maximum and 
then remain constant. On the other hand, the temperature coefficient 
of solutions of hydi-ated salts at first increases, reaches a maximum, 
and then decreases, the author attributing this last behaviour to the 
loss by the salt of its water of crystallisation. Calcium chloride forms 
an exception to this rule, the three solutions examined, which con- 
tained 4*5, 19*2, and 32 per cent. CaCh, behaving throughout as 
solutions of anhydrous salts. The temperature coefficient in the case 
of the second solution, however, only undergoes a slight increase with 
rising temperature, and is far smaller than that of the first or third 
solutions. Five solutions of cupric chloride were examined, having 
the percentages 1*35, 9, 18*2, 28*7, 35*2. The two concentrated solu- 
tions are green, the two dilute solutions blue, and the colour of the 
third solution is inteimediate between the two. All these solutions 
behave as solutions of hydrated salts, the temperature coefficient in 
each case reaching a maximum at between 40° and 50°. At the same 
temperatures, a change in colour is also observed, the green solutions 
becoming yellow and the blue solutions becoming green. In each 
case these changes seem, therefore, to be conditioned by a dehydration 
of the salt taking place as the temperature rises. Cobalt chloride 
shows a somewhat similar behaviour, the colour of the solutions 
changing from red to blue on heating, and at the same time the tem- 
perature coefficient reaching a maximum. The temperature of the 
change is, howevei*, higher in this case, and therefore it is not so 
i*eadily observed. 

The author concludes that salts are contained in solution partly as 
hydrates and partly in the anhydrous state. 4-'^ high temperatures, 
the hydrates pai‘t with their water, this taking place the more readily 
in the more concentrated solutions. The water of hydration exercises 
a specific influence on the electrical conductivity of solutions. 

H. 0. 

Electrical Conductivity of Saline Solutions. By P. Ohrott- 
SHTCHOFF and W, Pashkoff (/. Bibss. Ohem, Soc.^ 22, 110 — ^115), and 
by Chroushtohofp (ihtd., 115 — 116). — ^The two papers contain a large 
number of expeiimental data as regards tbe conductivity of aqueous 
solutions of salts and mixtures of salts and acids, but the conclu- 
sions arrived at are the same as those contained in Ohroushtchoff’s 
previous papers (Abstr., 1889, 808 — 809). B. B. 



142 


ABSTRACTS OF OHEIMIOAL PAPERS, 


Solubilily of Mixtures of Electrolytically Dissociated 
Substances. By A. A. Noyes (ZelL pJiysiJcal, Ohem,, 6, 24i — titJ?). — 
It has been shown by Nernst (this vol., p. 8) that the principles vetyn- 
lating the influence of two salts on each othert solubility sro ihoso 
deduced from the general law of mass action as interpreted in (be 
light of the electrolytic dissociation theory. The author, in ilu' 
present paper, contributes an account of his cxporinioiitiil work on 
the subject. He investigated 11 pairs of salts, and finds the resuH'^ 
of his experiments in very good agreement with tho thoorotieal 
values. Most of the work was done with binary electrolyte's, for 
example, AgBrOa : AgNOj, TISCN : TINO 3 , but a few ternary electro- 
lytes were shown to give results equally in harmony with tho theory. 
Experiments were made not only with pairs of^ salts t*on- 
taining one ion in common, but also with pairs whoso ions W(*r(' all 
different. 

Beckoning back from the solubilities, it is possible to calculate the 
dissociation constants of strong electrolytes. This is a fac*t <>f co»i- 
siderable importance, for the ordinary method of calculation from the 
electrical conductivity fails in such cases to give a constant nutnber 
at all. d. W. 

Method of Deter m i n ing Thermal Expansion for Equal 
Quantities of Heat. By E. J. Dragoumis (Z&iL phfjsihaL (Jlwm,, 6, 
281 — 284). — Let V be the volume of a substance j (jrits weight ; a 
its coefficient of cubical expansion ; c its specific heat ; (j its Hpoeific 
gravity ; At the rise of temperature, and A the expansion caused by 
the communication of 1 cal. ; then A = YaAL But At ss l/cg and 
= l/s; therefore A = a[cs. In the case of gases, A is evidently 
inversely proportional to the molecular heat, for a is constant for al I 
gases, and s varies inversely as the molecular weight. 

The author determines A in the following manner : A dilaiometor 
packed in cotton wool contains the snb&tanco whoso cxpatiHion is to 
be measured, and also a platinum spiral, the ends of whieli arc ftmed 
through the walls. By means of this spiiul tho substanc(» is Iu»al(*<l, 
a current of about 0*2 amp^i'e being passed. Ennn tho cum'jit, tht» 
heat communicated is easily calculated, and tho expansion for thin 
amount is observed. Compai’ative experiments with various liquitls 
were executed, and the results found to bo satisfactory. J, W. 

Estimation of the Specific Gravity of Frothy Syrups. By 
A. Gexibsbb {Zeit ang. Oh&ni,^ 1890, 44 "- 4 5). — ^A tiirod i)yk«omctc»r 
is about two-thirds filled with the syrup, in which ajr-I)ul)l)U*K arc 
entangled, and the weight is noted. It is then carefully Iicated in a 
salt bath, and maintained in ebullition for a few inonieutH. I'lio 
whole of the air rises to the surface, where it forms au extremely thin 
layer of fmth. After cooling, water is addei so as to flout on the 
surface without mixing. The froth readily dissolves, and llio uii* 
escapes. The pyknometer is then filled to the naark with water, and 
weighed. On deducting the excess of weight, above that of tho syrup 
taken, from the total amount of water which the pyknometer will 
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contain, the romainclor fcivoa tlio weight of water equal in volniiKi to 
the syrup taken, and clionco the specific gmvity. M. J. S. 

Dissociation Phenomena. By A. W, v. ir()KM\NK (/^er., 23, 
3303 --33U)). — Dmociatioii of Oarbonio AnhydritU*, — In 1S()0, tlio 
author piihlished a })aper in conjunction wiih IL JhiJl, in which it 
was stated that carbonic anhydride is gradually doconiposod by the 
passage oC a series of eloctne sparks through the gas, and that a ftei* 
a time the carbonic oxide and oxygen recombine with explosive 
violence. A repetition of these ex]>eriments has shown that the 
explosion only occins under certain special conditions. 6 — 10 o.c. of 
dry carbonic anhydiide under a pressure of G60 — 700 mm. arc 
brought into a stout glass tube standing over mei*cury; a short 
piece of platinum wire is fused into the shorter limb of a thin 
U-shaped tube, the tube is filled with mci*cary, and a second piece 
of wire wound spirally round the outside of the shorter limb, wliicli 
is then passed up into the vessel containing the gas; in this way 
the length of the spark may bo readily regulated; in general it 
should bo 2*5- —3 mm. Conneetion is made by two wires dipping into 
the mercury <‘ontainod in the ***^^1 trough respectively. The 

electric current is obtained from two Bunsen’s elements of medium 
size, which are connected with a BuhmkorlF’s coil and a small 
Leyden Jar, the coil being 30 ora. long and 10 cm. in diameter. 

(iMio first explosion usually occurs after L> — 20 minutes, and tlio 
subsequent ones at shorter intoiwals, since the i*ogonoration of the 
carbonic anhydride is not complete. The dissociation of carbonic 
anliydrido may bo shown by passing the gas through a glass tube, in 
the middle of which two platinum toi*minalH are fused ; a series of 
sparks is allowed to pass, and the issuing gas collected over potash ; 
part of the gas remains undissolvod, and is found to bo oxj)losivc, Carb- 
onic anhydride does not appear to bcatallaffeotodhy a glowing spmil 
of wire; it was not fomul possiblo to prepare the gas fi*eo from air. 

Dmociation of kiteanh* — The iujcompanying illustration (next page) 
shows a form of aj)paratus which may bo employed for the purpose of 
showiug the dissoeiatien of steam at varying proHHui*es. 'Che wide glass 
tube is 2*5 cm. in diameter and 20 cm, in length, the lower tube is I cm. 
in diamolor and 40 cm. in length ; the ai)]>aratus is lillod with moist 
nKU*om*y and hofi,tod with stoam; inHt<»Hd of fixed terminals, the 
U-tttbe and wives desoribed alwvo may ho employed; inonooxpori- 
meut 2*5) c.c. of gas wore obtained att»er ten miimtos ; no regoneratiou 
of water oeeuiTod, as in the case of carbonic anhydride. The experi- 
ment may be varied by allowing the apparatus to cool whilst the 
electric cuvront is continued; the <lissociatod gases gradually combine, 
and the whole tube becomes refilled with mercury. The current 
employed is obtained from throo Bunsen oolls, with the coil and 
Leyden jar as befoin. titoam ma;^ also bo dissociated by moans of a 
glowing white hot spiral of ])latinum wire ; the two ends are con- 
nected with accumulators, steam is passed over the coil, and the 
mixed gases are collected over cold water*, which BOL*ves to oondouso 
tho excess of stoam. 

JJmoeialion of doses ami Vapmrs by the Silent 
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meats ia tHs directioa show that ozone is produced by iiho dccoin po- 
sition of carbonic anhydride, the results of Andrews and lan, IJrotlio, 



and others being thus confirmed. Steam may also bo deconn )obc*(1 by 
passing it through a Siemens ozone tube, or by the use of tho nuHit- 
filed apparatus devised by Berthelot ; various exporixnontH woi'o inndo 
to prove that the explosive gas obtained was really dorivod from ilu* 
steam, and was not due to eleotrolybis. Beifcholot’s rosults on 
decomposition of ammonia by moans of tho silent discharge ai*o 
firmed. The vapours of methyl alcohol, ethyl alcohol, and eihyl 
ether may also be dissociated by means of the silent dischargo. 

(Ti H« 

ImfixLence of IVEineral Acids on the Velocity of tho Reaction 
between Bromic and Hydriodic Acids. Hy (J. Maonanin! 
{Gazzetf 0^20^377 — 393). — ^The reaction between bromic and hydriodic 
acids was shown by Ostwald (Abstr., 1888, 1024) to form iiti 
tion to the ordinary mle of mass action, and neither M(*ycrhofft»r*H 
(Abstr., 1889, 9) nor Burebard’s (Abstr., 1889, 208) tixprewhions atH» 
found to satisfy tbe experimental data lespootang the variation of tho 
speed of the reaction. These discrepancies aro ovidontly oc'caniontwl 
by secondary reactions, which alter the velocity of the changCH «f 
every instant. Ostwald found that mineral acids inci'casp tho speed 
of the reaction, and that the increments are sensibly proportional to 
the affinity coefficients of the respective acids, or to tJio (juanlity of 
hydrogen electrolytically dissociated from them. Tho author huH 
continued Ostwald^s investigations on tho accelerating or t*oiHiding 
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(‘Ifocl? oC mineral ncidh on tliis reaction, expoiinicni in^y with hjdro- 
ehloiic, uiirie, sul2)hnric, and bromic acids, wiih mixiures ol some of 
tlicse acids, and wiih ])otassinm bromato; From ihc tabulated results, 
he draws the following conclusions. Durins; the course of ihc 
different chanp^es, the i*oaction is influenced in the same way by the 
secondary actions. The reciimocal values of the i nn os ro(j aired for 
the se 2 )araiion of a detcnniiiato quantity of iodino vary as the 
velocity of the roH 2 )octive reactions. Tlic velocity ot the reaction is 
jicccleratcd by bydrochloric acid, but the aoceler«itiou is not i)i*o})or- 
tioiial to the quantity of acid present. The quantity of iodino 
dei)osited aftei* equal tini(‘R in presence of equivalent quantities of 
hydrochloric and niti*ic acids is the same. Mixtni‘e& of Jiydrochloric 
and niti'ic acids, in any proi)oi‘tions, arc equivalent to cither of the 
acids, so that, iiidopcndontly of the nature of the olcctro-ncf^ativo 
radicle, it may be said that the velocity of the i‘caclion depends 
entirely on the quantity of hydrogen electrolylioally dissociated, 
without, liowovor, being iirojiortional io it. 1'ho action of suliihurie 
acid is more complit*alod, on account ot the ineonipleto dissociation of 
ihai acid. The accelerating (effect of bromic acid is almost six times 
that of hydrocldorie omit rio acid. hS. Ji. A. A. 

Velocity of the Halogenisatio]! of Fatty Hydrocarbons. By 
M. Wjsni UMANJ^ (/?cr., 23, 3174 — ^.3175). — The following two laws 
are deduced fi*om a study of the action of bromine or chlorine in 
sunlight on amyl bwuuido, amyleno bromide, liquid and solid tri- 
bromoiieutaue, tetrabroiuopontano, and amylono chlorido : — (1) Sub- 
stitution proceeds more slowly as the quantity of ])ositivo hydrocarbon 
becomes smaller. (2) The hu'gor tlio quantity of hydrocarbon present, 
the quicker the substitution. J. B. T. 

Cryoscopic Investigation of Colloidal Substances. By A. 
fiAUANfjiinr (f/. /SV., 22, 102 -107^. — The author has 

shown that lluouU’s method may ho eon veniently employed for the 
<lelerinination of the moleeular weight, of colloidal substauces (Abstr., 
IWM), 1215), Kimilar rosults were obtained by Morris and Brown, 
by Ukstrand and Maiutdius. On the other hand, Paierno, in his 
research on gallie and tannic acids, has arrived at the coneliision that 
their moleeular weights cannot be dciermined by Kaoult’s method, 
The values obtained by Puternb give 10 mols. of the Hrst, and 100 
mols. of the seeond, as tlie molecular weigliis in solution. The author 
shows that I^aternii’s pap<‘r includes an error in ealeulation, and that 
the values greatly dejiem I on the purity of the material, i'irst the 
moh*ciilar wtdghi of gallie a<*id was determined. It was dried at 120\ 
losing 0’()5 per cent, water, coircsponding with the formula (lilToOs -f 
HiO. Ill aqueous solution, coutaiiiiug ()*523H per <’eni., the dejiros- 
hion was 0*00*’, and the molecular weight 10(5; in aootic acid, con- 
taining 0*4107 part, tho depression was 0*095", molecular wciglu s» 
J08, wh(»roHH the value for O^lUCh is 170; gallic acid exists, there- 
fore, as a single molecule in solutions. 

Oommcrcial tamiiii was found to contain some gallic acid, the 
quantity of which, as calculated from the depression of the impute 
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preparation, compared with that of the pm-e pvepamtion, WM fonnd to 
L 2-39 per cent. It was dried for 20 hours at 120 , 

10-66 per cent. Aqueous solutions with a concentration ol ^ 

show a depression ot 0-015--0-060, giving a molecular weighr, 
of 104f4f— 1195 (mean, 1104). More concenti-ated solninnw, 
ing 5*5 to 9*5 per cent., gave higher molecular weights, 14, )7 to a. Ml), 
bnt the values are useless, as solutions of more than 4 per cout.. ol 
tannin in water become turbid at 0° tannin separating^ out. Iti 
Patemo’s solutions, containing 11*5 — ^23 per cent, of tannin,-^ "T®,* 
the tannin must have separated at 0° in the insoluble state, hm 
(corrected) molecular weights, = 2643 — 3700, of no “*** 

author finds in acetic solution, molecular weights^ = i 
(mean 1113). Pure tannin was prepared hy Lowe’s method, but it 
was impossible to work with aqueous solutions, as not more tha?i 
0*5 per cent, is dissolved in water at 0®, and even such weak solutious 
became turbid. In acetic acid solution, as a mean, M = 1322 \mih 
found, whereas, M calculated for (CuHioOg)! = 1288, so Wuit taumn 
exists in solutions as a quadruple molecule. The author thinkH ilnili 
Patemo’s tannin was not quite diy, and shows by experiment thal; 
such a preparation causes a much larger depression, owing to the 
contamination of the glacial acetic acid by the water of crystulhsatioii 
of the compound. The author says that the empirical formula of 
tannin requires confirmation by further research. 


Apparatus for BistiUatioii under Reduced Pressure. IJy H, 
WisticENUS (Per., 23,3292— 3295).— The author dcsciibes two forms 
of apparatus for use with the the Bunsen pump, to prevent bai^kward 
di:fiasion. The first consists of a tube, with one round and ono pi*ai • 
shaped bulb ; in the depression between these a rubber ring is placed, 
one end of the tube is sealed, a small opening is made iii the hide and 
is coveied with a piece of rubber tube, or an ordinary Bunsen valv<» 
maybe attached; the other end of the tube is connected with the 
vessel to be exhausted, the pear-shaped bulb fits into a wide tub(‘, tho 
rubber ring serving to make the connection air-tiglit ; the socotid tuho 
is joined to the pump in the usual manner, Tho second form of valvo 
consists of two tubes, one closely resembling a thistle fittUKd, tin* 
narrow end of which is attached to tho pump; a bulb wilh a 
small apeiture is blown at the end of tho second tubes an<l it is 
covered with a rubber cap, thi'ough which an opening is piewu'd a 
little distance from the one in the glass; tho rubber cap HOvvt‘M io 
make an air-tight connection between the bulb and tlio wiilo end of 
the first tube. 

An apparatus for fractional distillation under reduced pressure is 
also described ; it consists of a combination of several of the lti*8t «»r 
these joints, and provision is made for changing the receiver- without 
interrupting the distillation. J. B. T* 


Isomorphism. Part III. By J, W, Retgjsks {Zdt phydkal Uhm., 
6,193—236). — ^Inthis communication (for previous papers see Almtr., 
1890, 328, 1208), the author first discusses the relations of aiorphotropy. 
He would limit the term morphotropic to such substaucos as show a 
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total analogy of form, and not, for instance, merely analogy of angles 
in one zone. Isomoi'phons siibstancos have not only this tot.il form- 
analogy, Init also analogy of cliomical constitntiou. NIorphotropic 
siibatanocs are not nccofeharily chemically analogons, bni innst be 
ehoinieally oonuccted with o.ach other. Hubsiances which show a 
total form-analogy, bnt have no chemical i*osomblan(*c, are tornietl 
isogonic. In the I'ogulav system, for instance, potassium olilorido and 
rubidium chloride arc isomorphous ; potassium chloride and sodium 
chloride, morphoti’opic ; and sodium chloride and sodium chlorate^ 
isogonic. 

isomorphous mixtures ai*e proved by the continuous linear change 
of physical px*operties with the composition of tlio mixture. No 
intimate crystalline mixture can bo obtained with merely morp]iotropi<5 
substances, and in this case identity of system, and of degree of hcnii- 
hodry, arc not essential. The author rejects Marignac and Klein's 
conception of mass isomoi'phism, according to which an clement or 
group, lai’goly propendorating in a compound, doierminos the crystal- 
line tbi'm, no matter what the other components may bo. It is tlio 
vohime and not the wnght of the group that is decisive. 

An investigation follows of tho supposed isomorphism botwoon 
potassium and sodium sulphates. The author proves that a dehnito 
double salt, 3K2S0i,NajKS04, crystallises from a solution of tho mixed 
sulphatos. It usually crystallises in hexagonal prisms or pyramids, 
but wliou tho mother liquor contains sodium chloride, it sopamtes in 
tables — tho “plate-sulphate” obtained iu tho manufacture of iodine 
from kelp. Potassium chloride does not effect this change of forn). 
Tho three simple forms ax^o then — 

KiiS04. Bhombio, psoudo-hoxagonal. Forms pyramids and prisms 
of hexagonal section. Optically biaxial. Weak bix^fringcnce, Sp. 
gr. = 2*6GC. Not easily fusible. 

3KaS04,Na«S04. Hexagonal. Forms pyramids and prisms. Optic- 
all^r uniaxial. Marked bircfringonco. 8p. gr. = Easily 

fusible. 

NoaSOi* Rhombic, but not psoudo-hcxaf^nal. Forms only 
pyramids with rhombic section. Optically biaxial. Strong birofrin- 
gonco. Sp. gr. 3-G73. Fusible with gr<»at difiioulty. 

Tho double salt is not an isomor|)houH mixture, as is shown by a 
consideration of its px*operti('s in x*o1aiion to those of the simple salts. 
Mach simple salt can take up a minute quantity of tho oUior, which 
poitits to a very limited isodiuiorphisin, Tho general results arc— 

(1) KitfeJOi and Na4S04 arc net isoraorrdious. 

(2) They only fox*m one double salt, 3iCiH()i,Naj»SO*. 

* (3) From mixed solution tbe pnro double salt separates out along** 
side one or other of the simple milts. 

f4) KjBOj and tho double salt are morplioti'opio. 

(5) Na4S04 is not nioi'j)hotropio cither with KsSOi or with the 
double salt, but is crystallograpUically coxnplotoly indopondont, 

Tho dolomite series is next discussed. In this series wo have 
calcspars containing a little magnesium carbonate, magnesites con- 
taining a Httlo calcium carbonate, and dolomites which have the two 
salts nt noai*ly e(pia1 molecular proportions. Oaloulatod from the 
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specific gravities of the coinponeoat salts, that of dolomite should bo 
2‘84D ; it is actxiall 7 2-872. The author considers the sorios not iso- 
morphous, but merely morphotropic. W . 


Inorganic Chemistry. 


AfSnities of Iodine in Solution. By H. Gautier and Q. CirARi‘\ 
rend,^ 111, 645 — 647). — mercury is agitated with aii^'y 
solution of iodine, a green precipitate of mercurous iodide is Ibrinod, 
but if the mercury contains another metal, the iodine combi noh wiih 
the latter in proportions depending on the nature of the 
In the case of an amalgam of lead, the difference in colour betw eeti 
lead and mercurons iodides enables the change to ho followed. 

Brown solutions of iodine (in alcohol, ether, acetone) yield \\itli 
lead amalgam a yellow precipitate of lead iodide, even when tlio pro- 
portion of lead is very small, and no mercurous iodide is formed uniil 
all the lead has been converted into iodide. 

On the other hand, violet solutions of iodine (in chloroform, carbon 
bisulphide) give green merenrens iodide, even in j>ro8enco of t‘on- 
siderable quantities of lead and when the iodine is in excess. 

Solutions of intermediate tint give precipitates iutenuodiatci in 
colou** between lead iodide and mei'curous iodide, and it is found tliat 
if the solutions of iodine in various solvents are arnmgod in onhu* 
according to their colour, and also according to iho colour of the ]»rc- 
oipitate which they yield when agitated with load amalgam, trhc 
two orders are the same. The colour of the precipitate is iiKl(*pc*n- 
dent of the composition of tlie amalgam and the uouconii*atiou of the 
iodine solution. 

Careful examination of the reaction shows that brown solulionH of 
iodine and pure mercury at first yield mercuric iodide, which passt's 
into solution, whilst violet solutions of iodine at once form m(n*cnr(MiH 
iodide, even whilst some free iodine x-emams. lu probC‘n(JO of Ic»itl 
amalgam, brown solutions of iodine first form nicrcurie iotlidt*, vvhh'h 
attacl:s the lead, forming lead iodide and mcronrouH iodido, and I lu' 
latter is again converted into mercuric iodido by the f 3 *co iodine. JNo 
permanent precipitate of mercux’ous iodide is formed witli biHiwn 
solutions until all the lead has been convox»tod into iotlitic. 

It follows from these results that violet solutions of iodino conUiiu 
the element in a more simple molecular condition, wiih a iondimcy io 
at once form mercurons iodide, this tendency being more markeil, the 
simpler the condition of the iodine. The phenomena Hceui to bolojig 
to the same order as those to which Bei*thelot has given i he name 
“ tendency to conservation of type.” 0. H. B. 

Fluorspar from Qimici4. By H. Bjkcqubrwl and JL JMowhan 
retid., Ill, 669— 672),— It is well known that certain 
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spc^cimcns of llnoifjpar, wlioti powdered, omit a j)eciiliar odoxir, wliioli 
has been attributed by flilTercTit obKcrverw to free fluorine, bypo- 
cldoroim aeid, ozone, bydroearboTiK, <&e. The flnoi*apar (‘xaniined by 
the aut hors was deep violet in colour, iiiul came from Qiiiucit\ near 
Villcfranclio. It bad tho composition Ca, 8()*14 (=r= CaP\ 70*47); 
KciOj 4- AljOj, JVOf); SiOi, 2f5'00; loss at a ml beat 2*10 per cent; 
hp. pri\ iVll7. 

When powdered, it oniittod an odour reoHllhifif that of ozone and 
likewise that of fluorine. Moissan has shown that fluorine docom- 
])oaes water with libo«itiou of ozone. Tho odour from tho fluorspar 
is very simihir to that emitted from tho electrolytic cell in the isola- 
(iou of fluorine, and ovoti if tho odour is due to ozone, tho latter may 
be a product of tho action of free fluorino on tho moisture of tho air. 

fcMuorspar from Quincic, when powdcicd in contact with moist air, 
(wolvc'S a ^as which at once acts on ozone paper. If moistened with 
starch paste and potassium iodide solution, and powdered under a 
mi(jroscop(s bubbUss of gas aro seen to escape, and an intense blue 
coloration is produee<l. When the fluorspar is ])owderod with sodium 
ehlorido or potassium bromido or iodide, froo chlorine, bromine, or 
iodine is liberated. When heated above a red boat, tho fluoi*apai^ 
d(‘ei‘epiiatcs, loses its colour, and becomes ocUi^oous, and afterwards 
gives no iraeo of ozone when powdered. If heated at 2i>0®forau 
houi', which is tiuito sufficient to destroy all ozone, it still gives, 
when powdered, a strong roactioii with ozone paper. 

Small fiugmonts of tho minoiid, when heated in a small glass 
tube, corrode its surface ; when powdered with silicon, a pungent 
odour is eniitbod, and if tho mixture is heated, silicon fluoride is 
evolved. If small fragments of tho mineral aro left in contact with 
water, the water becomes acid, and if the liquid is then evaporated in 
waicli glasses, the latter aro coiTodod. 

NTo similar results wore obtained with a white fluorspar from the 
l^yrenoes, and although it is possible that tho fluorino rosults from 
the disHooiation of a perfloorido, tho authors regard ifc as more 
pi'obabie that tho free fluorixio is occluded in the niinoral. 

0. ir. 11 

The Molecular Wei^t and Befractive Energy of Sulphur 
Dlchloride. Jiy T. Oosta {(Hasssella^ 20, 3(57 — 372). — The cxisicucc of 
a (lefiuite compound of tho composition KOIa has been ^•(^poatodly called 
in (juoHtion (see ibis Journal, 1870,4555 1871, ll()3; Absir., 1878, 5535 
188(5, 077) ; and tlu^ substance liohl by some to bo sulphur dichlorido 
lias been variously regard(‘<l as a solution of chloiune in tho mono- 
chloride, or as a compound in a stale of partial dissociation. Tho 
author has dotormiuod cryoscopically tho molecular weight of tho 
rcildish-brown liquid obtained by saturating the luonochlorido with 
chlorine below 0^, and then i*omoviiig any excess of cldorine by 
passing in a can*out of carbonic anhydride, and tho results of tho 
detorminations, both in benzene and acetic acid solution, agree with 
the molecular foimula 801a. This substance can, thoi'cfore, no longer 
bo said to'exisL in a state of partial dissociation. Us den«iity at 15*4^ 
is 1 ‘04819 and its molecular refmetivo energy / ih* = 1*57169, ^N<t5=s 
1*5780(5. 8. B. A. A. 
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Specific Gravity of Stilphiirio Acid of Different Degree of 
Concentration.. By G. L\jngb and M. Islbb (Z&if* wimj, Ohem,^ 
1890, 129— 136).— In consequence of the discovery of orroi’s m Kolb b 
table, the auihors have made fresh determinations with great 
The curve plotted from the results, whilst agreeing in many ])laceN 
closely with that of Kolb, is much smoother, and at the cxtrotiies, 
differs somewhat considerably. The table, of which the following is 
au abstract, was obtained by graphic interpolation ; in tlio original, it 
is given for intervals of 0*005 (1° Twaddell) in the speciiic gravity : 


Sp. gr. at 

■1 eo 

- in vacuo. 

Percentage 
of 1 X 2 ^ 04 . 

Sp. gr. at 
15*^ 

— in vacuo 
4° 

Percontage 
of HsSO,. 

Sp. gr. at 
15*^. 

— in vacuo. 

Percent age 
of II 3 SO,. 

1*000 

0*09 

1*400 

50-11 

1-800 

80-90 

3*020 

3*03 

1-420 

62-15 

1-820 

90-05 

1*040 

5*96 

1*440 ' 

51*07 

1-824 

90 *80 

1-060 

8*77 

J-460 1 

66 -97 

1-820 

91-23 

lOSO 

11 *60 

1*480 

57 -SS 

1*828 

91 -70 

1*100 

14*35 

1*600 

68-70 

1*830 

92-10 

1-120 

17-01 

1*520 

61*59 

1-832 

02-62 

1*140 

19*61 

1-540 

08-48 

1-834 

93-05 

1-iGO 

22*19 

1-560 

65-08 

1*830 

93 *80 

1*180 

24*76 

1-580 

66-71 

1*838 

01*60 

1-200 

27*32 

1*600 

68-61 

1*810 

95-69 

1-220 

29 *84 

1-620 

70 -Si 

1 *8105 

95-95 

1-240 

32-28 

1*640 

71-99 

1 -8110 

97-09 

1*260 

34-57 

1*660 

73-64 

1*8415 

J)7‘70 

1*280 

36*87 

1*680 

1 78-42 

1-8110 

9S 20 

1*300 

39*39 

1-700 i 

1 77-17 

1-8405 

98-70 

1*320 

41*60 

1*720 1 

1 78-92 

X-8400 

99 -20 

1*340 

43*74 

1 *740 

80-68 

1*8396 

99-45 

1*360 

45*88 

1*760 

1 82-44 

1*8300 

99-70 

1*380 

48-00 

1 780 

84-60 

1*8385 i 

99*95 


M. J. K. 


Keduction of Oxygen Conaponnds with Sodium. By il. 
Bosenfeld (Ber., 23, 3147 — 3149). — Hodiiim may bo obtaiuod in n 
finely-powdered condition by tritui-atiou with some other Holid Hub- 
stance. Such a mixture of sodium and asiuc oxide ignites spoil • 
taneously, and leaves a residue of metallic isiuc. Ferric oxide and 
lead oxide react in a similar manner, whilst gyiisum is reduced to 
calcium sulphide. Certain organic compounds, such as pyrogallol, 
wheat starch, or salicylic acid, inflame immediately on aduiixturo 
with sodium, carbon being separated; other bubstances, such as milk 
sugar and cane sugar, after admixture with sodium, reiiuire to bo ex- 
posed to moist air befoi*e reaction takes place. In the case of com- 
pounds which only contain caiboxylio oxygen, the sodium salt of ilio 
acid is foimed. Sodium benzoate and sodium oxalate arc obtained 
ii*om benzoic and oxalic acids respectively. Tho carbonaceous rcbidue 
from rosauiline, toluidine, albumin, and other ainido-compounds 
^contains sodium cyanide ; brucine, morphine, and stiychuino yield a 
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porous mass of charcoal free from cyanogen. Both sodium cyanide 
and sodium cyanale wore ohtaiued fwmx uric acid. “ Saccharin ” 
yields a rosidae containing sodium thioHiilphato and sodiiiin cynnide. 

J. B. T. 

Ammoniutn Pyrosulphlte, By A. Fouk and K. Kidiss (Ihr., 23, 
8149 — 8151). — ^Ammonium pyrosulphite, is ])reparod by 

])a&sing sulphurous anhydride into cold, concontrafed, aqueous 
ammonia until the liquid becomes yellow; it is then allowed to 
evaporate spontaneously in a vacuum. Tiio salt crystallises in large, 
thfck, deliquescent plates, which belong to the rhombic system. 
Mai*ignac has shown that the con*esponding potassium salt crystal- 
lises in the monoclinic system. J. B. T. 

Properties of some Beryllium Salts and of the correspond- 
ing Aluminium Compounds. By P. Skstini {Gazzeifa, 20, 
818 — 319). — (1.) Phosphates, The phosphates were prepared in the 
gelatinous state by precipitating beryllium sulphate and potassium 
alum lespectivoly with disodium phosphate, and washing the pre- 
cipitate for 4 to '() days ; they are both sparingly solublo in distilled 
water, the beryllium salt being considerably the more soluble of the 
two. On igniting the moist beryllium phosphate, it h*£t G per cent, of 
its weight of while anhydrous ])hoHphaie, A litre of a satumied 
solution of beryllium phosphate in 2 per cent, acetic acid contains 
05*50 gram of tho anhydrous salt (containing, however, 74*9 per cent. 
PaOs instead of 74*2 per cent.). A similar solution of the aluminium 
salt, however, contains 0*875 gram of phosphate dissolved, containing 
87*1 per cent. PjOa (instead of 54*8 per cent.) *, this excess of acid is 
probably duo to tho fonnatiou of a little b(»rylliniu pyrophospliato and 
to the conversion of a portion of tho aluminium i)hosphato by the acetic 
acid into a more soluble acid phosphate. 

A litre of a saturated solution of tho beiylUiun salt in 10 per cent, 
acetic acid contains 1*725 grams, and the corresponding aluminium 
solution 0*80 gram of tho respective anhydrous ]>hosi)hate8. On gently 
heating iho aeotic acid solution of beryllium phosphalc, it becomes 
turbid, and near tho boiling poiiil a white* prooipitato of a basic 
phospliate, of the formula 8Be0,P80fi,8Jl4() 4- A(j, is deposited; a 
solution of tho aluminium salt at most boetnuos o]>alescont. 

(2.) Varbouaies. — 100 c.c. of water saturaU'd with carbonic an* 
hydxude at the ordinary pressure <li8solvo8 0*185 gram of anhydrous 
beryllium oxide, and the solution bocomes turbid on agitation or on 
boiling. Under the saino conditions, only 0*001 gnim of aluminium 
oxide passes into solution. Tho solubility of the beryllium oxide is 
due, according to the author, to tho formation of an acid carbonate. 

S. B. A. A. 

Magnesium Lead Chloride. By R. Orro and 1). Drbwus (Arch, 
rhantb,, 228, 495 — 498). — A hot conoontnited tnagnosium chloride 
solution dissolves a ooiisidorablo amount of load chloride and deposits, 
on cooling, a double chloride, PbOU,2MIgOl8 + ISlliO, in small, 
white, lusirons, indistinct ciysials. Tho salt is exceedingly hygro- 
scopic ; moisture quickly converts it into a solution of magnesium 
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chloride, holding lead chloi*ido in saspon^ion. Oaloimn and load 
chlondes appear to give a similar compound. J- T. 

Electrolysis of Fused Aliiiniiiimn Fluoride. By A. Minlp 
(O omjpA rend,. 111, 003 — 606). The composition of the bath which 
gives the best results corresponds with the foi’inala 12Na0l + 
AlB^fijOlTaF ; melting point 676° ; temperature at which vapours aro 
evolved, 1035“ ; sp. gr. at 820° = 1 70 ; coefficient of expansion 
5 X 10"^; electrical conductivity at 870° = 3*1. The relation of 
the conductivity to the temperature is expressed by the cquatirm 
Ct = 3*1[1 4- 0*002'2(^ — 870°)]. For a current of 1200 amperes, 
the mass of the bath is 20 kilos., the intensity of the current at ih(‘ 
positive polo is 1 ampere, and the difference of potential between the 
electrodes i& 5*5 volts. The composition of the bath is kept consianii 
by the gradual addition of a mixture of aluininium hydroxide*, 
Ah02(OH)j, 416*4 parts, cryolite, 210*4 parts, and aluminium oxy- 
fluoride, AI2F, ,3 AI2O3, 238*4 parts. 

The difference of potential, t, between the electrodes when tlu^ 
electromotive force is considerably below that required to prodii<*o 
decomposition is expressed by the equation t = Kf, / being ilu* iti- 
tensity of the current, and the tempemturc being constant. As ih(» 
point is approached at which the eleoti»omotivo force of polai'isation is 
equal to the electromotive force of decomposition of the eli'ctrol j le, 
the difference of potential cannot be calculated by means of any 
simple expression. At 870°, the maximum density of the current at 
the electrodes, corresponding with the first period of electrolysis of 
bath specified, varies between 0*02 and 0*03 ampere. 

During the second period of electrolysis, when the elcctromoiivc' 
force is sufficient to produce decomposition, up to a d(*nsiiy of 
1 amp&i’e at the positive elocti'ode, the difference of i)oiential is 
expressed by the e(j[uation c = e -H pTj where e is the elcctromol iv<» 
force of decompositiou, and p is the resistance of the cloctrolyio. At 
862°, e = 2*15 and = 001; at 890°, e = 2*40 and /> = 0*0044; at 
980°, e = 0*34 and p = 0*0033. For densities of ouiTont higher than 
1 ampere, the difference of potential cannot bo calculated as a funolion 
of the intensity of the cuiTent by any simple expression; it rapi<lly 
attains a value similar to that existing in the e1(*cti*ic arc. 

In presence of salts of iron or silicon, witliin certain limits of 
density of current af> the positive electrode, the salts cl(‘comp<)HO 
according to Sprague’s law. At 810°, with salts of ii-on, a ass 0‘75 
and p = 0*0093 ; at 840°, with silicon compounds, « as 1 *37 and 
p z= 0*0089 ; at 870°, with aluminium salts, e = 2*15 and /> = 0*0085. 

(3. JL B 

Preparation of Ohromimn f5roin Potassimn Oiromiim 
CMoride and Magnesium. By E. Glatzkl {Bar., 23, 3127 
3130). — Chromium can be quickly prepaiud in an almost dumiieally 
pure condition in the following manner: — Potiifisinm dieliroinale 
(100 grams) is dissolved in the least possible quantity of water, 
the solution mixed with hydiochloi-ic acid of sp. gr. 1*124 (400 c.e.), 
and then 80 per cent, alcohol (100 c.c.) gradually added. The solu- 
tion of potassium clu*omium chloride obtained in tliis way is treiiicd 
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witli potassium dilovido (1 00 grams), tlio filtorcMl solution evaporated 
to dryuoss, tho residue heated until anhydrous, freed from tlio gi*oen 
perilous, which are produced by the doconi position of the double salt, 
then powdered, and mixed with magnesium lilings (50 grams). This 
mixture is heated, for about half an hour, to a l)right-red heat, in a 
closed Hessian cmciblo in a wind-furnace, care being taken that the 
potassium chloride does not volatilise completely, otherwise tho chrom- 
inm is partially oxidised. Tho melt is separated from tho super- 
ficial layer of chromium oxide, treated with water, and tho finely 
divided metal freed from salts and nnchanged magnesium by washing 
it with water, then boiling it with dilute nitric acid, and again wash- 
ing with water, all the washing being done by decantation. Tho 
yield of the metal, dried at 100°, is about 27 grams. 

Chromium, prepared in this way, is a light-grey, crystalline, non- 
magnetic powder of sp. gi\ G*7284 at 16° ; ifc can bo melted in a 
Dcville’s furnace, but only with great difficulty, and after being 
melted it shows a silvery fraciuro. Two analyses of the powder 
showed that it coutained 99*53 to OO'f)? per cent, of chromium, an<l 
that it was ireo from silver and magnesium. Jl\ S. K. 


Mineralogical Chemistry. 


Selenium and Tellurium Minerals from Honduras, lly K. 
S. Dana and H. L, WKtjLS (A)mr, J. 40, 78—82). — The authors 
received a number of specimens of minot*als containing selenium and 
tellurium from El Plomo mine, Ojojama District, Honduras. Two of 
those have proved to bo of unusual intoi'ost. Tho first occuj's in massive 
forms, with hexagonal olcMivage, of a bla(?kish-grcy colour, dissemi- 
nated through a gangue consisting chioily of quartss and barytes. 
After deducting 65*08 per coni, of gangue, the analytical results 
obtained were as follows: — 


To. Tofal. 

29-31 70-09 100-00 

Tho mineral Is obviously an iHomor|)hous mixtnro of solonlum and 
tellurium, and is of gtoat intcroHiin that it is the nearest approach 
to native Foloninm wTiich has yet boon found. Tho authors propose 
to call this mineral In councofiou with the hex- 

agonal cleavage of this minortil, it is interesting to note the recent 
obseiwalions of Mnthraann (XeiL /. Krynkj 17, 350), showing the 
existence of an allotropic form of motallio selenium in hoxt^onal- 
rhombohcdi*al crystals, closely isomorplious with tellurium. In the 
analysis, the separation of selenium and tellurium was effected by the 
method of Divers and Shimos6 (Trans,, 1886, 439). 

Tho second mineral is obviously an oxidation product of a groenish- 
yollow colour. Analysis shows it to be a norxnal ferric tollurito of 
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the oompositioTi ¥eiOi,3TeOi + 4 H 3 O. Thai the rainornl is a forric 
tellurite is evident since it fifives off no clilonno vrhon boiled in hydro- 
chloric acid, nor does it give any reaction for CeiTons iron whou dis- 
solved in cold hydrochloric acid. Two other iollnriuin-iron niiiuTals 
have been described, namely, Gonth’s ferrotellio ife and IlillebrainPH 
emmmdte (Abstr., 1887, 344). The former is a foiTons tellurite* 
widely different in appearance from the Honduras mineral, for which 
the authors, therefore, propose the name of Dnrdmiite^ aCtor the 
gentleman to whom they are indebted for the matox*ial used. 

In a note appended to the paper, W. F. Hillcbrand gives the I’OsiiHs 
of a repetition of the analysis of enimonsito, which u])holds tho accti- 
racy of his former analysis, and seems to provo that tho two minoralrt 
are distinct. B. JI. B. 

Fluorspar from QuiuciS. By H. Becquiorkc. and II. JWorssAN 
(JOompt. rend., Ill, 669 — 672). — See this vol. p. 148. 

New Variety of Zinc Sulphide. By J. I). Bobkktson (ulwcr. 
ScL^ 40, 160 — 161). — A. peculiar variety of zino sulphide has been 
found in south-eastern Kansas, remai‘kablc from tho fact that iii is 
nearly pure white and completely amorphous It is found in flu* 
centre of the town of Galena, Cherokee Co., Kansas. When fakon 
from the mine, it is soft, full of water, and roscmblos white l(*ad 
ground in oil. Evidence points to the existence of a largo body ol* 
this peculiar ore in the mine. An analysis of a dried sample 
yielded : 

lusol. matter. Zn. S. Fo«0{. Total. 

2-52 63-70 30*77 2*40 99*39 

The water contained in the original sample showed a slight 
amount of sulphuric acid. This sulphide was ovidontly formed by 
the precipitation of zino sulphate, resulting from tho oxidation of 
hlende, by hydrogen sulphide or an alkaline sulphide. 

Ik II. B. 

Ooutributious to Mineralogy. By F. A. awNTTii (Jimer. */. 

40, 114—120). — 1. Tetradipnife . — ^This mineral ocoTirs, hi mystuls 
suggesting an oithorhombio foim, near Bradshaw City, Arizona. 
After subtracting 16*6 per cent, of (luaitz and 1*8 por cent, of forrio 
oxide, the analysis gave : 

S. Te. Bi. Total, 

4*50 33*26 62-23 99*98 

These results give a formula analogous to that of bismuihiniio. 

2. Iron Fyi^tes.—The occurrence of cobalt arsenate with tho octa- 
hedral crystals of iron pyrites at the French Crock iron miucs, 
Pennsylvania, suggested an analysis of the latter, which gave* the* 
followmg results : — 

S. As. Ou. ISfi. Co. Fe. Total. 

64-08 0 20 0*05 0*18 1*76 44-24 100*50 
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3. Q,narb:i^ P*fm>lomo7'plwios after SUhnlfr , — Spocimonsfrom Durango, 
Mexico, were fouuil to contain stibnitc completely altered into a 
yellowish- white qnnrfcas. 

4. Gnltl in Tarqmm, — ^In many collections, specimens of gold on- 
closod in a blnish-groon mineral are i*opre«entod as turquoise with 
gold from Los Oerillos, NTew Mexico. S[)CciTnons ansdysed by the 
author arc proved to contain no turquoise ; in one case, the gold- 
bearing mineral was a chromiferoua clay, and in the other, quartz 
admixed with chrysocolla. 

5. Zircon, — With the masses of monazite, at Mars Hill, Madison 
Oo., North Carolina, large crystals of zircon, with a sp. gr. of 4'507, 
occasionally occur. On analysis, the following i*esults wore ob- 
tained ; — 

SiOi. ZrOj. FogOj. Loss on igniiion. Total. 

31 83 63*42 3*23 1*20 99*68 

6 . Scitpolife , — At the Elizabeth mine, Fi^onch Creek:, Pennsylvania, 
small crystals of scapolitc occasionally occur, filling cavities of grey 
garnet, associates! with magnetite, ])yrites, and remnants of the 
ossonito from the alteration of which it appears to Iiavo been de- 
rived. The s(‘apolite is colourless io white ; it has a sp. gr. of 2*675, 
and on analysis gave the following results (T) : — 

CO 3 . RiO> AlaOa- jVIgO. CuO. 

T. 2*63 52*30 23*68 0*58 0*05 12*36 6*29 

If. 1*71 41*42 18*09 1081 0*59 26*19 — 

Loss by 

K 2 O. ignition. MnO. Total. 

T. 0*77 1*50 — 100*16« 

II. _ 0*51 0*88 100*20 

The second analysis is of the grey gaimot which also results fi*om 
the alteration of ossonito. 

7. Tiianiferoim — A variety of garnet from the Jones mine, 

Green River, North Carolina, gave, on analysis, the following re- 
sults : — 

Lohr on 

SiOa. TiOj. KojD.,. KoO. Mgt). faO. iguition. Total. 

85*50 4*58 4*43 20*51 1*88 0*17 31*90 0*55 99*58 


8. Alhinito , — Tho author analysed two specitnons of allanito with 
ihe following results : — 


SiOj. 

ThOs. I'iOs. 

CaO,(I«l)i)j04; 

YjOj. 

AlA. 

FiA- 

a. 31-C7 

0-33 — 

23-'y« 

0-30 

12-20 

4-42 

h. 32-04 

— 0-12 

12-01 10-24 

0-33 

14-02 

M7 


Loss on 

FeO. MnO. MgO. OaO. ignition. Total. flp. gr. 

а. 10 89 2*52 2*08 9*37 2*25 100 07 3*646 

б. 7*52 0*37 1*47 11*34 2*63 100*16 3*491 

* 100*06 in original* 
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a. Colour, velvet-black ; h. Deep ■brownish -black. 

9. Lettsomite. — Tho author has analysed speoimons^ of ibis ravo 
material from two new localities : the Oo])|>er Momitnin mine, near 
Morenci, Ai'izona, and Oopporopolis, Tintic DisIriH, Uiah. In boih 
cases, the analysis gives results closely agreeing with tlios(* dcMuandod 
by the formula Cu4Al2(0H)i2S04+2H20. U. H. Ih 

Synthesis of Rubies. ByE.FjREMYand A.VFKWEmii 
Ill, 668 — 669). — The authors have made several important modificii- 
tions in their process for tho manufacture of artificial nibies, and ai'(‘ 
now able to obtain much larger crystals. Tho alumina in addition 
to the small quantity of chromium is made alkaline wiih potassium 
caibonate, which facilitates the formation of the crystals but does 
not enter into their composition. It is advantageous not to nii.^ all 
the materials but to keep the alumina separate from Iho fluorides of 
the alkaline earths, and in this way the mineralisation is oiro(‘l(‘d b) 
the intei*action of the gases and vapours. The timo of healing 
extended to not less than a week ; gas furnaces ai*e used in pla(»e of 
coke, and the cmcihles have a capacity of several litres, and ar<‘ 
capable of producing as much as three kilos, of rubies at eacdr 
operation. 

jN’atural rubies are found which in paitis have the (‘olonr of ih(» 
sapphire. Similar ciystals are obtained amongst thearlificial pro- 
ducts, and there can therefore he little doubt that tlie colours of tlu* 
ruby and the sapphire are both due to chromium, probably in different 
states of oxidation. 

The artificial rubies have been used as pivots in watches, and are 
not inferior to the natural stones in hardness. 0. I [. Ih 

Curious Occurrence of Vivianite. By W, L. Dudlky (Mnor , ,/. 
Sci,, 40, 120 — 121). — Two miles above Bddyvillo, Kentucky, “ blu<‘ 
roots " were discovei*ed embedded in a stratum of clay in such position 
as to indicate that they were in the place of thoir gi’owth. Tli(» blue 
mineral, which has almost wholly replaced tho woody fibn* of ilu* 
roots, is of a deep-blue colour. It is oartlvy ami very friubh‘, and 
gave, on analysis, the following results ; — 

HsO iloO 

AI3O3. F02O3. FeO. CaO. MgO, P2O5. atXOO’, a 1 230 ” 'Potnl 

1774 9-35 24'S8 0*59 0*43 27*71 10*59 7’24 100*07 

These results seem to indicate that the ferrous iron in iho inirioral 
is combined with the phosphoric anhydride to form vivianite and if 
the double mol. of vivianite, 2(FeJP308 + 8H2O), ho suhtmeted, there 
remains an almost dehydrated doable mol. of turquoise, AI8P4O22 + 
lOHaO, in which 1 mol. of ferric oxide has replaced ono of alumina. 

B. H. B. 

DihydrothenarcHte. By V. MAaKOVNiKOFP (J. Suss. Ohm. Hoo., 
26--27) .--Owing to an inexplicable mistake, a now Tuinerni] 
dihy^-othenardite ^3804 + 2H3O, was dosorihed by tho author 
(Abstr., 1888, 794), whereas a renewed investigation shows that it is 
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jisiraclianite (hydrated siilpliate of Bodiaia and niagiiesinui) contain- 
ing a considerable quantity of ilieiiardite. B. B, 

Oonnellite from Oornwall. By S. L. PKNMKiii) jSW., 

40, 82 — 86). — Oonnollite ia of special interest to the author, owing 
to its apparently close relation to the new mineji*al spantjoUtp, rocently 
desonbed by him (Abstr., 1890, 1073). On examining a Rpooimon 
from Camborne, the author found that the habit of the crystals agrees 
well with the general description given by Maskolyno in 1863. The 
analysis, in which the author places gi*oat confidence, gave tbo 
following results : — 

SOj. 01. CiiO. II 3 O. ' Loss at 100 ®. Total. Loss 0. 

4*9 7-4 72-3 16*8 0*4 lOl'S 1-7 

The ratio is not very satisfactory, niiloss it is assumed that somo 
OH is isomorphous with the 01, in wliich case the formula may be 
written 0ui6(01,0H)iS0i6,15H2O. The mineral is very similar to 
spangolite in composition, both minerals being very basic sulphato- 
chlorides. B. H. B. 


Nickel Ores from New Caledonia. By T. Moomi (Ohm. 
N<^ws, 62, 180—181). — The ore known as gamiorite is found in or 
near sex^pentiuo masses or mountains, either as cemoutiug material in 
tigglomorations of rounded serpentine pebbles or as an interstitial 
deposit between thin layers of quartz, steatite, and various hydrated 
magnesium silicates. The associated minerals vaiy, but comprise 
quartz, magnesium silicates, and iron oxides; somotimos one pre- 
dominates, sometimes anothei', the others being oven absent; it is 
also accompanied at times by chromo-iron ore and surx’onndod by a 
ferruginous earth. 

The colour of garuiorite varies from palc-groon in poor ores to 
warm dark-gi’oon in the richer ones, and passes tlixOTglx almost 
impoxvoptiblo shades to light- and chocolato-browns. It crumbles 
gradually to powder, on oxposai*o to woathcr, the brown moro readily 



Oroon orcH. 


Bnmn oros. 


Korruginous 
bi'owu oro. 

C. 

1. 

a. 

3. 

4. 

5. 

SiOs .»* 

35-55 

sa-zi 

3K-25 

34-78 



NiO.... 

48-38 


46 30 

43 -79 



M^O . • . 

6-02 

8 -Ye 

- 

2-75 



IfogO^. • • 

1-JX 

0-21 

9-00 

C-30 


40*03 

AlA •• 

1-09 

I -03 

— 

— 


— 

OraOj .. 

0-15 

— 

0-llf 


— 

3-82 

MuC) . . . 

— i 

— 

— 

— 

0-J9 

trace 

II3O ... 

8-85 

8*98 

9-20 

12-40 

8-00 

10*82 

Totah • • 

100-45 

100-36 

99-89 

100-02 

100 *91 

100*17 
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than tho green vai’ietics ; in all forms it dissolves readily in hot hydro- 
chlorio acid, leaving a non-gelaiinons silica. In the (p. 157), nrp 
given numbers, corrected for quartz, obtained in the anal.) sis oF samples 
of pure ore ; samples previously analysed by other workerH appear w> 
have been contaminated with ganguc : — 

Samples 1 and 2 weie a fine, brilliant grass-gr(‘on ; harduofin, 
2 — 3 ; sp. gr. 3; stivak, light-gi'cen ; lustre, waxy and slightly irans- 
lucent at their edges. Before the blowpipe, the colour b(‘coiiu*s dark 
olive-green, or red in presenoo of much iron. 

3, 4, and 5 were vainous shades of brown, streak yellow to 
brownish-yellow, fracture conohoidal with resinous lustns sp. gi\ and 
hardness the same as green ore, but were rather more brittle. From 
these numbers, both kinds of ore seem to approach very nearly to a 
hydmted silicate of the composition 7hri0,GSi0a,.i'll20, part of the 
nickel being replaced by magnesia, iron oxide, or alumina. 

The ores represented by sample 6 are light-brown in colour, 
resembling limonite, are easily maiked by the nail, and do not soom 
to belong to the same class as the others just desoribod. 

D. A. L. 

Minerals occurring near Port Henry, New York. By J. 1\ 
ELemp (Amer, J, Hci., 40, 62 — 64). — ^At the abandoned Pease quarry, 
a short distance north-west of Poid; Henry, a face of whit(», crysfuilliiio 
limestone has been laid bare, and in this occur streaks ot liomhlonde, 
plagioclase, muscovite, and qnartz, but containing as well n gi'caf 
abundance of yellowish-brown titanite crystals; fine brown tour- 
malines also occur. West of this quarry is another, where flux is being 
obtained for local furnaces. The rock, a mystallinc limestone, con- 
tains small, hexagonal tables of graphite disseminated through it. 
Occasionally lemon-yellow calcite is found, with fine crystals of clear 
calcite of great crystallographical intoi'est as being good illustrations 
of oscillatory forms. Fm*thor west is the Treadway qnairy in *o]»hi- 
<^cite, containing sti'eaks of pyrrhotiie, phlogoirito, brown ioiiiuno- 
line, and well-crystallised light-brown tremolitc. Tho abandoned 
quarry six miles north-west of Port Heniy, tho source of tJio well- 
known tourmaline^ crystals, is probably a folspatliic nuiHH eitlun* i)» 
gneiss or in granite, and cut by throe narrow dykes of iiliorod 
diabase. Great masses of biotito and fine apociineiis of* rosc^-cpiartz 
are also met with. Tho so-eallod LovoPs Pit at Miiioville is afTonling 
crystals and cleavage masses of magnetite of miusual siz(» and ox- 
ceUence. ^ 

i^alite in the Obsidian of Lxpari. By J. P. Jdiunoh and B. 
L. PEXFmn (Amer. 7. Sd., 40, 76— 78).— Tho Lii)aiu Islands liavc 
long been celebrated for their acid lavas and pumices. Tho chief 
interest in connection wiib those rooks attaches itself to the fayalito 
crystals in the cavities, w^hich have not boon noticed hitherto. They 
occur in seveial localities, having been found 
^ J, P. Iddings at Forgia Vecchia, and in the obsidian stream on 
Yolemo, and having been noted in specimens from Monto della 
The c^stals at Forgia Tecehia are very thin plates, the 
crystallographical measurements of which are given in detail bv the 
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autliors^ The optical properties not onlj agroo with orihorlioinhic 
symmetry, hnt also with tlio dotoiminatious in ado on the Cayalito 
Irom Obsidian ClifI*, iu the Yollowstono Paj’lc (this vol., p. 20). Tho 
chomical composition, too, is tlio same in both cases, naiuoly, ovtho- 
silicatc of iron. The occniTonco of fayalito in tho hollow sphcrnlitos 
and lithophysm in tho obsidian of tho Lipari Islands, whilst not so 
abundant as in that of the Yellowstone Park, is identical. It is 
associated in the same manner with tridymiteand alkali felspars, and 
its development is due to the same causes in tho two regions. 

B. H. B. 

Two New Meteoric Irons. By F. P. VENABrifii (Amer. J. 

40, 161 — 163). — 1. A mass is repoi*tod to have fallen in 1816 at 
Deep Springs Farm, in Eockingham Co., North Carolina. It is now 
in tho possession of tho Slate Museum. Tho weight of tho mass was 
11‘5 kilos. It had tho shape of a rhomboid, and was coated with 
oxidation products, giving it a dull-reddish colour. Tho surface is 
irregularly pitted. On being polished and etched, it faintly exhibited 
Wi^anstiittou figures. It belongs to the class of sweating meteor- 
ites, heads of deliquesced feriic chloride appearing on tlio surface. 
The analysis gave — 

Fo. IK SiOa. 01. Ni. Co. Total. 

87*01 0*04 0*53 0*39 11*69 0*79 100* t6 

2. A meteoric iron was found in 1889 in Heniy Co., Virginia. It 
weighed 1*7 kilos., and tho detached pieces, mainly crust, 0*22 kilo. 
The ii'on contains a considorablo amount of forrio chloride, and 
rapidly crumbles. On polishing one of the sides, tho Widmanstatten 
figures came out plainly, no etching being necessary, Tho analysis 
gave tho following results : — 

Fe. 01. SiOg. P. Co. Ni. Total. 

90*54 0*35 0*04 0*13 0*94 7*70 99*70 

B. II. B. 


Organic Chemistry. 


Action of Chlorine on Trlmethylene. By 0. Qustavson (Jl pn 
Oh&ni, [2], 42, 495 — 500). — Chloinno has hiu'dly any action oxi iri- 
mothylono in the dark, but explodes witli it in direct sunlight. 
Chlorine was passed into a globe (7^ litxns) containing tho trimothyl- 
ene (7 litres) and water; tho globe was kept cool, and tho oil 
allowed to collect in a separating funnel ground into the nock. Tho 
oil consisted almost entirely of dichlorotrimothylono. 

JDicMorotrmLBihyUm, CjoLiOlg, is a oolourloss liquid of peculiar 
odour ; it boils at 75" (746 mm.), and is nearly insoluble in water. 
Its chemical stabilitv is gi*eat ; nii^rio acid decomposes it with difli- 
colty; water at 180—190" has scarcely any action on it, and it 
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can be distilled over sodium, wbicli only acts on it at 160 — 16r)\ 
producing substances still under investigation. When dicbloroiri- 
metbylene and bromine (equal mols.) are sealed in a tube and oxposc'd 
to sunlight for 4 — 5 summer days, or lieated at 1 W — 150" ibr .S t 
hours, the dihromide, CalUOhBri, is produced; it is a heavy, colour- 
less liquid •which boils almost without any decomposition at 2011 — 207" 
(770 mm.). 

Allylene dicLloride is the only compound of the formula 0,Hi0U 
which boils at 75® ; that dichlorotrimethjlene is not identical with 
this is shown by the fact that the dibromo-compound obtained from 
allylene dichloride boils at 190® (Fiiedel and Silva; 188°, Pinner). 

Of the three possible formulce for this diohlorotrimothylcno, tlic 
CEL 

author favours 001s<(iTj^ ; for the dibromide approximates in l)oil- 

ing point to a-epidichlorhydrin dibromide, OHiCbOOlBr’CHjllr, and 
therefore, probably, has a similar structure. A. 0. B. 


Hexylene Dibromide obtained from DiallyL By N. Diomvanoi i 
(/. Buss. Ohem. 8oc., 22, 117 — 118). — In order to prepare hexylciu' 
dibinmide, well cooled diallyl (b. p. 69 — 60®) w^as saturatt^d with 
hydrogen biomide, when a mixture of a solid with a li(iuid was 
obtained. After washing with water, the two compounds wore sepa- 
rated by filtration and suction. The liquid product was a hexylcmi^ 
dibromide boiling at 212 — 220° with decomposition. The solid 
product, after recrystallisation from ether, was obtained in lai'ge, 
rhoinbic scales melting at 38 — 89°, and boiling almost without decom- 
position at 210®. The author cou6idei*s the liquid compound to be 
CHaBr-CCHJi-OHsBr, and the solid as CHMeBrOHs-CH,-OHMeBv, 
and that diallyl is a mixture of two (geometrical) isomoridcs. 

B* B. 


Oxidation of Potassium Cyanide with Potassium Per. 
manganate. By J. Volhaud (A?maZe», 259, 377 — 380).- Chirb- 
amide can he veiy conveniently prcpai’ed in moderately large (|uanti- 
ties in the following mannor : — A solution of ])oiasHiuin per- 
manganate (63 ga'ams) in -w'ater (I litre) is gradually addcMl to a 
solution of potassium cyanide (39 grams) and jioiassiuin Jiydiuxide 
(10 grams) in water (100 o.c.), the toniporaturo Ixuiig kepi below 
17®; but it is unuoce&sar3^ to wait until tlie pink colour has dis- 
appeared before continuing the addition o£ the ]>ermaugamite. 
solution is then placed in cold water for seven lo eiglifc hoin*s imiJI ii 
becomes colourless, mixed with a couceutiuted solid ion of annnoninni 
sulphate (70 gmms), heated to boiling, and filtered ; the ])reeipilal(‘ 
is washed with boiling water, the filtinte and washings eva])oraio<l h) 
dryness, and the carbamide extracted with 95 per cent, alcohol, ’j'lu* 
yield is 68 pei‘ cent, ol the theoretical, but the product still (‘ontains 
a little ammonium chloride and traces of the sulphate, from wliiidi it 
can most easily be freed by treating its aqueous solution willi a little 
precipitated baadum carbonate, evapoiatiiig to dryness, and ilien 
extracting with absolute alcohol. F. M. K. 
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Combination of Mercuric Cyanide with Cadmium Salts. 
By R, Vaubt {Oornyt rntd.^ Ill, 679 — 681). — Powdered mercuric 
cyanide, Uo parts, is oradnally added to a boilinj^ concontiatod aoln- 
tioii of cadmium iodide, 80 parts, and the liquid is filtered and allowed 
to ov'ipoMite over sulphuric acid. The compound HgCya,Cd0y2,ngl3 
+ 7H20 sopai*ates in trauspax*ent larucllse, which alter rapidly when 
exposed to ail*, and dissolve in vrator and ammonia. It becomes 
anhydi*ouR at 110®, and at the same time decomposes with libex*ation 
of nioi‘cnric iodide. Dilute acids decompose it with liberation of 
merounc iodide and hydrocyanic acid, while mercuric cyanide and 
the cadmium salt of the particular acid used remain in solution. When 
heated with a solution of cupric sulphate, cyanogen is evolved, and a 
precipitate of the composition 0u20y2,Hgl2 is formed. These facts 
show that all the cyanogen is not combined with the mercury, and 
that the salt i^ not simply a compound of cadmium iodide with 
mcrcui'ic cyanide. 

Cadmium bromide (18 parts), added gradually to a boiling solution 
of mci’cuiio cyanide (25 parts), yields slender needles of the com- 
pound 2 HgOyi,OdBi ‘2 + 4^H20, which alters hut little when exposed 
to air, dissolves in water and in ammonia, and becomes anhydrous at 
100°. Dilute acids liberate hydrocyanic acid, hut no mercuric 
bromide sublimes when the salt is gently heated; but when more 
strongly heated, cyimogon and mercury are evolved aud some mor- 
cuiio cyanide sublimes. It follows that the salt is a compound ot 
mcroniic cyanide aud cadmium bromide. 

If a solution containing 25 parts of mercuric cyanide and 30 parts 
of cadmium bromide is gently evaporated on a watcr-batb, the salt 
Hg0y2,0dBr2,3H20 separates in small, very hard, granular crystals 
which alter but little when exposed to air, become anhydrous at 100°, 
aud are less soluble in water and in ammonia than the preceding 
compound. 

If a concenti'atod solution of 20 pai*ts of cadmium chloride is added 
<lrop by di*oj) to a saturated solution of 25 parts of mercuric cyanide, 
heated at 80°, and the liquid is slowly couceiitrutod nfior addition ol 
sufficient wai*m watcM* to dissolve the white }>recipitate which forms, 
the compound ]lg(/y 2 ,CdCl 2 + 2H80 soparaU^s in small, griinular 
crystals. Jt is soluble in watcT and in ammonia, is decomposed by 
dilute acids, and becomes anhydrous at 110'*. 0. H. Jh 

Action of Alcobolio Potassium Oyaoide on Halogen Deriva- 
tives of Amylene. By 0, llwiiii and M. Wiiii>BiiMANN (Bca, 23, 
3210 — 3215).— Jt is well known that wlioroas the primary dibrom- 
ides of normal olefines ai*e readily converted into the oonnspouding 
dinitiiles, the dcx’ivatives of the iso-compounds only give vei*y small 
yields on timtmcut with alcoholic ]>otassium cyauicle. Thus iso- 
amylono bromide forms, besides the dinitrilos, largo quantities of 
broiuamylene and of humous substances. The authors find that the 
reaction takes plao<» moji*e readily if isoamylono chloride is employed 
in ])laco of tho bromide, aud the mixture is boated in a sealed tube at 
180”. Tho nitrile formed gave on hyda*olysis a crystalline acid 
seemingly identical with the trimothylsuocinio acid obtained by 
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Sohad (Inatig. Diss., Berne, 1886), and an oily acid wliich coalcl nol* 
be obtiiined crystalline. The yield of both these acids was bt^ttor 
than that given by the bromide. 

It -was also found that addition of hydrochloric acid to the inixiuw* 
of isoamylene chloride and alcoholic potassium cyanide causes a gi‘(‘at 
increase in the quantity of humous substance foi'med, whence it would 
appear that the formation of the latter is due to the action of hydro- 
chlorio acid on the hydi’ocyanic acid; this was confirmed by adding 
hydrochloric acid to an alcoholic solution of potassium cyanide which 
had previously been boiled for some time without undergoing altera- 
tion, when, after a few minutes, a copious separation of humus took 
place. Hence all those substances which readily lose hydrogen 
chloiide or bi*omide by the action of potassium cyanide will give 
large quantities of humns, owing to the action of the acid thus set fx*eo 
on the hydrocyanic acid, azulmic and hydrazulmic acids being formed, 

yT’heu'^isoamylene bromide is heated with bromine, it is co3ivei*tod 
into a iribronK^&ntane, the most probable fonmnla of whi(jli is 
0Me2Br'0MeBra. This is readily acted on by alcoholic potassium 
cyanide without formation of humus or of bi'omamylono in any quan- 
tity. The nitrile foimed is almost insoluble in water and othci*, but 
dissolves readily in alcohol. The hydrolysis is best perfoionod by 
heating it in a sealed tube at 130 — 150° with concentrated hydi’O- 
chlorio acid, and extracting the pi’oduct with etliei*. After removing 
the latter by evaporation, a yellowish, syrupy acid remains which 
gradually deposits a small quantity of needles ; these after repeated 
crystallisation from water, melted at 96 — 97®, and evolved oarboniti 
anhydride at 130 — 140° ; the quantity of the substance was too small, 
however, to allow of ite being obtained in a pui*o condition. The 
sympy acid, after purification by successive conversion into tho calcium, 
barium, and silver salts, was obtained as a pale-yellow syrup which di(l 
not crystallise, even when kept for some time ; it has tho oompositiou of 
a trimethylsnccinic or dimethjlglutano acid, but its exact constitution 
has not yet been determined. It only evolves minimal quantities of 
carbonic anhydride on heating, due to tlie presence of traces of tho 
above crystalline acid, H. 0. 0. 

DerivativeB of Mdidoacetic Add. By R. KrIiokr (/. pr. 
GJiem, [2], 42, 473 — 494; compare this Journal, 1876, 1181), — Mol- 
idoacetic acid is best obtained as follows : — 10 gi*ams of Hodiuin is 
dissolved in alcohol, the solution cooled and mixed with a solution 
of cya^mide (20 grams) in alcohol (40 oc.); an equal voluiiu^ of 
ether is then added, and the resulting precipitate is lu*ato(l with a 
mixture of cyanamide (10 grams) dissolved in alcohol (20 c.c.) and 
ethyl chloracetate (30 grams) for 6 to 8 hours in a rofiux a])pai'iituH. 
The whole is then dissolved in dilute soda, filtered, ami tlio nicU 
idc»cetic acid precipitated by acetic acid; it is pui*ified by dissolving 
it in dilute hychochloiic acid and pas, sing hydrogen chloride into 
the cooled solution, when its by di*ochloride sepa3*atos in large iioc<llcs 
which are recrjstallised and decomposed by adding ammonia to tho 
aqueous solution. The jpoiasskm, aodium, calcimn,, and hariuNi saltH 
were obtained. 
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AmmeluloaGetic acid, C3N’.,(OHVNH*OH2'OOOH, is obiainod by 
boating melidoacciic acid wiih excess of barinin oxide and water in a 
reflux apparatus until no moi'O ammonia is evolved, and crystidlisiug 
tlio portion which remains itndisaolved from hot hydrochloric acid. 
Tt ciystalliscs in rhombic or nionoclinic tables, and dissolves freely 
in hot watei*, but not in alcohol. The copper soli, (06H6NiOi)20u 
+ CH2O, crystallises in dark-blue, rhombic tables ; the silver salt is a 
white precipitate of uncei*tain composition: the basic had salt, 
crystallises in transpaa'ent crystals which arc insoluble 
in water: the barivm salt, CjjoHalNieOjuBas -f 8H2O, crystallises in 
long, rhombic tables, soluble in much hot water ; the struntinm salt,. 
OioHioNsOflSr + 4H2O, forms rhombic or monoclinic tables ; the 
calcimi salt, which was obtained like the last two salts, namely, by 
adding calcium hydroxide to a solution of the acid, precipitating the 
excess of calcium with carbonic anhydride, filtering, and crystallising, 
forms crystals which aro similar to the strontium salt, but have an 
uncertain compobition ; the calcium salt, OjoHioI^’hOHCa 4H2O, ob- 
tained by mixing the calculated quantities of calcium oxide and am- 
melidoacotio acid and crystallising, forms glistening, quadratic prisms 
the sodimti, potassium, and amiruyainm salts (each with 2 mols. H2O) 
are of noimal composition, and easily soluble in water. 

Gyanuracetic acid, OjlN^,j(OH)2*0'OH3*OOOH, is obtained when 
mclidoacetic acid is heated in a sealed tube with strong hydrochloric 
acid at 180° for several hours until it has all dissolved ; when the tube 
is opened the liquid froths up from the escape of gas, and after a time 
the new acid crystallises out, together with ammonium chloride, from 
which it is separated by its solubility in absolute alcohol. It crys- 
tallises (with 1 mol. H2O) in prisms and nocdlos, and dissolves very 
freely in water. There are thix^o series of salts: the capper salty 
CioHaNoOioOu + 2H4O ; the silver salt, C5H2N'j06Ag3 -f H2O ; the 
barium salt, C33Nj0i}Ba + 2HaO, and tho potassium salt, O^H^lSTsO^K 
-h H2O, aro hero described ; tho ethyl salt, 06H4N805lllt, crystallises in 
silky needles which molt at 208° and solidify at 105°, 

Gyanuracetic a<'id is synthetically obtained by heating disodinm 
cyaiiurato with sodium chloiacotato iu aqueous solution. 

A. G** S. 

Two New Butyl Nitrates. By G. Bkbtoni {Qnzxeita, 20, 
372 — 37G). — Of tho four thoovotioally possible butyl nitrates, only 
ono, tho isoprimaiy salt, has hithorio Ijoen pi*opax*od (Wurtss, Oomph 
r&nik, 1854). 

The normal primary nitrate, is pr*oparod by adding 

quantities of 10 c.c. of pure tiormal butyl tdooliol, drop by drop, to a 
strongly cooled mixture of 2 vols. of sulphuric acid (sp. gx». == 1*86) 
and 1 vol. of nitric acid (sp, gr. s= r4), and proceeding as iu tho 
manufaotuio of nitroglycorol. It is a ooloni^loss liquid, with a pleasant 
ethereal odour and a sweet taste, which becomes pungent after a time. 
It boils at 136**, and its sp. gr. at 0° is 1''048. It dissolves in alcohol,, 
other, aoetio acid, carbon bisulphide, but not in water. With 
acids, it behaves like other ethereal nitrates. It bxuns with an olive- 
green flame, and explodes with violence when heated in a seeled tube 
to a higher temperature than its boiling point. 



164 


ABSTRACTS OF CHEMICAL PAPERS. 


Semidoffy butyl nitrate, OHEfcMe*lTO„ is preparotl like t]iej)roco(l- 
ing compound, the temperature being carefully kept below 0® during 
the whole of the reaction. It is a colourlosa, mobile liquid, with a 
pleasant, penetrating odour, boils at 124®, and has a sp. gr. ol 1*0#1S2. 
It dissolves in most organic solvents, but not in water. It is more 
readily decomposed bhan its isomer ides by sulphuric or liydrosulphuiic 
acid. Its vapour explodes when superheated. S. B. A. A. 

Action of Hydrogen Chloride and Bromide on Ethyl AUyl 
Ether. By S. N". Kijitbb (J. Buss, Ohem. Soc., 22, 27 — 32).- 
The author has made attempts to convert ethyl allyl ether into ethyl 
propyl ether by acting on it with hydrogen bromide, but the resuli 
was quite different when ethyl allyl ether, saturated with hydrogcui 
bromide at —15°, was heated in a sealed tube at 30— 40° for 10 hours ; 
it was found to be decomposed with formation of allyl bromide and 
ethyl bromide, this reaction taking place to some extent oven at 
— ^15®. Hydrogen chloride and allyl ethyl ether in like manner 
yield allyl and ethyl chlorides, but the reaction requires more time 
and a higher temperature. This result accords with the fact that the 
reaction takes place with development of heat. This is evident from 
the thermochemical data, and the reaction will be more energetic wii.h 
the gaseous acids than with the aqueous solution, as more heat is 
developed by the action in the first case than in the second. 

B. B. 

Tetramethylene Glycol. By P. J. Dekkbbs (Bee. Trao, Ghhn,, 
2, 92 — ^102 ; see also Abstr., 1889, 950). — Tetrametbylone glycol is 
the only dibydroxy-derivative of normal butane which has not bo(ui 
prepared up to the present time. The author endeavoured to obtain i ts 
dibenzoate by the action of sodium on chlorethyl benzoate, OslIi'ObOBz, 
but only obtained a mixture of sodium chloride, sodium benzoate*, 
and ethylene benzoate. The action of sodium and silver nitrite on 
a solution of tetramethylenediamino sulphate or oxalato also gave 
negative results, although with the former salt a liquid was oblainod 
which was possibly tetramethylene oxide. 

The following method was then adopted with moi*o saiisfaciory 
results. Tetnimethylcnediamine, when mixed with methyl carbonate 
in the cold, gradually deposits white crystals of nnethijl 
dm?uicZ(>/bm(i/e,OAHs(NH*COOMe)i, whieli, after recrystallisation from 
water, melt at 128®. When the latter is treated with live times iis 
weight of cold ab-^olute nitric acid, it yields mviliijl teirauwthyhmtfi^^ 
rMraTmdoformate, 04 H 8 [N(!N’O 2 )' 0 OOMe] 8 , which sepai*aios from alcohol 
in crystals melting at 61 — 62®, To convert this into the nitnunino, it 
is warmed with ammonia, the solution precipitated with acetic acid, 
the precipitate washed with cold water, and recrystal liso( I from the 
hot liquid. The teiramethyJenedinitmmine^ 0jiHp(Nll’N02)j, tlius 
obtained forms hard crystals melting at 163®, which ai*o fairly soluble 
in hot water. When it is warmed on the water-bath witli vvvy 
dilute sulphuric acid, a volatile liquid distils over, and a gnh is formed 
which is pai-tially absorbed by hydrobromic acid wiili formation of 
tetramethylene bromide, and by bromine with formation of bntino 
tetrabromide. The unabsorbed gas consists of nitrous oxide. When 
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the i*osidual liquid in iho flafik is distilled iiudci* redurod iiressuro ii 
yii'lds i(‘tmmethylpiw glyrol, OiHb(OH) 2 , as a thick, coloiiilcss liquid 
\\luch boils at 203 — 205® under 752 nini., and at 352 — 153® under 
120 inui. pressure, and yields succinic acid on oxidiition. When 
shaken with benzoic chloride and soda solution, it yields ilio dib&nsoatv^ 
OiiraCOBz)^, uaeltini^ at 81 — 82°. 

As mentioned above, a volatile liquid distils over when tetra- 
ineihylenenitramine is warmed with dilute sulphuric acid. This 
separates into two layers, the upper one consisting oE a liquid boiling 
at 67®, and the lower of an aqueous solution of a liquid boiling at 
83—88°. These have not been closely examined, but the formci* 
probably is tctiumotliyloue oxide. H. G. 0. 

Starch. By K. Zulkowski (Bn*., 23, 3295 — 3297). — Starch dis- 
solves in hot glycerol, and is converted into the soluble modification ; 
by further heating and treatment with alcohol, erythrodextrin and 
achi*oodextriu are obtained free from sugar; from the alcoholic 
tiltrate, two soluble cai'bohydiutes may be separated by treatmonh 
with barium hydroxide, absolute alcohol, and anhydrous ether; the 
second of these remains dissolved in the ether-alcohol, and may be 
pi*coipitated by means of bai*ium hydroxide. 

From the extreme difiiculty experienced in removing the glycerol, 
the author suggests that it may hike pai't in the reaction. 

J. B. T. 

a- and )3.Amyrin. By A. VKSiifinBiuRa (Her., 23, 3186 — 3190; 
see also Abstr., 1887, 733). Tho clemi rosin employed in these 
i*osoai*ches, after tritumtion with alcohol, showed, under the micro- 
scope, numerous crystals of amyriu, together with a few isodiametric 
cjystals of elcmio acid. The total amount of a- and yS-amyriii is 
20—25 per cent, a largo portion of the residue being of an alcoholic 
nature, as it is acted on by acetic anhydride. Tho empirical formula 
of both a- and yS-amyrin was found, from analysis and deteiminatiou 
of the liydrolyais equivalent of their acotrfitos, to bo CaoHsoO. The 
compounds arc extremely similar, and form slcndci*, clastic, silky 
needles which arc readily soluble in benzemo, other, acetic acid, and 
hot alcohol, sparingly in cold alcohol and light petroleum. The ratio 
of their solubility in alcohol at 15) — 19’6® is 3 : 6*12, o^Arnyrin 
melts at 181 — ^181*5, and rotates the piano of })olariHation to tho right, 
La]i)=: -i-91*69°, whilst /J-amyrnn molts at 193—194®, and i-otates 
tho piano of polarised light more strongly to tho right, [a]D5= 
99*81®. 

Both compounds, unlike cholcHtorin and lactucerol, crystallise from 
aqueous alcohol without water of crystallisation. They arc probably 
secondary alcohols, as they give acetyl and benzoyl donvativos, and 
on oxidation yield a- and p-amyi*on, which are probably ketones. 
Phosphoms pontachloridc convoi^s them into doxtroi*otatoiy hydro- 
carbons, OjioHib, which may bo termed aruyrilonos. Phospborus pont- 
oxidc, on the other hand, yields with a-amyriu a Jaevorotatory 
amyrilone. 

a- and Amyriu aoetatea^ OjoH 4 jOAe, are fomed in tho sepaiution 
of tho amyrins {Iog, cii,), but are only obtained puro by repeated 



166 


ABSTRACTS OF CHEMICAL PAPERS. 


crystallisatioB. from liglit petroleum or benzene. Botb are spanngly 
soluble in dcobol and ether, readily in light petroleana, and mow* 
easily in benzene and chlorofoim. The ct-compouiid crystal! ihos 
large plates, melts at 221“, and has a sp. rot. power [a|i) == +7?®- 
The i8-compound forms long, prismatic crystals melting at 2Ji(l , and 
having a sp. rot. power [^Jd — 78*6“. Both ai*o oxidised by chromic* 
acid to oxyamyriu acetates, 036 Hi, 702 Ac. 

The a- and p-amyrin henisoates are obtained by boating a- and 
/8-amyrin with benzoic chloride at 130*^. The a-oompound is cryslnl* 
lised from alcoholic ether, and is sparingly solable in alcohol, more 
readily in ether, and very easily in light petroleum and benzene. Tho 
^-compound, after recrystallisation from light petroleum, is alinost 
insoluble in cold alcohol, sparingly soluble in ether and cold light 
' petroleum, readily iu the hot liquid and in benzene. 

“V^en and jS-amyrin acetates are dissolved in chloroform or 
carbon bisulphide, and bi*omine added, either alone or diluted with 
acetic acid, the solutions are coloured brownish-yellow, and hydrogen 
bromide is evolved. The crystalline masses which remain after 
spontaneous evaporation are rocrystallised from benzene (a) or light 
petroleum (/3), and the finely-powdei'ed bronjacetatos treated with 
alcoholic potash. 

Brcm-cx^miyrin, CsoH^r*OH, melts at 177 — 178", is spajingly 
soluble in cold acetic acid and alcohol, readily in benzene, and almost 
insolnblo in light petroleum ; it is dextrorotatory, and has a sp. rot. 
power [a]p = -f-72’8"- Its acetate, OaoHisBrOAc, crystallises from 
benzene in six-sided plates or flat prisms, containing benzene of crystal- 
lisation, which is evolved when the crystals are allowed to remain in 
the air. It has not, however, been obtained quite pure, but appeal’s to 
melt at about 268" ; the bromine is not removed by alcoholic potasli, 
ammonia, or aniline. 

Brmup-aTwyrin could not be obtained crystalline, tho warn) solu- 
tions in alcohol, benzene, and light petroleum solidifying to 
It is very soluble in hot acetic acid and bonzone, loss readily iu 
alcohol and light petroleum. After drying at 98®, it iuoUh at 
182 — 186° The acetate forms prismatic crystals, readily Holnblo iu 
chloroform and benzene, sparingly in light petroleum, which, after 
reorystallisation from the latter, melt at 238". As it is fairly solnhlo 
in hot light petroleum, it may be thus easily scparatcKl from tho 
brom-a-acetate, and can, therefore, he prepared dirootly from tho 
mixture of amyrins. H. G. 0. 

Isopropylamines. By H. Malbot and A. Maubot {Oom^pf. rrwrf., 
Ill, 650 — 652). — The action of isopropyl iodide on an equivalont 
quantity of highly concentrated aqueous ammonia, at tho ordinary 
temperature, is very slow, hut is complete, the product consisting 
entirely of isopropylamine hydriodide. At 100°, tho action is si ill 
slow, and requires about four days before it is complete. The chief 
product is isopropylamine hydriodide, but a small quantity of tho 
diamine is also formed. Ammonium iodide is formtd in quaiiiity 
larger than that corresponding with the quantity of diainino, a rehult 
due to the liberation of some propylene. At 120—130°, and at 
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140 — 165®, the chioP product is still tlio raoiiaminc, mixed with a 
small quantity of diamine, tho proportion ot the latti^r being practic- 
ally the same in both eases. The quantity of propylene liberated is, 
however, considei*ahly greater at tho higher temperature. The 
quantity of diisopropylamiuo hydriodide does not exceed a certain 
value, because it reacts with tho monainino, with elimination of 
propylene. 

Isopropyl chloride reacts with aqueous ammom’a at 140®, and tho 
monamine is mixed with some diamine, but tho change is far from 
complete, because the amines arc present partly in the free state. In 
this respect isopropyl chloride differs from isopropyl iodide, and more 
neaady resembles orthopropyl, isobntyl, and isoamyl chlorides, which 
yield the free aminos. There is, however, this difference, that whilst 
it is easy to obtain tripropyl-, triisobutyl-, and triiso-amylaminos, diiso- 
pi’opylamino is tho final term in the action of ammonia on the haloid 
salts of isopropyl. C. H. B. 

Propyluitramme and Isopropylnitramine and their Deriva- 
tives. By J. 0, A. Simon Thomas (/?ec. Tmn. Ohim., 9, 09 — 91).— 
Propylnitramino and isopropylnitiamine ai’O readily obtained in a 
similar mannoi‘ to mothylnitrainino (Pranchimoiit and Klobbie, Abstr., 
1888, 492). The propylaiuiuo and isopi*opylamino required for tboir 
preparation wore obtained by Hoogoworff and van Dorp’s method 
(Abstr., 1887, 245; 1888, 1194), and converted into tho copi*esponding 
amidoformates by tho action of methyl ohloroformato in 25 per cent, 
aqueous solution, extraction with ether, and fractionation. Methjl 
jpropylamidoformaie^ NHPi^COOMe, is a colourless liquid, wJiich lias 
a faint poneti*ating odour, and boils at 180® under 755 mm. pressure. 
Its sp. gr. is 0*992 at 15®. Methyl isopropylandiloforniaie, 

NEPi-^-COOMo, 

is likewise a colourless liquid, having a faint ponotrating odour, 
which boils at 105*5® under 700 nun. pressure, and has a sp. gr. of 
0*981 at 15®, Both compounds aro readily couveriod into tho nilro- 
dorivativoH by gradually adding thorn to cooled absohito nitric acid, 
with continuous shaking. In tho oaso of tho isopropyl compound, 
<'Ooling with ice and very gradual mlditiou of tho auiidofoi^mato, is 
nooessary, as otherwise oxidation readily takes jdaco. Tho acsid solu- 
tion is tlien, in both eases, poured on to soda crystals covorod with a 
little water, tho yollowish licjuid which separates taken up with 
other, the other distilled off, and the residual liquid tlried over sulph- 
urio acid. Methyl propylnitrmUiloforniaie^ NOa’NPr^'OOOMo, is thus 
obtaiuod as an almost colouvloss liquid, which has a sweetish odour, 
and does not solidify at —20®. It has a sp. gr. of 1’187 at 15®, and 
evolves gas when heated at 139®. Methyl tsopropyhdtmmidofoTtnate^ 
5rOjfc*N’Pi*^'COOMe, has a sp. gr. of 1'1586 at 15®, and commences to 
decompose at 120®. 

To convert those compounds into tho nitraminoSj dry ammonia gas 
is passed into their othoreal solutions. The ammoniara salt of propyl- 
nitramino is precipitated as a crystalline mass, which is collooted, 
washed with ether, docomposod by sulphuric acid, and the propyl- 
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nitraminc exti'acted with etliov. After ovaporatiiig off the cilu*r atid 
drying the residue over sulphuHc N‘UI^i‘*’N()a, 

is obtained as a colourless, inodorous liquid, wbicb cannot ho (listilltMl 
without decomposition at the ordinary pressure, but boils at 12S — 
under 40 mm. pressure. It has a sp. gr. of I'lOSi at <l(*(‘oinpoH(*H 
at 142°, and solidifies between —21° and —23°, and is not coloured 
on exposure to light. Its aqueous solution has an alkaline reaction, 
and gives a precipitate with many salts of the heavy metals. IMio 
potassium salt, lIPr“K*NOa, obtained by acting on the nitramiiio with 
the theoretical quantity of alcoholic potash, foi*ins small, nacreous, 
hygroscopic plates, and the silm* salt, NPr^Ag-lTO^, crystallises in 
small, slender needles, which blacken in the light. 

Isojprcpylnitramine, ITHPi^^HOa, is obtained in the same manner as 
the noimal compound, but must be further ]mrified by dissolving il 
in potassium carbonate solution, extracting the latter with ether, an<l 
acidifying the i*esidual solution with sulphui‘ic acid. It is a <*olourl(sss 
compound which melts at —4°, distils at 90 — 91° under 10 inin. 
pressure, commences to decompose at 160®, and has a sp. gr. of 1*098 
at 15° It is scai’cely soluble in water*, but mixes with alcohol and 
ether in every proportion. The potassium salt, NPr^K'NOjj, lorms 
long, slender, very hygroscopic needles, and the siloat salt, 
UPr^Ag'N’Oa, crystallises in thin plates. 

When the potassium salts of these niiramincs are ti*eatcd with 
an alkyl bromide, or tbe silver salts with an alkyl iodido in alcohol !<* 
solution, dialkylnitramines are obtained. The following have boon 
prepared in this manner : — J)iprcpyhdtramine, llPr®»*NO{i, a colonrloss 
liquid boiling at 76 — 79° under 10 mm, pressure; (H-isupropyU 
nitramimy UPr^a-NOa, boiling at 55 — 57° under 10 mm. pressures 
propylisopropylnitranmie, NPi"Pr^-N'02, boiling at 65 — 68° under the 
same pressure ; and hemylpropj/lnitramine, jN'Oa’NPi'^'OHgPh, molting 
at 8-— 10°, and boiling at 200 — 205° under 40 mm. pressure. The 
first three compounds do not solidify in a mixture of solid carbonic 
anhydride and ether. The silver and potassium salts of propylnitr- 
amine, unlike the corresponding methyl derivatives, do not yield a 
picryl compound on treatment with picric chloride, thes latter being 
simply converted into silver or potassium picinto. Kiliyl and iso- 
propylnitramine behave in a similai* manner. 

When the silver salts of tho nitrambaes aro warmed with aoeii<i or 
benzoic chloride, a simple leactiou does not tako place. Kotno silver 
chloride is precipitated, and nitrous oxide is evolved. It appears 
probable that tbe acetyl or benzoyl compound is first formed, and 
then splits up into piepyl acetate or benzoate and nitrous oxide 

OHs-CO-NPr-NOa = CHs-COOPi" + K,0. 

Tbe author has succeeded in isolating propyl benzoate from tiho pro- 
duct of the reaction with benzoic chloride. 

^The molecular weights of picrylmethylnitramino (Akstr., 1886, 
455) and of isopropylnitramine have been detemiined by Kaonlt’s 
method, the results agreeing with the formula) above ascribed to 

H. G. (3. 
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Amylamines. By A. Bkro {Oom;pt remt, 111, 606 — 608).— Amyl 
cliloride and saturated aqueous ammonia are mixed in equivalent pro- 
portions, and sufficient alcohol o£ 92® is added to completely dissolve 
iho mixtni‘e. The liquid is heated at 110 — 120® for eight or nine 
hours, poured off from the oi*ystals of ammonium chloride (mixed 
with a small quantity of diamylamine hydrochloride), acidified with 
hydrochloric acid, and distilled, to x*emovo alcohol and unaltered amyl 
chloride. The residual liquid, when allowed to cool, deposits nacreous 
plates of diamylamine hydrochloride, which can bo almost completely 
separated by successive conoeuti*atious. If recrystilliscd from boiling 
water after treatment with animal charcoal, it is obtained in per«- 
fectly pure, largo plates, with a micaceous lustre. 

The mother liquor from the diamylamine hydrochloride is evapo- 
rated to dryness and made alkaline with potash or soda; the libei-ated 
base consists of almost pure amylamine mixed with a very small 
quantity of the di- and tri-aniine, the proportions in which the three 
bases are obtained from the original product being monamme 6 parts, 
diamine 9 parts, trinmino to 1 part. The same result is obtained 
yyith only half the quantity of alcohol. Alcoholic ammonia yields 
similar results, hut the diamine is formed in still larger proportions. 

Pure amylamine is obtained by the method of Duvillier and 
Bnisine. A dilute aqueous solution is mixed with a suitable quantity 
of ethyl oxalate, a rise of temperature being avoided; diamyloxamido 
is precipitated, and is almost oompletcly insoluble in water. The 
mother liquor, when concentrated, yields aTnylamine amyloxamate, 
0 ,Hii*NH-CO-OOOH,NH 3 - 0 ,Ha, very soluble in hot water, but much 
loss soluble in cold water, and easily decomposed by aqueous potash, 
which has very little action on diamyloxamido. With calcium 
chloxido, amylamine amyloxamate yields a precipitate of calcium 
aiiiyloxarnate, which cryatalliaes readily from hot water in small, 
brilliant, hydrated lamolloa. 0. IL B. 

Diethylenediainine. By A. W. v. Hofmann (Ber., 23, 829? — 
8808). — Uiethylonodiamino piiiificd by treatment with sodium molts 
at 104”, boils at 14*)— 146^ and solidifies on cooling, forming a hard, 
white, crystalline mass, which is oxlremcly solnblo in water, and 
is deposited from absolute alcohol in lai»g(», transparent crystals. 
The hmiz(n/l derivative is d<qMisited from alcohol in rhombic crystids 
which melt at 191®. A teelmieal product termed “sperrain/’ piper- 
Hssidin,” or “piperaziii ” is found to bo identical with diothvlonedi- 
aiuiue (compare Biebor, Abstr., 1890, 470). J. B. T. 

Action of Zinc and Ethyl Chloracetate on Ketones and 
Aldehydes. By S. Rrformathky (/. Hush, Ohem. Soc., 22, 44 — 64).— 
Acetone, when treated with ethyl chloracetate and zinc, gives a pro- 
duct which, on decomposition with water yields the ^-dimothylethyl- 
onelactio acid (hydroxyvalerio acid), OH’OMtyOHa'OOOH, of M. and 
A. SayizefiF. Methyl pi*opyl ketono, under similar conditions, yields 

add, OB["OMoPrOHa*OOOH, This, on 
distillation with culute sulphuric acid, yields vnsthy^rc^lacryUe add, 
CMoPvIGH*COOH. Diethyl ketone, when similarly ti'eated, yieldd 
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Shinokoff^s B-diethyleiliylenelactic acid, OH-CEta’OH 2 'OOOrf. BydiM- 
tillation with dilute sulphm'io acid, this acid loses the oloinoufs or wai oi% 
and B-dhthyUcrylic acid, CEtalGH-OOOH, is ohUiood. T\w «bov<* 
reaction when applied to hutyrone ^ives rise to Shinokoff’s / 3 -(li propyl- 
ethylenelactic acid, OH-CPiyOHa-COOH, which, on losingUiooIomonis 
of water, is converted into Albitzky’s dipropylacrylic a(‘i(l. This uci<l 
yields a dibromide melting st 102—104^ whereas^ the dibromide 
pared by the author fi’ora Albitzky*s original acid melts at HO 82”, 
This difference is probibly dne to geometneal isomerism, as ilu* 
compounds contain an asymmetiical carbon atom. Tho above n*- 
action may be represented by the general scheme, RRiCO -f- 
CH^Cl-OOOEt -I- Zn = CRRdOZnCl)-OHa-COOKt, and tliis with 
3HsO gives RRi: 0 (OH)'OH 3 -COOH. Analogous results obtaiiu^d with 
aldehydes will be communicated in a futui*e paper. B* B. 

Action of Phosphorus Trichloride on Organic Acids and 
Water. By C, H. Botham ley and G. R. Thompson (() ltf*nu 
62, 191). — ^Thorpe showed (Trans., 1880, 18G) that the ecpiatioii 
SOHa-COOH + 2 PCI 3 = 3CH,*COCl + PaO, -h .‘^HCl vepnwmtiMl 
the action of phosphorus trichloidde on acetic acid. Tho authors 
agree that this does represent the fundamental change (whi<‘li is 
similar for other monobiisic oi'ganic acids), and therefoi'c true wit bin 
certain narrow limits, but with excess of either reagent various 
secondary reactions take place, which inci*ease with other acids of tho 
series, as the molecular weights become greater and tho volatility of 
the products less. With benzoic acid and phosphorus trichloride, 
secondary changes take place to a very considei^able oxtout. In fact, 
this reaction cannot be regarded, as it hitherto has been, as a good 
method for preparing acid chlorides. Even the action of phosphorus 
as trichloride on water, which is as follows, PCla -f 311*0 = llgPOi 
+ 3HC1, as long as the water is in considerable excess, is distiu'bed 
by varions secondary reactions as soon as the phosphoms chloride* is 
in excess, giving rise to the foiTuation of yellow phosphornH oxide iMul 
other oxides, including the soluble form of the oxide P 4 O, which Ih*- 
eomes insoluble at 70” ; the yellow oxide was also prod ucchI in tho otluu* 
cases given above. Various conditions affect these changes, (wpoeiully 
tempei-atoe. I), A. li, 

Paracrylic and Hydracrylic Acids. By E. Klimmnko (J. Ittm, 
Ohem^ lOO — 102). — The authoi^’s method of preparing par- 

acrylic acid By the action of silver oxide on /^-iodopropionio acid yields 
larger quantities ot the pure acid with diffLoulty only. The author’s 
improved method consists in evaporating hydracrylic acid with hydi‘o- 
chloric acid on the water-bath. On treating paraoi*yli (5 acid with an 
excess of bromine, it yields bromopropionic acid. When paracrylic 
a3id is heated with water at 100” for six hours, it is converted into an acid 
OaHsO* having the composition of hydracrylic acid. By the action of 
phosphorus pentachloride on hydracrylic acid, a chloride is produced, 
which with alcohol yields ethyl /S-chloropi*opionate. B. h, 

^Chlorocrotonic Acids. By W. ATrrBNjRiwTir (Jnnalen, 269, 
368— 362).— The sodium salt of ; 8 -chlorocrotonic acid, unlike the fx-co 
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acid, does not nndei’go inti’amolecnlar change when it is heated at 
170 — 180" for 12 honrs, but is almost completely decomposed into 
allylene, sodium chloride, and cai*bomc anhydride ; the sodium salt of 
/ 1 -chlorisocrotonic acid is completely decomposed under the same con- 
ditions yielding the same products as the isomeride. F. S. K. 

Preparation and Properties of Ethyl Sodacetoaoetate and 
Ethyl Sodethylacetoacetate. By H. BLtON (I?er,,23, 3128—8124). 
— It has been previously shown (Bee, Trav. Chim , 3, 231) that an- 
hydrous ethyl sodacetoaoetate and anhydrous ethyl soclethylacctoacet- 
ate ai’e readily soluble in ether, but that both compounds form 
a hydrate which is insoluble iu ether. In preparing the anhydrous 
compounds by the author’s method (Zee. they ai*e obtained 
in ethereal solution; this solution can be most suitably employed fo 7 ‘ 
catTying out reactions iu which the presence of water or alcohol is to 
be avoided, and the anhydrous compounds can be readily obtained in a 
solid state by evaporating the ether at a low temperature. Otto and 
Rdssing’s statement (AbRtr.,1890, 1137) that anhydrous ethyl sodaceto- 
acetate can bo obtained by keepiiig the hydrate over sulphur c acid 
is contrary to the authoi*’s expej‘ience, and MichacTs assumption 
(Abstr., 1888, 10o4) that pui^e anhydrous ethyl sodacetoaoetate exists 
in two foims, one of which is soluble, the other insoluble in ether, is 
quite unwai*ranted. P. S. K. 

7-Cyaiiacetoacetates and their Chlorizoido-derivativeB. By 
A. Haller and A. Held ((Jompt. rend,^ 111, (547 — Gf5o), — Ethyl 7 -cyan- 
aeetoacetate, boiling at 13S — 138° under a pressure o£ 40 — 45 mm,, 
is mixed with its own volume of absolute alcohol, and the mixture is 
added to about double the quantity of absolute alcohol saturated with 
hydrogen chloride and cooled to 0°. Hetib is develt»pcd, ammonium 
chloride separates, and the li(|uid contains a chlorine derivative 
and ethyl acotodicai'boxylato, Jf ammonium chloride does not 
separate, the liquid is cvajiorated in a vacuum, mixed with fine sand, 
and extracted with ether. The ethereal solution yields slondor, white 
needles of the hydrochloride of the imi<lo-etln r of ethyl acotodicavb- 
oxylate ( 10 OEt-CHa-CO- 0 H 2 -C(OKt):Nir,I lUI, which is do(‘omposod by 
water with formation of ethyl ju*etodiear boxy late, 00 * (<y 11 / 000 Et) 2 . 

If ethyl 7 -cyaiiacotoficotato is dissolved in two or throe times its 
weight of mothy] alcohol, and hydrogen chloride is passed into the 
cooled liqui<i, crystals are obtained which melt with docoin position 
at 122 °, and consist of the mothy 1 -imido-othor of ethyl acotodicarb- 
oxylato plus one molecule of hydrogen chloride. When treated with 
silver nitrate, half the chlorine is precipitated, but the x^emaindor can 
only be removed by boiling wiUi potash. Wlien boiled with dilate 
and slightly aciditied alcohol, the compound yields ammonium 
ohloi*idc and an oily chlorinated product. 

Methyl f^-^amcetoacetale^ obtained iu the same way as the ethyl 
compound, is a somewhat thick, colourless liquid, which mpidly 
becomes yellow. It boils at 217 — 218° under normal pressure, and 
at 127 — i28° under a pressure of 20 — iiO ram,; it does not solidify 
even at a very low temperature. When treated with hydrogen chloride 
in presence of methyl alcohol, it yields confused white prisms which 
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melt "with deccmposition at 144°, and consist of tlie liytli*oclil()ricl(* of 
tbe imido-etlier of Tjciethyl acetodicarboxylate plu-S one iiioloccilo (>t 
IiydFOgeii chloride. It dissolves in water and in altsoliol, and with 
potash, acidified alcohol, and silver nitrate it behaves like the corre- 
sponding ethyl compound. 

It is necessai'y to assume that under th<^ conditions of experiment 
the alkyl cyaiiacetoacetafce undergoes molecular change, and behavch 
as an unsaturated compound, the ohloro-derivatives having the con- 
stitution COOMe-OHs-OH(OH)-OHCl-C(OMe):NH,HCl or 

COOMe-OHCl-CH(OH)-OHa-C(OMe):NH,HCI. 

0. H. B. 

Mesitene Lactone and Isodehydracetic Acid. By R. Anschutz, 
P. Bcndix, and W. Kerp (^ AnjtaJen ^ 259, 148 — 186). — The authors 
have repeated a number of experiments maae by Hantzsch (Annalett^ 
222, 1) in his investigation of the condensation products of eihyl 
acetoacetate ; they have proved that the formulee assigned byllantzseh 
to mesitene lactone and isodehydracetic acid are correct, and that the 
original condensation pioduct (m. p. 61 — 62®) is a mixture of two 
substances and nob a compound of the composition CinlliiOo, as vvas 
supposed by Hantzsch; they also obtained i*esults at variance with 
those of Hantzsch in studying the action of ammonia and alkalis on 
ethyl isodehydracetate, as will be described below. 

When the crude condensation product of ethyl acetoacotato is re- 
peatedly extracted with cold chloroform or benzene and tb<' extract 
mixed with light petroleum, isodehydracetic acid (m. p. 156^) is pre- 
cipitated in a pure condition, and its ethyl salt and mesitene lacioue 
remain in solution. The acid can be moixs easily isolated by dis- 
solving the condensation pi odnet in a mixture of other and (dilmoform 
and shaking the solution, with concentinted potassium enrbonato ; on 
acidifying the alkaline solution, the acid is precipitated in a piUT* 
condition, and the etbei*eal chloroform solution, on evaporation, yields 
the ethyl salt and mesitene lactone, the last-named compound lieitig 
invariably produced when ethyl acetoacetate is treated with ooiu^cu- 
trated snlpbuiic acid. 

Ethyl isodehydzacetate and mesitene lactone can ho scpai’ated fi*c)m 
one another by fractional distillation under a pnssnro of about 
12 to 14 mm. ; the mesitene lactone passes over at 128 — IHO”, the 
ethyl salt at 166®. 

Methylisodeltydrdcetafe^ OjjHioOi, prepaid by treating the potassium 
salt with methyl iodide, crystallises fi*om ether in Jong, colourloss 
needles, melts at 67 — 67*5°, and bods at 167® under a pressure of 
14 mm. ; it can also be obtained, together* with isodehydracetic a<*id 
and small quantities of mesitene lactone, by treating methyl aceto- 
aoetate with concenti-ated sulphuric acid. 

When a mixture of pure ethyl isodehydracetate and the free n(»id 
is crystallised from dilate alcohol, a substance is obtained which iH 
identicfid in appearance with, and has the same melting point (59 — 60®) 
as, the original condensation product. 

Attempts to prepai*ethe homomesaconicacid described bv Hanlzsch 
were unsuccessful ; when ebhyl isodehydracetate is hydrolysed witli 
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poiatih, it f^ves varying quantities of two new acids, melting at 221” 
and 149® i-espeotively, together with oily by-prodnetb. These two 
acids were pi*epai*ed by warming the pui*o ethyl salt (5 grams) on 
the water-batl), quickly adding a solution of potash (13 gi*ams) in 
boiling water (4*5 grams), and then warming the inixtnro for 10 
minutes; 50 gj*ams of the etliyl salt yield 13 grams of the higher 
melting and 2*5 gi*ams of the lower molting compound. 

The acid melting at 221® has the compobition O^HnOj, but its mole- 
enlar formnla is probably CioHu04; it is almost insoluble in othei*, 
benzene, chloroform, and cold water, and only moderately easily 
soluble in boiling water, from which it crystallises in transpai-ent, 
]msinatic needles meltins: at 221” with decomposition. The 
salt, OiflHioOiKs, is a vitreous, very hygroscopic compound. The 
larium salt, Ci(iHio04Ba -f 4H4O, ciystallises from cold water ia 
spheiical aggregates and is moderately easily solublo (19*1 parts of 
anhydrous salt in 100 parts at 20“) in water. The copper salt, 
CioHi« 04 Cu 4- -vJHiO, is applc-gi’een and almost insoluble in water. 
The 8ilvf*r salt was not obtained in a pure condition. The me^A/yZsalt, 
CioHioOiMci, prepai’ed by treating the silver salt with methyl iodide, 
ciystallises from other in colourless, transparent prisms, melts at 71®, 
and is readily soluble in ether, alcohol, benzene, and chloroform, but 
IS preoipitaiod fi^om tho solutions on the addition of light petroleum. 

Tlie acid melting at 149‘ has the composition CyiiuOa; it crystal- 
lises from boiling water, in which it is rawe sparingly soluble than 
the acid melting at 221®, in colouadess needles, and is readily soluble 
in alcohol, ether, and ehlorofoim ; it decomposes about 160®. Tho 
harkm salt, (08HoOa),3a + 2H-sO, crystallises in microscopic needles, 
and is very sparingly soluble in water. Tho siluer salt, OsUoOaAg, is 
moderately stable in tbo light. 

Mesitene lactam (pseudolutidestyril,) is formed in small quantities 
when mositene lactouo is treated with aqueous or anliydrous ammonia 
under various conditions. Jt is host prepared by passing anhydrous 
ammonia for 14 or 15 hoiu*s into mositono lactouo (15 grams) heated 
at 150 to ICO”; the lactam (8*5 gleams) thus pwdaced is sepanited 
from the unchanged laetono (4 5 grams) by fractional distillation. 
The compound obtained in this way is identical with Hant./soh*s 
jiseudolutidostyvil (Almtr., 1884, 1045, and 1885, 397). The plaUm- 
rldonde, CuIIiBNaO^jll^PtGle, se]>arato8 from alcohol in ilai*k-orange, 
ti^ansparont crystals. 

When me&itene laijtone ia treated with aladiolio amnimna, u small 
quantity of tho laoiam is obtained, together with ammonium carb- 
amate and a liquid, unstable compound, tho nature of which was not 
doterminod. 

Anhydrous ammonia converts othyl isodehydraeetato into the co'^- 
responding lactam, which is identical with tbo substance (m. p. 137”) 
obtained by Collie (Absti\, 1887, 501) by the condensation of ethyl 
/j-amidocrotonate. 

A compound of the composition OiftHw04Sra is precipitated as a 

ilourlebfe powder when anhydrous ammonia is passed into an aloohoHo 
t»tliereal solution of ethyl isodehydraoetato, moistui*® being carefully 
excluded. It melts at 104® with eyolation of ammonia, being rocon- 
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verted into ethyl isodehydracetate, and its constitution is pro])ably 
represented by the formula COOEt'C^Qj^^^Q^C(NHj)*ONH4 ; 

when its concentrated aqueous solution is treat od with copper 
chloride, a dark-gi‘een, crystalline, copper coini)ound of the oompo 
sition (CioHu 04TS)3 Cu + H 3O is precipitated. 

Ethyl isodehydracetate can he prepared by boilinap ethyl sodaccto- 
acetate with a benzene solution of ethyl chlorisociH>toiiate ; methyl 
isodehydracetate can be obtained in like manner. 

The synthesis of ethyl isodehydracetate in this way shows that the 
acid has the constitution assigned to it by Hantzsch ; it is ])robable, 
therefore, that the acid obtained by Collie (loc cit.) from the lactam, 
GioHiaE'Oa (m. p. 137®), refeired to above, has an analogous coustilu- 

tion, that of the acid obtained by Collie 

fi*om the isomeiio lactam (m. p. 165®) being probably represontod by 

the formula COOH-CH/O<jg3o^^- *’• 

. Action of Methylene Iodide and Chloride on Ethyl Malonate 
in the Presence of Sodium Ethoxide. By S. Tana'i'ak («/. Uimh. 
Chem, Soc.y 22, 32 — 39).- — The experiments wei*e undertaken with the 
view of obtaining an acid, C4H4O1, isomeric or identical withfumaric 
or maleic acid. The proportion of the substances taken was cahmlated 
from the equation C»H3Bt204 + 2Na + CH2I3 + ISC^HeO. Sodium 
was dissolved in absolute alcohol and e<hyl malonate was added to 
the solution. As on the addition of methylene diiodide, so much heat 
is developed that the solution will boil if Gai*e be not taken, it is 
advisable, to add the iodide in szntUl portions at a time; to (com- 
plete the reaction, the mixture was heated for 12 hours in a rodiix 
apparatus. The alcohol was then I’emoved by distillation, wat.t*r 
added, and the oily product, which is partly soluble in water, (ex- 
tracted with ether. After distilling ofF the other, the resicliue, conlainitig 
some unchanged ethyl malonate and methylene iodide, wss HupouitiiMl 
with a 15 per cent, solution of potash, hut part of it r(*niain(Hl un- 
changed. From a solution of the potasMum suit thus ohtuincMi, tli<j 
a<nd was liberated by acidifying with hydrochloric «cid ttnd c.\tnic<- 
ing with ether ; the iodine was them removed from it by treat im»nf 
•with molecular silver. The free acid forms a lion(»y-liko syrup, wJiich 
does not crystallise, hut, on being kept in a (l(*siccator for Hovora) 
months, becomes converted into a hard, gum-like huhstanc(». It can 
be further purified by converting it into the load or silwr salt and 
decomposing the latter .with hydrogen sulphide. The calcium salt, 
GeHgOaOs, is less soluble in hot than in cold water. Tlio free aedd, 
CeHioOs, is called, by the author, adipemmlio add. The silver salt is 
C6H»Ag205 ; the barium salt, CeHsBaOft 4- 2H3O. 

That portion of the original product of the 1‘eaciion which 1‘emained 
unchange(l on boiling with 15 per cent, potash was sapouifiod by 
boiling with strong potash, the potassium salt convei*t(*d into tlic 
lead salt, and this, on decomposition and saturation with lime, into a 
salt CgHeCa^Oe. From tlie filtrate, alcohol precipitates a calcium salt 
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containmcr a little less calcium than the salt C 6 Hf,Ga 204 , which shows 
that a mixture of acids was obtained. From a second portion, iodine 
was I'emoved with silver nitrate, and the silver salt, OHHqAj:f 4 ()io, was 
obtained, so that pro})ably the original acids were ChHkiO# and 
CfiHuOio. Methylene dichloride and erhyl sodiomalonate, in like 
manner, yielded the compound C 4 H 2 Efc 204 , which, on hydrolysis and 
conversion of the potassium salt, gave the silver salt CsHeAgiOo* 
The free acid CaHwOo crystallises in prisms which melt at 108 — 109“. 

18* J8. 

Reaction between Methylene Iodide and Ethyl Malonate. 

By S. 1'anatar (/. Ohem. ISoa,^ 22, 89 — 4*4). — The acid 

CfcHioOfi (see preceding papei‘), when heated with watex* at 150®, 
undei'goes no change, but if heated with hydriodic acid at 1-50*^ it 
yields ethyl iodide and an acid, thus : — CtHjioOft 4* III = 

CaHsT + CiHoOv This acid, OH-CHa-CH(OOOH) 2 , the author calls 
(?) “ hifdim'yniethylmalomo acid,'* whereas the original adipomalic acid, 
GoHioOft, is regarded as ethoxy isomccinir acid, EtO’CHa*CH(COOH) 2 . 
On heating the acid at 250“, decomposition takes place, carbonic an- 
hydride being liberated, and a yellow oil distilling over. This is a 
neutral ethereal salt, which on hydiudysis yields a potass him salt, which 
is conveitcd into the lead salt, CaHnPbOs. The free acid is a thick 
syrnp : the calcium salt is not thx*own down on boiling its aqueous 
solution, so that the acid CsHioOs is not identical but isomeiic with 
ethoxyisosncoinic acid, being probably dilaotylio acid, as shown by 
the propei*ties of the calcium and lead salts. B. B. 


Succinamic Acid. By B. Srhda and J. Wiedemann {J3er,, 23« 
8284 — 3287). — Succinamic acid, J>fHf2’00*CH2'OH2*OOOH, prepared 
by ti*eatiiig succinimide with barium hydroxide, as described by 
Teuchert {Amialm, 134, 139), is identical with the acid prepared by 
heating niti^osoglutanc acid (Wolff, Annalm, 260, 114). It crys- 
tallises f}*om hot acetone in long needles, melts at 156 — 157% and is 
moderately easily soluble in water, but veiy sparingly soluble or in- 
soluble ill alcohol, hensfiono, and light poiroleura ; it is converted into 
aminouium succinate on prolongt'd boiling with water, and when 
heated alone at 201)“, it is transformed into succinimide. 

F. S. K. 


Synthesis of Asparagine. By A, Piutti (Gazetta^ 20, 402--* 

406). — ^Wlion silver y-oximidosuccinate, (Abstr., 

1889, 381), is heated on the water-bath with an excess of an cthoroal 
solution of ethyl iodide, the silver iodide removed, and the solution 

evapoi’ated at 60 — 70% diethyl niirihmcoiiiaie, r\r\^ryj. remains 

OfI*COOEt 

as a neutral, yellowish oil, which may be distilled in a vacuum 
with partial decomposition. When this substance is shaken with strong 

C'OONTH 

aqueous ammonia, ethyl 7dtrilosuocmamate, 

un’OOOJiit 

0*CONH 

is formed; this compoand crfstallises from alcohol 
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or acetic acid in brilliant, rhombic plates, melts at 1G6 — 167®, and 
yields a bromide, CbHTNaOaBr, which melts witli dceompobitioii at 
about 140®, 

On reducing an acetic acid solution of this amido with S(> liiun 
amalgam (5 per cent. Na), care being taken to maintain the lujiiid 
acid, separating the bulk of the sodium acctato by crystallisa- 
tion, and allowing the mother liquor to remain in prol()ng<*d contact 
with copper acetate, a crystalline deposit of insolublo copper shUm 
is formed, which, on decomposition with hjdi*ogeii sulpbiile. yields 
a solution containing three aspai*agines. These may bo obtained 
perfectly pure by precipitating their concentmted solution with 
alcohol and reerystallibing from water. On leaving the mixture in a 
vacuum, the inactive a-eompound loses its water of crystallisation 
and falls to powder; tlie ^-asparagines may then be separated by their 
microscopic chai'aeters. 

The author regards ethyl nitrilosuccinamate as a derivative of the 


CH 

nucleus > 


which he terms “ etazolc,** and has prepared a long 


sjries of derivatives of nitrilosuccinamic acid in support of this view, 

S. B. A. A. 


Atnic and Anilic Acidd of Fumaric Acid and Maleic Acid. 
By K. Anschutz (Annalen^ 259, 137 — 148 — Malammw 
C4H5NO8, is obtained when anhydrous ammonia is passed into a 
chloroform or benzene solution of maleic anhydride, and the gum- 
like ammonium salt which is gradually precipitated warmed with 
water until the evolution of ammonia is at an end ; on acidifying 
with hydrochloric acid, the maleinamic acid is piecipitaled in crystals, 
the yield being about 70 per cent, of the theoretical. It crystallises 
from water in large, transpai'ent, anhydrous plates, melts at 
162—153®, and is readily soluble in hot alcohol and water, but only 
sparingly in hydrochloric acid, and almost insoluble in benzene, (dlier, 
and chloroform ; when treated with alcoholic potash, it is eonverteil 
into fumaric acid, but with aqueous alkalis and bai‘iuiu liyclroxidt^ in 
the cold, it yields salts of maleic acid. 

Pu^i-anilic chloride, C10H8CINO2, is olifained wluni fumarie 
chloride is treated with aniline in ethereal solution, Ui(M|uantit;^ of 
base employed being less than is theoretically necessary lo eon* 
ve:rt the chloride into fumaric acid dianilidc; llio dianilide and 
aniline hydrochloride produced are separated by filtration, tho 
ethereal filtmte evaporated, and the residue reerystal list'd from other. 
Fumaranilic chloride foms transparent, yellow, prismatic m*i*dles, 
and melts a.t 119 — 120® ; with alcohols, it yields crystalline c‘tlu»reai 
salts, and with amines, it gives amides. When iroatod with coltl 
water or dilute alkalis, it is converted into an acid of the composition 
CioHsNOa, which melts at 230 — ^231®, and is quite dilTcront Irom the 
fumaranilic acid (m. p. 187 — 187’6®) previously obtained by tlio 
author and Wirtz (Abstr., 1887, 934) from maleinanil in liko 
manner; the acid melting at 187— lb7‘6® is, theroloro, in future to 
be termed maleSnmUic add, to distinguish it from the acid melting 
at 230 — ^231®, which is named fumariinilie acid. 
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Fumaramlh acid is only spaiinp^ly poIuTjIo in boilino: water, but 
mom readily than maleiiianilic acid, and when warmt'd with alcoholio 
or aqueous potash, it is, like tho latter, converted iuto fuiuari(s 
acid. 

Judging from their behaviour, the amido- and anili do-derivatives of 
maleic and fnraaric acids have the constitution cx])i*essed by tho 
following formulm : — 

CH-0(0H)-NHi 

Maleinamie acid (m. p. 152 — 153®) || >(1 

CH-00 

CH-CO-NHs 

Fumaramic acid (m. p. 21 7° J || 

UH-OOOH 

CH--C(On)-NHPh 

Maleinanilic acid (m. p. 187 — 187*5)® || >0 » 

OH-CO 

CH-OO-JSTHPh 

Fumaranilic acid (m. p. 230 — 231°) || . 

OH-COOH 

The article concludes with a shoi*t criticism of Bischoff’s paper on 
dynamical isomerism (comi)aro Abstr,, 1800, 723). F. 8 . K. 

DiglycoUic Anhydride. By R. ANSOirfjTz (Annaleii; 259, 187 — 193). 

OH *GO 

— BighjcolUG anhydride^ obtained when finely 

<b’vided diglycollic acid is boiled with acetic chloride, or when the 
acid is distilled under a pmssure of 11 to 12 mm. Jt sejiaratos from 
w-arm chlorofoirm in long, spear-shaped crystals, melts at 07“, and 
boils at 120° (12 mm.) ; it is only sparingly soluble in ethei’, and is 
readily meonverted into the acid by cold water. 

Uiglycolhndlic arid, OioHnOiN, is gi’adually deposit(*d in crystals 
when an ctlioreal solution of the anliydnde is tieated -with aniline; 
it melts at 118®. F. 18. K. 

Dilaotylic Acid. By S. Tanatau and Gu. TenKSKViKFF (J. Him. 
Chma, ISor,, 22, 107 — 110). — It was shown by Friedol and Wurta; 
ibat calcium lactate, wlion boated at 270— 2rt0°, loses 1 inol.^ B 3 O, 
and becomes ctilcium dilactate, but neither tho salt nor tho acid was 
investigated by them, Tho expeinment was x*epeatod by tho antbox‘H, 
and from the calcium dilactate obtained, tho free acid, CoHioOs. was 
separated by decomposing it with oxalic acid. Tho syrupy li<inid 
obtained was purified by distillation at 170°, under a prossni-e ot 
80 — 90 mm. Tho distillate, after i*emaining for^ some time in thq 
desiccator, was converted into monoclinio, prismatic crystals melting 
at 105 — 107°, easily soluble in watei% ethei% ohlomform, and acetic 
acid, but only slightly in benzene. It gives an aoid potassium salt, 
GsHgOsK, and a silver salt, CeHoOgAg^, which, on treatment with 
methyl iodide, gave the methyl salt, OjEIgOaMea, boiling at 260®, Thq 
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zinc salt, OsNpOsZn + 3HaO, is amorpliouB. Hydriodic acid at l.'iO® 
is without action on dilactylic acid* li* 

Synthesis of Citric Acid. By A. HAiiLER and A. Hkld {Oompf* 
rend., Ill, 082 — 686). — ^Ethyl aoetodioarboxylato is pr(»paro(l from 
ethyl 7-03’anacetoacetate in the manner previously dosoribtHl (this 
voL, p. 171), and the ethereal sdution ot the crude product from 
10 of the cyanaeetcacetate is converted into a cyanhydrin by^ 

cooling it in a mixture of ice and salt, adding 6 to 6 grams of linely- 
povvdered potassium cyanide, and then, drop by drop, concentrated hydro- 
chloric acid in quantity exactly equivalent to the cyanide. The niixt lire 
is allowed to remain in a closed vessel in a cool place for 24 lumrs, and 
is then filtered, and the ether distilled off. The cyanhydrin is b()il(‘(I 
for two or three hours with concentrated hydrocldoric acid in an 
apparatus with a reflux condenser, the ammonium chloride is 
remove^ and the liquid, after being concentrated to expel excess of aedd, 
is boiled with excess of potash. The li(pid now contains potassium 
citi'ate and chloride with other products formed in the coarse of the 
reactions. The citric acid is best sepamted by means of lead acetate, 
the precipitate being decomposed by hydrogen sulphide, and the citric 
acid extracted by means of ether. 

60 gi*ams of ethyl 7-cyanacetoacetate yield about 6'2 grams of pure* 
citric acid, and a further quantity of about 4 to 6 grams remains iu 
the syrupy mother liquor. C. H. B. 

Action of Phosphorus Pentachloride on Citric and Aconltic 
Acids. By E. Klimenko and Buohstab (J.Kim.Ohe7n.Soo.,22,% — Id)). 
— Pehal, by acting with phosphorus pentachloride on citric acid, 
obtained the solid hydroxychloi’ocitric acid and two liquid ehltu'- 
anbydrides. The authors have treated citnc acid (1 part) with phos- 
phorus pentachloride (3 parts) without heating ; after some time, the 
solid contents of the vessel became converted into a li(piid, which 
after the addition of some more citric acid became partly solid. It 
■was then extracted with dry carbon bisulphide and Pobal’s hydroxy* 
chlorooitric was left together with some citnc acid ; this when 
treated with alcohol, yielded a liquid boiling between 28;^*' and 286“, 
identical with Malagntti’s trietbyl citoite, so that the solid ohloridt) 
obtained at the beginning of the reaction is C«H6CM3C)4. Tlio same 
chloride is contained in the liquid product of tho reaction. On heat- 
ing citric acid with phosphorus pentachloride, tho liquid product is 
found to prevail, and this contains some aconitic (dilorido. Aeonitic 
^id with phosphorus pentaohloride gives the chloride OclIaOaOI^ 
identical with the above bye-product, and this, on being treat e(i wiili 
ethyl alcohol, yields Mercadante’s triethyl aconitate. The formula 
CeHsOsCla given to the Solid chloride by Skinner and Jinhomaim 
(Trans., 1889, 236) is contradicted by the authors, wdio find that tlie 
solid product is not homogeneous, but always contains citric acid and 
probably some aconitic acid. 

Alkyl Substitution Products of Ethyl Dioarboxyglutaoonate 
and a New S3rnthesis of aa-Dialkylglutaxic Adds. By m! 
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Gfihzeit and 0. Dressbl (J5f»r.,23, 3179 — 318^>).--Th.o authors have 
5ih*eatly descrihed a method by which <lialkylglutaric acids containinjif 
two similar alkyl f^*oups may bo prepai‘ed (Abstr., 1889, 8G0). To 
prepare disubbtituted glutaric acids containing two dift‘ei*ent alkyl 
groups, it is nocessary to start with ethyl dicarboxyglntaconate, 
OH(OOOEt)/OH:C(060Et)3. When the sodium compound of this 
ethereal salt is heated with an excess of ethyl iodide in a sealed tube at 
170 — 180“, it yields the ethyl derivative, CEt(C00Et)‘0H!C(G00Kt)2, 
as a colourless oil boiling without decomposition at 195 — 202^^ under 
11 mm. pressure. It could not be obtained crystalline, and gives no 
coloration with feriic chloride. Alcohol must not be employed in the 
})reparation of this substance, as it decomposes the sodium compound 
at a high temperature. The fact that the ethyl compound is volatile 
without decomposition, whilst the unalkylated compound decomposes 
on heating with formation of an a-pyrone derivative, is in full accord- 
ance with the explanation already given by the authors of the latter 
reaction (loc. cit ). 

On hydi^olysis, ethyl ethyldicarboxyglutaconato is converted into 
ethyl (jlutacofdc acid, COOH-OHEt-CH!CE'COOH, which is a white, 
crystalline compound melting at 118 — 120®. Its Moer salt is a white 
precipitate, and lairly stable towards light. 

JUfhyL hernyhlicai boxyglutaoonate^ 

0(00OEt),(CH,Ph)-CH:0(CO0Et)2, 

is prepared in the manner described by Conrad and Gnthzoit 
222, 258), and is also volatile without decomposition, boiling at 240^ 
(uncorr.) under 11 — 12 mm. pressure ; it crystallises from alcohol in 
glassy, rectangular cryslals molting at 78'^. It is very slcwly reduced 
by zinc-dust and acetic acid. 

The ethyl compound, on tho other liand, is readily reduced by 
those i-eageuts with foiunatiou of ethyl efhyldicarhoJi*yghtttiratey 
OEfc(COOEt)3-OH3-OH(COOEt)„ which is also* an oil hiiling at 
195 — 197® (uncon*.) under 10—11 mm. pressure. On troatmonfc with 
sodium othoxido and benzyl ohlori<lo, it is converted into ethyl ethyU 
hintzyhlicarhox^jglutamte, ^ (O()UEt)3OEt*CH/()(OII,PI0(ObOEfc)3, 
which is an extreunely thick oil Ixtiling at 210-- 230® under 12 nnn* 
pressu!*c. On hydrolysis, it yields a syrupy t(*trncarboxylic aci<l 
which slowly becomes crystalline, and losi's cavbonit* anliydi'ido ou 
heating at 100 — 210®; a syrup then 1*0 mains whicJi ou analysis gave 
inimbers appa*oxiniatcly ag]*eoing with those j*equirod by ethylheuzyU 
gliiiai ic avid, 0OOH*CHEt*0H3*01I(CJI,Ph)*00Oll. It has not yet 
been obtained pure or crystalline, but the neutral solution of its 
ammonium salt yields more or less insoluble precipitates with salts 
of most ot the heavy metals. H. 0. C, 

Thiocarbixnidoacetio Acid and TMohydantom. By P« 
Klason {iJh&tn. Oenktr., 1890, ii, 344; from Ofo. KbngL Yet, Ahad., 
1890, 87) — The author considers that Claus and Neuhoffer’s reaction 
of ethyl bromide on thiohydantoin is explained thus:— Tho ethyl 
bromide reacts with the alcohol with formation of hydrogen bromide, 
which then reacts with the tldohydantolin with fo:rmation of ammonia 
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ard thiocarbimidoacetic acid, the latter becoming ftirtlicr convoriod 
into thioglycollic acid, carbonic anhydride, and ammonia. Ethyl ihiti- 
rarhimidoacefate, CSN-OHrCOOEt, is formed by the action of (‘iirbon 
thiochloride ou ethyl amidoacotate. The carbon Ihiochlorido is 
diluted with ether, and the etli 3 l amidoacetate added drop b}' drop, 
the mixture being kept cool; ether is thou added, tilt ci*ed Ironi the 
ethyl amidoacetate bydrochloiide, the filtrate distilled, the im))un* 
ethyl thiocarbimidoacetate distilled with steam, exti'acted from th(» 
water with ether, and finally disialled in a vaenum. It is tliUK 
obtained as a colourless, somewhat thick liquid, having a feeble* 
odoui* of oil of mustard, boiling at 110° under a pressure of 12 mm. 
Sp. gr. = 1-1649 at 18°/4°. 

Thtohydantenti is obtained by heating a mixture of ethyl atnido- 
acetate hydrochloride and dry potassium thiocyanate in inoh^enlar 
]>roportion at 140—150°. The mass is di.ssolved in wat^'r, iiydro- 
chloric acid added, and the solution evaporated. The compound 

has the foimula heated with barium hydroxide, 


fhiohydardoiG add, C 8 H 8 N 2 SO 2 , is foi*med, which crystallises in beau- 
tifnl, colourless prisms, very slightly soluble in cold waboi\ Mercuries 
oxide converts it into hydantoic acid. Ethyl hydanfconto is fortni»(l 
in like manner to thiobydantom if potassium cyanato is siibstitut(‘(l 
for the thiocyanate, and forms beautilul prisms somowliat readily 
soluble in hot water, and melting at 188 5°. J. W. h. 


Hydrolysis of Snlphones. By E. Stuffkh (Ber,, 23, 0226 
3*241 ; compare Abstr., 1890, 9871 , — BmopropyUuIphtmedMhijU 
methane, CEt 8 (S 02 Pi*^) 2 , is foimed in small quantities, tho prinedpal 
product being pota.ssium isopropylsnlphonate, when the condeiisul loii 
product of diethyl ketoue and isopropyl mercaptan is oxidised wifli 
potassium peimauganate and dilute sulphuric acid. It eryKlallises 
Irom hot water in small plates, melts at 97°, and is insoluble in eold 
water and alcohol, but readily soluble in ether, chloi'oforin, lauissmui, 
and hot alcohol. Like diethjl8ulph()nedimcthylmoiharu» (sulplioiml), 
it is not li^drolj’^sed by boiling 30 per cent, aqueous oralcoboliij p(»taHlu 

Fofasdmn uoyropylBidphonate, CjH 7 SOaK, orystalliHOB frtmi hot 
alcohol in platt‘s, and is readily soluble in wat(»r. 

BiMutyliulpTiowdimethyl^ CMo2(SO2*0IT^Pi'^)ji, propanul 

by oxidising the condensation product of aceloiut and Nobtityl 
memoaptan, forms colourless crystals, melts a|i Gt", and is only spa- 
ringly soluble in hot water, but moderately easily iti alooliol, and 
leadily in chloroform, carbon bisulphide, benzene, and ether; it is not 
hydrolysed by boiling aqueous or alcoholic potasli. Tho yield of the 
sulphone is onlv small, as the pidncipal product ot the retietion is tlu^ 
jjQtassLum salt of the sulphonic acid. 

J?tMoaTOy[fiMlpfeo«edtwze%Zwef7wi»e,OMe2(SOa-OH8-CHsPr^)3,ohtainocl 

in like manner from isoamyl mercaptan, forms ciystallino scales, 
melts at 72°, and resembles the preceding compound m its behaviour 
with solvents and alkalis. 

Diethylanlphonemethane (compare Fromm, Abslr., 1890, 55) is not 
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acted on by boiling alcoholic or aqueous potash or by sodium 
ethnxide in boiling alcoholic solution, btit when heated with 
sodium othoxide at a temperatui'6 abov'o 100^, it is completely decom- 
posed. 

Diisohuttilmlphonemethanp^ CHiCSOi'OFTiPi'^)*, prepared by oxidis- 
ing the condensation product of formaldehyde and isobutyl mercaptan, 
forms colourless crystals, melts at 85®. and is soluble in alcohol, ether, 
clilorofonn, benzene, and hot water, but insolnblo in cold water; it 
resembles diethylsulphonemethano in its behaviour with alkalis. The 
f/i'^romo-derivativo. OBr 2 (SO/CHiPi*^) 2 , is a crystalline compound 
melting at 77 — 78®. 

Fropylene diethyl mlphide is obtained when pi'opylene bromide is 
treated with ethyl mercaptan and sodium ethoxide ; it is a mobile 
oil, cannot be distdled, and is decomposed by oxidising agents, but 
witliout yielding propylonodiethylsulphone. 

Propylene diphenyl snlphide can be prepared by boiling phenyl 
mercaptan with propylene bromide and 10 per cent, soda for a few 
hours ; it is a heavy oil and cannot be distilled. 

PropylenpdiphenijlsidpJbon^^ G3Hb(y02Ph)^, is formed by oxidising 
the sulphide with potassium permanganate; it foims colourless, 
lustrous plates, melts at 113®, and is soluble iu hot alcohol, benzene, 
chloroform, and liot water, but only sparingly soluble or insoluble in 
ether and carbon bisulphide, and insoluble in cold water. When 
boiled with dilute potash, it is decomposed into benzcnesulphinic acid 
and a colourless oil which is piH>bably phcnylsulphonopx‘Oj)yl or 
phenylsulphoncisopropyl alcohol. 

TriniethylenetUethyUidphonPi CiHeCSOiEt)^, can bo easily pi*eparcd 
by oxidising irimethjlene diethyl sulphide, the coniionsation product 
of trimethylene bromide and ethyl moi’captati, with potassium per- 
manganate and dilate sulphuric acid. It ciystallises in colourless 
plates or needles, melts at 183®, and is readily soluble iu hot water, 
but only sparingly in ether, chloroform, benzene, cold ah^ohol, and 
cold water; it i.s not decomposed by hot soda, in which it is soluble, 
and it is very stable towardh bromino and oxidising agents. 

Triniethylpnediphmylmlplione^ Ojir 6 (S 03 Ph)a, obtainod by heating 
trimethylono bromide with sodium bcmzcncsnlphiiiate iu alcoholic 
solution, separates from dilute alcohol in crystfils, melts at 125 — 12G®, 
and is almost insoluble in water and cold alcohol, but moderately 
easily soluble in liot alcohol, benzene, and other, and very readily iu 
chloroform. It is not acted ou by boiling soda or by oxidising 
agents. 

A iri^tilphove oC the ooustiiution SO3Et’0H8*CMo(SOiKi)2 is ob- 
tained when chloracetone is hoatod with ethyl mercaptan and con- 
centrated hydrochloric acid, and the light-ytdlow oily product oxidised 
with potassium permanganate and sulphuric acid, it ciystallisek 
from hot water in needles, melts at 137®, and is readily soluble in bet 
alcohol ; it is completely decomposed by warm soda, yieldiug ethyh 
sulphinic acid. F. S. £. 


Action of Acid Chlorides on. Bases in presence of Alkali, 
liy W. Marckwald (JBsr., 23, 3207-*-32i)8),--lb has already been 
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pointed out by Hlnsiberg (this vol., p. 49) that the reaction oniployt'd 
by Schatten and Baumann for the preparation of benzoyl dorivalives 
is of very general application. The author has found that a l)ouz(‘no 
solation of carbonyl chloride also acts in a similar niannor on 
orsranic bases in presence of an excess of alkali, tlm| forming a ready 
method of preparing symmetrically substituted carbamidorf; the 
urethanes may also be prepared in a similar manner from the alkyl 
ohloroformates. 

Jn addition to the substituted carbamides which arc known, tli<‘ 
following derivatives of furylamine, have been 

prepared. 

Symmetrical JDIfurylcarbamide, CO(NB[*OHi*C 4 FjO) 2 .— To obtain 
this compound, a mixture of furylamine with aqueous caustic potash 
is shaken with a slight excess ot a benzene solution of carbonyl chloride 
nntil the odour of the latter has disappeared, part of the earhamitii' 
separating out. The benzene is evaporated, the sepmuted difuryl- 
<*arbamide collected, and recrystallised from benzene. It forms 
small, nacreous plates which are sparingly soluble in all tlic^ 
ordinary solvents, melts at 128°, and has an intense odour reseinhK 
ing that of the dwarf plnme-thistle {Carhna acavliti), 

JSthyl furyl&irbamafe, C4H,0-CH3‘NH000h]t, is obtained in a cor- 
responding manner from fntylamiiie and ethyl chlorofonnati*. It is 
extmeted from the aqueous solution with ether, and remains, aftiM* 
distilling off the latter, as a yellowish oil which has a pleasant odour. 
On heating, it distils at 240®, forming a colourless liquid, whiidi lias, 
however, then an unpleasant odour, probably owing to the formation 
of traces of furylcarbamine. If, (}. (J, 


Kationale of Reactions in the presence of Aluzniniiun Chloride 
and Bromide. By G. Qustavson (.7. pr. Ohenu [2], 42, r>oi 507). 
— Friedel and Crafts (Abstr., 1889, 241) attributed tho n(‘lioti t>f 
aluminium chloride and brnniidc in facilitating the displacement of the 
hydrogen in benzene, &c., to tho formation of such compounds us 
CsHs-AlaOls, which, however, could only bo isolated in tln^ abseiu'o of 
hydrochloric acid, for this decomposes them. If such ho tin* ow^o, 
the author abserts that such a compound as (UUSO/AbCIfl should 
also exist, for aluminium chloride brings about a reactiem b(»tw(HMi 
sulphurous anhydnde and benzene (/oc. r/V.) ; but iheiti is no (‘videmeo 
that such a compound is fomicd when sulphurouH anhydride is 
passed into a mixtui'e of benzene and aluminium (ddorulo ; iiuleod, 
according to Adrianowsky (Abstr., 1879, 915), quiU) a ^lifforcnt 
reaction takes place. 

Friedd and Crafts faU to see Kowthe compotinds 
wluca are formed according to the anther’s theory (Abstr, 1HH.1 
and are exothermic, can fedlitate snbstituiiou ; the anthor 
peplies that It W OTnally difficult to explain how liydregen which has 
rembined with nitrogen in the exothermic componml ammonia Hhoiihl 

AhPl ftr has obtained and analysed Iho eomiKmi.d 

A101),oCiaa; such compounds as this are docompust>d by boat, and 
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will not explain those reactions which only take place at hif^h tem- 
peratures. A, Q*. B, 

Meta- and Para-ethylisopropylbenzene, By P. v. n. Bkckr 
(Ber,, 23, 3191 — 3196). — The preparation of these hydrocarbons may 
be readily carried out by means of Friedel and Oratts* 1 ‘oaction. It 
has been shown by G-ustavson (B^., 11, 1251), Silva (Abstr., 1885, 
1054), and Kekulo and Schrotter, that in the presence of aluminium 
chloride the propyl gi‘Oup is converted into isopropyl, and in prcpar*. 
in^ the above hydrocarbon it is immaterial whether propyl or iso- 
propyl bromide is employed. 300 grams of ethylbenzene wer^e there- 
fore mixed with 50 grams of aluminium chloride, and 450 grams of 
propyl bi omide gi*adually added. After i^emaining for eight (lay«^, the 
product is wwhed, dried, and fnictionated ; the fractions 189 — 1 95® 
and 195 — 201® contain the met a* and pai*a-ethyli8opi'opyIbcnze»o 
respectively. The fi*action 150 — 155® is isopi'opylbenzene, the proper-, 
ties of which agree with the statements of Claus and Tonn (Abstr., 
1^85, 903), except that the anr.hor finds the melting point of the 
Hulphonamide to be 93 — 94° instead of 127®. The fraction 179 — 185® 
contains diotliylbenzeiies, and that boiling at 204 — 208° consists prob- 
ably of di-isopropylbenzenes. 

To obtain the pni*e hydrocarbons from the fractions boiling at 
189 — 195® and at 195 — 201® respectively, both are sulpbonatod with 
a mixtui'e of 1 vol. of concentrated sulphuric acid and | vol, of 
fuming acid, the first snlplionic acid being isolated as the barium salt, 
and the second as the magnesium salt. These arc then converted 
into the potassium salts, aud the lattei- heated with hydrochlorio acid 
under pressni'o, 

M&trthyUsopropylbeniseiie is a colourless, pleasant-smelling liquid, 
which boils at 190 — 192°, does not solidify at /-2()®, and on oxidation 
yields iaophthalio acid. Barivm weteikylimpi'opylhmznhemlphcmafe 
crystallises in anhydrous, fasciculai* aggi*ogaies of needles, siiaringly 
soluble in water, wlnlt-t the copper salt ciy^tiillises with 4 inols, Ha(^ 
ill bine plates which have a satin-like lustre. The milp/wchh/ride aud 
sulpfummide ai’O oils. 

BarHhylisopvopjlhmz^^ is a liquid which is more strongly refinc- 
tive than water, boils at 197 — 198°, and does not lieeomo solid at 
—20®. On oxidation, it is (Hmvertod into terephtlmlic acid. Maynt*-- 
slum pareihylisfiprfipylbmzemwdpJionafp crystallises with 4 mols. IStO 
in tablets which arc sparingly soluble in water. The Ci)pper salt 
also crystallises with 4 mols, HaO, and forms blues satiny plates; 
whilst the potassium salt could only bo obtained as an amorphous, 
readily soluble mass. The sulpJiochloridG is an oil, aud tho sulphou^ 
amide only becomes partially solid in tho exsiccator. The snlphon^ 
anilide^ on the other hand, crystallises in nodular aggregates of 
prisms melting at 92 — 98°. 

Nitroparethylisopropylbenzene is obtained by the nitration of the 
hydrocarbon in acetic acid solution, and forms a yellowish- brown oil 
which boils at 205® with partial deoomp^isitiou. On treatment with 
zinc and acetic acid, it is slowly reduced to amidoparethyUsopropyi- 
benzene^ the hydrochlonde of which forms fascicular aggregates of 
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needles, becoming brown in the air. PaTet7i}iliffopropylphevtoJ is ob- 
tained by fusing the potassinm sulphonate with canstic polnsh, ainl is 
a yellow oil boiling at 228—280®, almost insoluble in wiittr, but 
readily soluble in alcohol and ether. 

The author has also prepared parefJiiilpnpyllmt^mp accoi^diug io 
Seinpotowski’s method (Ab&tr., 1890, »)4). It boils at lOO- 2(K) , 
and yields, on sulphonation, only one sidphnmG the wttquritium 
salt of which crystallises in small prisms containing 4 mols. IfjO. and 
ih readily soluble in water. The mJphonamide crystallises from <1ilnf(» 
alcohol in small plates which melt at 84*^, and tho pltnmniUih* in 
fascicular asrffregates of slender needles melting at 97 — 98®. 

IT. 01. a 

Diisopropylbenzene. By E. TThmiorn (Ber., 23, 8142—8144), 
— A mixture of two hydrcjcarbons, boiling at 200 — 210®, is ol)taine<l 
in the pieparation cf isopropylbenzene (b. p. 158®) by Friedel and 
Craft’s method; the two compounds can be sf para ted from one 
another by shaking the mixture with concentrat(»d sulphuric acid, 
converting the sulphonio acids thus produced into their copper or 
barium salts, and separating tho salts by fractional crysiollisaiion. 

Barium metadUsopropjlhenzenesalpJKmafe crystal lisos in long needl(»s 
w'ith 2 mols. HiO, and is only sparingly soluble in water. Tho voppvr 
salt, with 4i\ mols. HiO, forms long, bluish needles, and is reiwlily 
soluble- The magnesium salt, with 4 mols. H 2 O, crystallises in well- 
defined, prismatic plates, and is rather sparingly soluble in waier. 
•Tbe sodium and the calcium salts crystallise in noodles, and ai*o very 
readily soluble in water. 

^IfdadiisopropiilhmzenesnlpJwnatnide crysiallises in colourless plates, 
and melts at 145®. 

Trinitrcmeiadiienpropijlbf^tzme forms yellowish needles, and TneH.H at 
110 — 111®. Meta^iisrgpropyJhenzene, prepared by boating tho suliihon- 
amide with hydrochloric acid at 180®, boils at 204®, and, on oxidaiioii 
with dilate nitidc acid, is converted into isophthalie acid. 

Copper orthcdiisoprrgpyll^f'nzetietiiulphonate crystallises iu plates with 
b*4 mols. HaO, and is sparingly soluble in water. The magnesium, 
calcium, and sodium salts are very readily soluble, Tho nulphommith 
melts at 102®, and yields orthoiliisopropglbensme boiling at 209®, which, 
on oxidation, is converted into phthalic acid. h\ H, K. 

Nononaplitheiie and its Derivatives. By 1. KoNovAnoeir (/, 
Buss, Ohem, Soe,y 22, 4 — 23 and 118 — 148), — Bovoval years ago, Mar- 
kt*vnikoff and Oglohlin obtained from Oaucahian petroleum a series 
of hydrocarbons, naphthenes of the general formula 0 «H' 24 , having 
the properties of saturated compounds of the aromatic senes. None- 
naphthene was obtained from Balachanaand Bibi-Eibat petrolcuirn by 
testing tbe fraction boiling bet ween 125—140® with fuming hu I phurie 
acidat40°,washiugwith aqueous sodaand water, drying,Hn<l reetif\ ing 

over sodium, and, after repeated fractional distillation, again purifying 
it in the same manner. The fraction boiling at 135—186® consists of 
the hydTO<^hounQmnaphfhpfie,G9Kiii; its sp. gr., whoa prei)art‘d from 
the first-named source, is 0’76li4 (20/2D®), from tho socornl 0*7647. 
Ab sulphuric acid acts on uonouaphthene, it is nofc without reason that 
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McncloleeflF recommended that the rise of this ren^ent for its purifica- 
tion slionld be avoided. With excess of snlphniic acid, nononaphthcue 
gives psondocumonesulphonic acids. Sulphur or antimony penia- 
chlorido at high temperatures gives indefinite mixtures of thio- or 
chloTO-dorivatives. Jiy the action of bromine and aluminium bromide, 
paiHi of the hydi^carbon is converted into tiubromopseudocumene. 
Nitric acid of sp. gi*. 1*4 is without action in the cold, but if the 
hydrocarbon is heated at 120—130**, with the same acid dilated with 
two volumes of water, nitro-derivatives are obtained such as OaHiaNO^ ; 
this boils at 238—220°, and on treatment with hydrochloric acid and 
tin, an amine, ObHi 5 'NH 2 , isomeric with coniine is obtained. It smells 
like that alkaloid, boils between 172® and 177°, and gives only in a feeble 
degree Hofmann’s reaction for primary aminos. Its sp. gr. is 0*8727 
at 0 °, and it is a strong base, combining with acids, and absorbing 
carbonic anhydride from the atmosphere. 

Nononaphthene was heated with hydriodic acid with the object of 
hy drogeuating it, but nonane was not formed. By the action of chlorine, 
chlorides were obtained, containing principally C 9 H 17 CI, boiling at 
185 — 187°. The chloride was converted into the iodide GgH^I by 
heating it with strong hydriodic acid at 150 — 160®; this boils at 
108 —111° under a pressure of 200 mm. On heating the chloindo or the 
iodide with silver acetate and acetic acid, the acetate^ OHj'COOCoHit, was 
obtained; it hoils at 208*5°. This, on hydrolysis, yields nojimmphthul 
alcohol, CoHn'OH, boiling at 189 — 192° ; sp. gr. = 0*8972 at 20°/20° ; 
and the alcohol, on treatment with phosphorus pcntaohloride, yields the 
chloride CaHi^Ol, mentioned above and having the same properties. 
A solution of the iodide in ether, when heated with silver oxide, 
yields the ether (C 8 Hi 7 ) 20 , boiling at 300*5°; sp. gr. 0*8662 at 20°/20°. 
The elements of hydrogen chloride are easily removed from the chlor- 
ide, C 0 H 17 CI, with formation of 'fumyn^phthn/lene, O 9 H 19 ; this boils at 
135 — 137°, and has sp. gi*. 0*8068 at 0°. With bromine, nononaph- 
thylene yields a dibromido, OuHioBrg, which is easily split up into 
hydi»ogen bx*omide and the bromo-dorivativo OoHxsBr, but it is im- 
possible to saturate tho compound with bromine up to tho limit. 
Oxidation of nononaphthono and its alcohol with cnromic mixturo 
yields a ooinplicate<l mixtai*o ot acids. Nononaphtlione is pi*ovod to 
bo hexahydropheudoatmene [b. p. 135 — 138° ; sp. gr. 0*7667 (20/0°)]. 
Tt has hitherto been found to bo impossible to convert it by hydro- 
genation into nonane, the coiTosponding saturated hydrocarbon of 
the fatty series. B. B. 

Caucasian Petroleum. By V. Maukovnikop^f (J. Buss. Ch&tn. Hog , 
22 , 23 — 26). — ^By fractional distillation of tho lower boiling portions 
of Caucasian peti’olcum, previously purified by fuming sulphuric acid, 
the author has obtained a series of fi^actions boiling between 32° and 
72°, and not further separable by fractional distillation. Tho relation 
between the boiling points and tho densities shows that tho higher 
fractions contain a comparably larger proportion of naphthenes 
having a higher density than tho corresponding paraflins, whereas the 
latter are more abundant in the fractions of lowor boiling point, Tt 
is shown that the portion boiling between 57^ and 60° contains neither 
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liexanaphtliene nor benzene, and that it consists principally of <li- 
psendopropyl CtHu. The fraction 45—48° contains lioxanc' firi- 
methylethylmethane) and pentane; tho fraction ‘>2— l)b consisls 
chiefly of dimethylethylm ethane, whilst [ho fraction boiling above* 
contains normal hexane. 

Action of TMonyl Chloride on the Phenols, By (1. Tahsi nahi 
(Gazzetta, 20, 362— 366).— The action of thionyl chlorides on tho 
phenols results in the formation of a mixture of variable quantities of 
three substances, namely (1), a compound of hi^h molting point not 
examined ftirther; (2) a diliydroxythiobenzone identical with ihai 
obtained by the action of snlphur dichloride on phenol (Ahstr., 1H8J), 
245); (3) chlorinated and sulphuretted rosins. Ilydrogon chl()i*i<l(^ 
and sulphui'ous anhydride are also evolved during tlio reaction. 
Thionyl chloride has a similar action on orthoci’osol and thymol, tin* 
only difEei*ence being that with orthocresol a good deal of tho com- 
pound of high melting point is foimied, and but little of tho dihytlr- 
oxj^thiobenzene, the reverse occurring with thymol ; paracn*Hol is 
scarcely affected in the cold, only a trifling quantity of liquid chloro- 
paracresol being formed. 

The dihydroxythiobenzene previously desciibed (loo. cM.) has tho 
following crystallographic characters. Tho crystals belong to th«» 
monoclinic system : — a : h : o ^ 0*41564 : 1 : 0*26415 ; ft = 86® 48'. 
The derived hydroxysnlphonobenzide crystallises in tho rliombh* sys- 
tem :—a :h:c = 0*78133 : 1 : 0*415568 ; ft ;= 90®. H. JJ. A. A. 

Condensation Products of Glyoxal and some Mercaptans. 
By B. Sttjfpek (Ber., 23, 3241 — 3245). — Glyoxal combines with 
ethyl mercaptan in presence of hydrochloric acid, but tho product 
cannot be obtained in a puie condition, nor can it bo convorUxl 
into a tetra«ulphone by oxidation with potassium ponnanganato. 

TefrafJdopheni/Igli/oxal, 0H(SPh)2*CH(SPh)8, is formed when 
glyoxal sodium hydrogen sulphite is warmed witli phemyl morcapisii 
in alcoholic hydrochloric acid solution. It so])araiob from alooholu* 
chloroform as a colourless powder, melts at 115°, and Is very r(*adily 
soluble in chloroform, but only sparingly in boiling alcohol, aticl 
insoluble in water and alkalis. It dissolves in warm conconiraicKl 
sulphuric acid with a cheiry-red coloration, is readily oxidised and 
decomposed by concentrated nitric acid, and combines with brorniuo, 
yielding a yellow, oily compound ; when treated wifla potassium per- 
manganate under various conditions, it is either unchanged or coiri- 
pletely decomposed, so that the corresponding sulpljono ennuot bo 
obtained. g, 

Nitrometacresols. By W. Stabdbl and A. Koun (Amtulro, 269, 
208—227 ; compare Abstr., 1889, 497).— Tli© two metanitroereholH 
which are obtained by nitrating pure cresol, prepared from thymol, 
can be eesily separated by distillation with steam. Tho non-voIatil<» 
compound (m. p. 129®) c^stallises from water and alcohol m iiecMlloH, 
is very readily soluble in benzene, ether, ohlorofonn, alcohol, and 
hot water, and dissolves in alkaline carbonates with evolution of curb- 
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onic anhydride. The ammonimn derivative forms long, yellow 
needles, and iho silver dorivative is a j ollowish-vod compound 
almost insoluhle in water. The potaisiinu dox*ivativo, 0711^170 »}C -f 
53IT2O, and the sodium derivative, with 2HjO, crysfalliso in yellow 
plates, and the barium dorivative in silky noodles. The ethyl de- 
rivative melts at 53 — 54®, and is identical with the compound 
obtained by niimting metacresol ethyl ebher. 

OrfhomtrometatoluidMie [Me : STH* : 1708 = 1 : 3 : 6], prepared by 
heating nitrometaci'esol ethyl ether with concentrated ammonia at 
140 — 160®, crystallises from water in slender, yellow needles, melts at 
134®, and is readily soluble in alcohol, ether, and hot water ; when 
timted with sulphuric acid and sodium nitrite in alcoholic solution, it 
IS converted into nitrotoluene (b. p. 220 — 221®). 

Amidomefacresol [Me : OH : NHg = 1:3:6], obtained by re- 
ducing the nitro-compound with tin and hydrochloric acid, is a grey 
powder melting au 174® with decomposition. The hydrochloride, 
'07 HoON,HC 1, crystallibcs in colourless plates. The aceti/l derivative, 
Ci,Hii!N’02, crystallises from water, in which it is readily soluble, in 
•colourless plates containing 1 mol. H^O ; these melt at 80® and lose 
their water at 110 — 120® ; the anhydrous compound molts at 125®, 
and is sparingly soluble in benzene. 

MethylquiuonecJilormLide^ O7H0I7OCI, is precipitnied when a con- 
centrated solution of calcium hypochlorite is added to a dilute 
aqueous solution of amidomotacresol hydrochloride. It crystallises 
from alcohol in golden prisms, melts at 75®, and explodes at a 
higher temperature. 

Dmitromeia^resol ethyl ether [Mo ; OEt : =: 1 ; 3 : 4 : 6] is 

formed when the corresponding mononitro-componud is timted with 
faming nitric acid. It crystallises from dilute alcohol in colourless 
needles, and melts at 97®. 

Dhdtroinetatoluidme, prepared by heating the preceding compound 
with ammonia at 100®, separates from xylone in yellow crystals, melts 
at 195®, and is only sparingly soluble in alcohol and bouzeno; when 
treated with nitrous acid under suitable coiiditioiiH, it is converted 
into a-dinitrotoluono [Mo : (NOi)® = 1 ; 4 : 6j. 

Trinitromeiacrehol ethyl ether [Mo; (NO2), ; OKt = 1 ; 2 ; 4 : 6 : 3] 
crystallises from alcohol in si ondoi* needles or in thick pinsms molting 
at 75® ; it is probably identical with the compound (m. p. 72®) ob- 
tained by ISTdlting and von Salis from the silver donvalivo of trinitro- 
oresol; when treated with alcoholic ammonia, it is converted into 
trinitrotoluidino (m. p. 136®). 

The volatile nitrometacresol (m. p. 50®) cryhtallisos from other in 
yellow plates, and is only very sparingly soluble in waior, but very 
readily in alcohol, other, benzene, and ohloi*oform. The potassiwu, 
derivative ciysiallises in red needles, and is very readily soluble in 
water. The ethyl derivative, CgHnKO*, crystalltses from alcohol in 
colourless needles, melts at 60 — 61®, and *is very readily soluble in 
most of the ordinary solvents. 

Nitrovietatolmdme [Me : JSTHi : NO2 = 1 : 8 ; 4], prepared by heat- 
ing the othyl derivative with ammonia at 140-— 15(P, orystallisos 
from wator in golden plates, molts at 109®, and is moderately easily 



ABSTRAOTb OF OHBMIOAt, PAPERS. 


188 

soluble in alcohol, ether, benzene, chloroform, and hot water ; ethyl 
nitrite at 100® converts it into paranitrotoluene. ^ ^ 

When nitrometacresol ethyl other (m. p. 50—51®) is ti'oaled wiih 
nitric acid, it is converted into a dinitro-componiul identical wiih 
that fm p. 9?®) obtained from the iaomeiido described above. 

^ ^ ' i<\ a. K, 


Constdtation of Thymol and Oarvacrol Derivatives- Uy ({. 
•M‘a^7.at?a {Oazzetta, 20, 417 — 427). — Tetraoeiyldiamidothymol acHafe 
[Me : IfTAca : OAc : Pr : NAca = 1 : 2 : 3 : 4 : 6], pi'oparcdby lioni in|jr 
diamidothymol hydrochloride with acetic anhydride, ciystalHses 
from dilute alcohol in shinina, white scjiles, softens at 179^, and 
melts at 184 — 186“. It is insoluble in alkalis. 

Mo 






OMp, is obtaiiu*(l as 


a bye-prodnet in the preparation of the precedin);? corajionnd. It 
is prepared by heating that compound or its constituent » at a 
temperature of 200® to 260®. It crystallises from light petrolc^uin in 
large, colourless, transparent, rhombohedric tables, molts at 92« 94' , 
and dissolves in the ordinary solvents. It is decomposed by pn)- 
longed digestion with alkalis yielding products which impart a violot 
coloration to the liquid. The action of dilute hydrochloric aeid 
removes one acetyl group from this compound, leaving 
amidoetkeriylaimdothymol^ a substance which crystallises [rom alcohol 
in yellowish or violet needles melting at 132 — 134”. It diasolvea 
readily in alcohol and benzene. It is reconverted into tlio diacefyl 
derivative by heating with acetic anhydride at 200®. Tt is docoiu- 
posed by digestion with alkalis or acids. 

The action of acetic anhydride on diamidothymol hydi*oohlorido at 
160° results in the formation of a miKturo of dt-, and 


metyldiamidothymoL These compounds arc all solnblo in potash, 
forming pink solutions, from which acids prooipitato the <lia<‘0tyl 
derivative. They also dissolve in boiling water and in dilute alcohol 
crystallising out in white or pale- violot scales. The Ictriicctyl com- 
pound melts at 216 — ^222®, the triacotyl compound al 238 240*, ami 
the diacetyl derivative at 260 — 262”, 


Mo 


EltAc 

Ace2yZam^do6^hsf^yZa7n^docar^7aaroZ, 



]>repaivd l»y 


heating diamidocorvacrol hydrochloride with excess of acetic an- 
hydride at 210“, crystallises from alcohol in yellowish noedJes and 
melts at 190 — 192®. The foimation of this othenyl doi'ivativo and of 
the benzenyl derivative previously described (this vol, p. 48) support 
the author’s view, that in dinitmcarvacrol Iho two nitroxyl gnunis 
are in the meta-position relatively to each other. y. 11. A. A. 
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Constitution of Rhodizonio Acid. By R. Nuatzki (Ber., 23, 
3136 — 3141). — The author agrees with liTof (Ahslr., 1890, 12?0) 
that rhodizonio acid has the constitution Oo04.(OH)3 [Oi : (OH)2 = 
1:2:3:4:5:6], and not the symmetrical constitution [O4 : (OH)^ = 
1 : 2 : 4 : 5 : 3 : 6J. One of the principal facts which points to this 
conclusion is that croconic acid hydride, CsHiOs, a compound which 
is formed from rhodizonio acid under the influence of concentrated 


alkalis, does not combine with orthodiaminos, whereas croconic acid, 
05H206, is readily converted into azines. This difference in bohavioui* 


is best accounted for by assuming that the hydride has the constitu- 
00'0*OH 

tion OH‘CH-<qq M and the formation of a compound of this 


nature from rhodizonio acid can only be explained by assuming that 
the latter has the asymmetrical structure. The existence of dinitroso- 
resorcinoltetroxime, 06H2(N*0H)4 [(ITOH)* = 1 : 2 : 3 : 4], seems to 
show that the quinone of the constitution CeHaO* [O4 = 1 ; 2 : 3 : 4] 
is also capable of formation, whereas no symmetrical paradiquinone 
has yet been obtained ; this argument, as well as tho behaviour of 
rhodizonio acid with orthodiaminos, bears out the author’s views 
regarding the constitution of rhodizonio acid. F. S. K. 


Replacement of the Hydrogen Atoms in the Methylene 
Group. By 0. Wallaoii {Annalen,^ 259,300 — 309). — The hydrogen 
atoms of a methylene group which is in direct combination with basic 
radicles are readily displaced by negative elements, more especially 
by sulphur ; and in most cases, the reaction proceeds so well that it 
can be conveniently employed for the preparation of various sulphur 
compounds. 

When benzylanilino (1 mol.) is heated with sulphur (2 atoms) at 
220® until the evolution of hydrogen sulphide ceases, thiobenzanilido 
is formed ; if, however, tho temperature is raised to 250—260®, and 
the heating is continued, bonzonylamidothiophenol (m. p. 115®) is 
obtained. Bonzyltoluidino and other benzyl bases behave like 
benzylanilino. 

Tetramothyldiamidothiobonzophonono can bo easily obtained by 
heating totramothyldianiidophonylniothano (50 grams) with sulphur 
(15 grams) at 230® until the evolution of hydrogen sulphide is at an 
end ; thiobonzamido can bo prepared by heating bonzylamine with 
sulphur at 180®. 

Tribonzylamino combines with bromine in glacial acetic acid solu-* 
tion, yielding a compound of tho composition (G7H7)3l<rBr2; this sub- 
stance crystallises in golden noodlos, melts at 157 — 159®, is recon- 
verted into tidbenzylamino by sulphurous acid, and when boiled with 
water, is decomposed into bonzaldehyde, dibonzylamino, andtribenzyl- 
amine. 

When benzylamine is treated with bromine in glacial acetic acid 
solution, it yields a crystalline substaiico melting at 108®, which seems 
to have tho composition OH2PlrHrH2Bra; this bromo-oompound is 
docomposod by warm water and alcohol, and also on exposure to the 
air, into bouzouitrile and benzylamine hydrobromide. F. S. E. 



190 


ABSTRACTS OF CHEMICAL PAPERS 


Action of Paratoluidine and Aniline on PMoroglncinol. By 
G. Mintjuni {Oa'izetta, 20, 319 — 355). — Pliloroglucmol reacts very 
eneigetically with paratolnidme or aniline loimiiig compounds 
analogous to those obtained by the action of the aiomatic aminos on 
monhydric and dihydric phenols. Both symmetrical triparatolyltri- 
amidobenzene, 06 H 3 ( 1 TH*C 7 H 7 ) 3 , the product of the action of pai'a- 
toluidine on phloroglucinol, and triphenyltriamidobenzene, obtained 
from aniline and phloroglucinol, together with a number of their deiiva- 
tiveSjhave ah*eady been described ( Abstr., 1888, 1081) . The following 
are additional products : — The nitrosyl derivative of triparatolyltri- 
amidobenzene, C 6 H 3 [N (C 7 H 7 )*N’ 0 ] 3 , ciystallises from boiling alcohol in 
slender, deep-brown needles, melts at 233 — 234°, and dissolves spaiangly 
in hot l)enzene and in alcohol after prolonged boiling ; it is readily 
soluble in concentrated sulphuric acid forming a dirty-green solution. 

JDijpamtolyMmmidoJiydo-oieyhenssene, OH'06Hi(NH*07H7)3, prepared 
by heating a mixture of phloroglucinol (1 mol.) and paratoluidino 
(2 mols.) tor six hours at 140 — 150®, crystallises when pure from a 
mixture of ether and light petroleum in colourless needles, molts 
at 120 — ^121°, and, on exposure to the air, turns grey at first, but 
becomes intensely brown after a time. It dissolves leadily in cold 
benzene, alcohol, and ether, and in hot alkalis, but only very sparingly 
in boiling water and in concentrated hj droclilonc acid. It is also* 
soluble in concentrated sulphuric acid forming a colourless solution 
which turns brown on heating, and I'eddish on addition ot a little 
potassium nitrite. The hydrochloride may be obtained as a yellow, 
flocculent, amorphous precipitate which decomposes as soon as it is 
removed from the acid solution. The platinum salt, 

0H-03H3(NH07H7)2,PtCl4, 

crystallises in brilliant, bronze-coloured scales, insoluble in other, and 
only very sparingly soluble in boiling alcohol ; it is decompow'd by hot 
water; on heating to 260°, it is converted into a blown, ainorphoUH 
powder. 

The acetyl derivative, ciystallises in colour- 

less, mici'o&copic prisms, melts at 128 — 129®, and dihsolvea in cold 
alcohol and benzene, and very sparingly in ether. It is also apti- 
ringly soluble in alkalis, and more readily in eoncoTitratcd acids. 
Ammonia precipitates it unchanged fiom its hydiochloric acid solu- 
tion. 

The henzoyl dexivative, 0Bz-06H3(fSfBzC7H7)i (P), foims a colour 
less, crystalline powder consisting of microscopic plates, and molt a 
at 262—264°. It is almost insoluble in ethoi, and only very 
sparingly soluble in alcohol and benzene. It is insoluble in alkalis^ 
but dissolves in concentmted sulphniic acid, and is roprecipitatod 
nnehanged on diluting the solution. Its composition is doubtful, 

The^ nitrosyl derivative, OJEl-C 6 H 3 (NC 7 H 7 ‘]SrO) 3 , crystallhos in 
brownish-red, microscopic needles which darken on heating to 280°, 
but do not fuse even at 260°. It is veiy spanngly soluble m aJcoIiOl 
and benzene, and almost insoluble in ether. 

The nitrosyl derivative of triphenyltriamidobenzeno, OflHXBrPh’N'O)^, 
crystallises from alcohol in bidlliant, brown needles, melts at 264—2(36°, 
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and is almost insoluble in alcohol and benzene. It dissolves in cold 
concentrated sulphuric acid forming a solution which appeal’s dai*k- 
gi'eon by reflected light, and copper-coloured in the magnesium light. 

Bijpheriyldimudohjjdioxybmzene, OH‘CbHi(!NHPh) 2 , is pi*epared by 
heating phloiogluoinol with aniline in the theoretical proportions 
for six hours at 140 — 160®. It crystallises from a mixtui’e of ether 
and petroleum in slender, white needles which acquii*e a grey tinge 
after some time, melts at 94 — 96®, and dissolves leadily in cold alco- 
hol, benzene, and ether, but only sparingly in water, alkalis, and 
hydrochloric acid. On cooling its solution in potash, a substance 
separates out, readily soluble in water. It dissolves in cold concen- 
trated sulphuric acid, and the solution turns blue on the addition of 
a little sodium nitrite, and brownish-red when a larger quantity is 
added. The hjdrocTiloiide, OH’C0H3(NHPh)2,2HOl, is an amorphous, 
brownish-yellow powder which is decomposed by hot water; it 
melts at 86 — 90°, and is soluble in alcohol, but not in ether. The 
platinmn salt, 0H'06H3(NHPh)a,PtCl4, crystallises in large, yellow- 
ish-brown plates which darken at 230®; it dissolves readily in 
boiling alcohol, but is insoluble in ether. It is decomposed by boiling 
water. 

The at^etyl derivative, OH'C 6 H 3 (NnPhAc) 3 , forms a white, crystal- 
line powder which melts at 149 — 150°, and diB.solves readily in boiling 
alcohol and benzene. It is moderately soluble in hot alkalis and in 
cold concenti’ated acids. Ammonia precipitates from its hydrochloric 
solution a white powder soluble in excess. The henaoijl derivative, 
0 H* 06 H 3 (lSrPhBz) 3 , is obtained by ti’catin^ the base with benzoic 
anhydi’ide. It crystallises from alcohol in lai’ge, bright-yellow 
needles, melts at 184—186°, and dissolves readily in the ordinary 
solvents, and also in boiling alkaline solutions and in cold concen- 
trated stdphuric acid. The nitrosyl derivative, 0H*06H3(NPh'N’0)2, 
crystallises from boiling glacial acetic acid in bright-i'od needles, and 
blackens without melting at 260° ; it is almost insoluble in the ordi- 
nary solvents, but dissolves in cold concentrated sulphuric acid. 
Attempts wore made to prepare a dihydroxy-derivativo, 

OcH8(OH)2-NH’CtH7, 


by modei'ating the roiiction between phloi'oglucinol and paratolnidine, 
but without succcfas, the monhydroxy-dorivalivo being formed in 
evex’y instance ; a similar failui'c attended an attempt to prepare 
mixed derivatives of tho typo C 0 H 8 (NH’O 7 ll 7 )a*NllPh. JProni the 
foregoing I’csnlts, it appears that phloroglucinol, a trihydrio phenol, 
reacts more energetically with aromatic aminos than the dlhydric 
phenols, which in turn are moi*e active than the monhydric com- 
pounds. Tho energy of reaction must, therefore, depend directly on 
the number of OH-groups present, Moreovei*, in view of the complete 
analogy between the action of ammonia and that of the substituted 


amines, it seems probable that phloramine, the product of tho action 
of ammonia on phloroglucinol, is also a dorivative of trihydroxybexiz-* 

ene, and not of the secondary phloroglucinol, ^ 

cated by Baeyer (Abstr., 1886, 360). B. A, A. 
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Consecutive Tetramidotolnene. By R. Ni^/rzici and Tl. HdsMii 
(Ber., 23, 3216— 3219).— A mixture of the mono- and di-nitro- 
derivatives of diacetylmetatoluylenediamine is obtained when di- 
acetylmetatolnylenediamine is mixod with carbamide nitwito, and 
then gradually inti»oduced into nitric acid (6 parts), which has lK‘(‘n 
previously distilled with sulphuric acid, the tempemtoro being kepi 
at from 6 to 10®. The two compounds are precipitated with ice and 
hydrolysed with dilute sulphuric acid or dilute alkalis ; tlio moiio- 
and di-niirometatoluylenediamine obtained in this way can bo easily 
separated from one another, as the latter alone is soluble in alkalis, 
being reprecipitated on the addition of an acid. 

BinitroTyietafoluyl&iiediaminei C 6 HMe(ir 02 )i(NH 2 )g, forms slender, 
golden needles and melts above 300®. 

Tetramidotoluene sulphate, 06HMe(lSrH2)4,HaS04, is obtained wh(‘n 
the dinitro-compound just described, or totri&onifcrosorosovoinol 
[Me : (N0H)4 = 1 : 3 : 4 : 5 : 6], is reduced with stannous chloride 
and hydrochloric acid ; the filtered solution is treated with sulphuric* 
acid, then mixed with a considerable quantity of alcohol, the precipi- 
tated sulphate dissolved in modeiately dilute hydrochlonc acid and 
reprecipitated with alcohol ; it crystallises in small, almost colourloss 
plates. When excess of sulphuric acid is added to a hydrochloric 
acid solution of this salt, a compound of the composition 

06HMe(NHu)4,2H2S04 
is precipitated in small plates. 

Tetramidotoluene cannot he obtained by decomposing ono of its 
salts, as it rapidly oxidises on exposure to the air ; solutions of its 
salts are coloured hreTwn by ferric chloi*ide and other oxidising agents, 
hut a definite oxidation product could not bo obtained. 

A quinoxaline of the composition Cj)H 24 N '4 is gradually deposited 
in yellowish-red needles when tetiamidotolucnc sulphate is Imatod 
with benzil and sodium acetate in alcoholic solution; it molts at 
222 — 225®, and dissolves in concentrated 8ul2>huric acid yielding ii 
red solution, the colour of which changes to yellow on the additiem of 
water. 

Oroconio acid also combines with tetramidoioluoiio, yiohling a 
dark-brown azine, which ciystallises in needles, but is so insoluble in 
all ordinary solvents that it cannot ho purified by ret*rysiiilliHation, 

When tetramidotoluene sulphate is hoateci with sodium aootat<i and 
acetic anhydride, a compound of the composition Oi 6 HxoN 4()4 is 
obtained ; this substance c 27 stalHscs in colourless noodles, molts at 
306®, is moderately easily soluble in hot water, and is ])i*obably a 
triacetylethenyltetramidotoluene of the constitution 

It dissolves in dilute hydrochloric acid, and on adding ammonia to 
the solution, a colourless, veiy readily soluble baso melting at 282** is 
precipitated ; judging from the analysis of tho pioraio, tins bas(^ is 
probably diacetylothenyltetramidotolueno. 1^, S. K» 
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Diazo-componads. By [£. Goldschmidt (J5er., 23, 3220—3222). 
—The autlior has determined tlxo molecnlar weight of mota- and 
])fU‘a-nitrodiassobonKone nitrate and of diazobonzeno clilondo, in 
aqueous solution by Jlaoult’s method ; the experiments have shown 
that in very dilute aqueous solutions those salts are completely dis- 
sociated, but that in more concentiuted solutions the observed 
molecular weight increases rather rapidly, more quickly, in fact, than 
is the case with most metallic salts ; the electrical conductivity of 
solutions of diazo-salts is also being investigated. F. S. £. 

Aldoximes. By E. Beckmann (Ber., 23, 3319—3331, and 3331— 
3341). — Salicylaldoxime (m. p. 57°) maybe converted into an isomeric 
modification by the action of hydrochloiic acid, either at the ordinary 
temperaiure or on heating. The a^henzyl ether of this compound is 
prepared by the action of sodium ethoxide and benzyl chloride, and 
crystallises from warm alcohol in slender, colourless, interlaced 
needles which melt at 62 — 63®. 

Tlie same compound is also obtained by heating an alcoholic solu- 
tion of salicylaldehydo with a-benzylhydroxylamino hydi*ochloride 
and hydrogen sodium carbonate. The corresponding fi-henzyl etli&r is 
formed in a similar manner from y8-bonzylhydroxylamine, and crystal- 
lises from dilute alcohol in pale-yellow, lustrous, rootangular plates 
which molt at 99 — 100®. 

Action op Pubnyloarhimide on the Benzaldoximes. — The phenyl 
isocyanate employed in the following experiments boilod at 161 — 162°, 
and was absolutely free from hydi^ogon chloride. jS-Bcnzaldoxime is 
dissolved in 12 — 14 parts of absolute ether, and treated at 6° with 
rather less than the calculated quantity of phenylcarbimide ; a copious 
white precipitate is immediately formed, consisting of microscopic, 
quadi‘atio plates which melt at 74—76® with evolution of gas; on 
boiling with dilute potash, carbonic anhydride, aniline, and diphonyl- 
carbamide are formed. On wai‘ming equivalent quantities o£ jS-benz- 
aldoximo and phenylcarbimide dissolved in bonzeno, and evaporating 
the solution, crystals are deposited which molt at 94® with evolution 
of gas ; tho subsiauco is isomeric witli tho previous compound, and 
has ab*oady been prepared by Goldschmidt (Abstr., 1890, 251). 
Oarbonic anhydride and a trace of diplionylcarbamido are formed 
by the action of dilute potash. The first of those isomeridos is very 
sparingly soluble, and is convoiiod into the higher molting derivative 
on warming with benzene, but this latter cannot be transformed into 
tho lower molting compound. INToithor of tho substances reacts with 
phonylcai»bimide ; witli hydrogen chlondo, both yield tho compound 
(m. p. 134®) dosmibed by Goldschmidt (JLoo* cU*), By tho action of 
dilute soda in tho cold, the lower melting compound yields chiefly 
^-benzaldoxime, whilst benzonitrilo is the piiucipal product from the 
higher molting modification. 

By tho action of plionylcarbimido on «-benzaldoxime in ethereal 
solution, *a compound separates which melts at 73° and is identical 
with tho above dexivative from )3-bonzaldoxime ; if this substance is 
removed and tho solution allowed to remain for a shox^t time, a second 
compound crystallises out in needles which melt at 185° ; this has 
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provionsly been described by Goldschmidt. a-Benzaldoxime is, thcvc- 
tore, less stable than lias hitherto been supposed ; it is also found ihat 
by ■warming, or by keeping tbe ^-aldoxime for some time, the yield of 
the /i-derivativo is inci*eased. The author snggcsts that the two 
compounds obtained from jS-benzaldoximo and phenylcarbimido an' 
repi-esented by the following foimulse : — 


^ 0 — W 

/\ 

H Ph 


C-NPli^ 

/\ 

H Ph 


(M. p. 74".) (M. p. 94".) 


BmzcbLhenzamide^ NHBz'CtHt, is obtained by the action of benzoic 
chloride on ;3-benzaldoxime benzyl ether, and caystallises from benz- 
ene in colourless plates which melt at 105°. Acetic chloride and 
phosphorus oxychloride act in a similar maimer, but hydrogen chloride 
in benzene solution causes no change. The compound may be pre- 
pared synthetically from benzylamine and benzoic chloride. On 
heating the amide with hydriodic acid, benzyl iodide, benzoic a(*id, 
and ammonia are formed, whilst m similai* cii*eumslances ^-bonzald- 
oxime benzyl ether yields a small quantity of benzoic acid and benzyl- 
amine. Gnldschmidt prepared a compound (m. p. 121°) by the action 
of phenylcarbimide on i3-benzaldoximo benzyl ether; this ivsult is 
confirmed. On heating with concentrated hydnodio acid, benzyl 
iodide is formed; boiling hydrochloric acid is without action, but on 
heating at 140°, complete decomposition takes place ; the compound is 
unchanged by sulphuric acid at ordinary temperatui'cs. 

By the action of sodium ethoxide on the caabanili do-product dis- 
solved in alcohol, carbonic anhydride is eliminated, and a basic com- 
pound of the formula O^oHisNa is obtained, which crystallises from 
dilute alcohol in lai*ge, flat, rectangular plates melting at 99 — 100°. 
The hydroclihrido crystallises with dififioulty. The same compound 
is formed by tbe action of benzaniliditinido-cliloridc on bonzyl- 
amine, and it must thei'efore be regarded either as syinmoiricnl 
henzylphenylbenzenylamidino, or as a quinazolinc tlevivaiivo (s(*o 
below). The compound is not acted on by hydrochlonc acid ami 
alcoholic ammonia ; on heating with hydi‘iodic acid, it yields b(mzoi(} 
acid, ammonia, and aniline. 

On heating the carbanilido-dcrivativo with alcohc)li<5 ammonia at 
100° for an hour, benzylideneanilino is foimed, together with a visekU 
oily liquid which yields benzylidonephonylhydrazono on troaimont 
■with phenylhydrazine ; its molecular weight is 111, as (iolcrmiiiod by 
Baoult’s method; the compound contains two CHPh giuups, together 
with the complex N’Ph, but its exact constitution is not yet (lot(»iv- 
mined. 

Of the three formulse for )3-benzaldoximo, namely, PhOlN(OII)C 7 lJ 7 , 
0 H-CPhIN- 07 H 7 , and PhCJB[*ir* 07 H 7 , the author has previously ad- 

Y 

vauced the first two ; the above results point, however, to the absouco 
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of a hydroxyl group, and consequently tho third one would appear to 
bo the most probable. The compound foimod by tho action of phenyl- 

carbimide would be represented by tho formula 

OJtHrli'U'OU 


which would account for its great stability ; by the elimination oi 
carbonic anhydride, an amidino or quinazolinc derivative would bo- 
formed, with tho formula CeHa'CHyNH-CPhlNPh or 


respectively. 


IHs— ISTH 
)cHrNPh 


>CHPh 


J. B. T. 


Dyes of the Prinmline Group. By B. Tbadtmajnn (Ohem, Oentr.^ 
1890, ii, 440 — 441 ; from Mon. Bd. [4], 4, 811—820). — ^If dehydro- 
ihiotoluidine, prepaiod by heating paratoluidine with sulphur (Gh*een, 
Trans., 1889, 227 ; Gatteimann and Pfitzinger, Abstr., 1889, 867), bo 
heated with methyl alcohol and hydrogen chloride or iodide at 
150 — ^200®, the salts of tho ammonium base 

O.H,Me<|^ >0-C.H*-NMe/OH 

are formed ; the chloride has been introduced into the market under 
the name thioflavin^ and is a similar dye to auramino. The primuline 
base is prepared by heating thiotoluidine or dohydrothiotoluidine, or 
even paratoluidine, with sulphur; its constitution has not yet been 
established. Treatment with fuming sulphuric acid convoi*ts it into 
the sulphonic acid, tho sodium salt of which is piimulino. (For tho 
similar dyes obtained from motaxylidine and pscudocumidine, see 
Abstr., 1889, 602.) Dehydrotliioxylidiue unites with a-naphthol-a- 
sulphonic acid, forming tho dye named “ Erika."* Thiazole-ydlmo is 
sodium amidoazodehydrothiotoluidinesulphonato ; it dyes unbleached 
fibre greenish-yellow and cannot be deazotisod on the fibre. 

J. W. L. 

Farachloracetotoluidide amd Metaparanitrochloracetotoln- 
ide. By H. Bokknrotu and A. Donnkw {Iter., 23, 0287—8289). — 
Parachloracetotolaidido has previously been obtained by the action of 
chloracotic chloride on paMttoluidine,aTul may be prepared by boating 
paratoluidine (1 mol.) with ohloi'acotic acid (2 ruols.) at 80—90® for 
two hours ; the product is treated with water and rocrystallised from 
alcohol. If the temperature is allowed to rise somewhat, a second 
compound is formed, which is being further investigated; it is 
sparingly soluble iu water, but dissolves in dilute potash, and is 01 * 0 - 
cipitated by hydrochloric acid ; fi*om alcohol, it crystallisos in white 
needles melting above 230® with doconjposition. 

Nitrochloroacetofoluidide, NOa’OaUsMe^NH^OO’OHaOl 

[Me ; NO 2 : ISTH = 1 : 8 : 4], 

is prepared by the action of nitric acrid at ordinary temperatures on 
the chloracetio derivative, and crystallises from alcohol in yellow 
needles which melt at 122® and yield metaporanitrotoluidino on treat- 
ment with potash. JT. B. T. 
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Action of Potassium Hypobromite on Pbenylsnccinamide. By 
S. Hoogewbeff aud W. A- van Doep (Itec. Trav. Ohm„t 9, 33 — 68). — In 
a previous communicatioii (Abstr., 1889, 981), fclie authors have shown 
that chlorine, bromine, hydroxyl, and nitrosyl are extremely mobile 
when combined with nita?ogen, compounds containing such a combi na* 
tion readily undergoing an intramolecular change, in which the 
negative element or group is displaced by a more positive radicle. In 
continuation of these researches, they have investigated the action of 
potassium hypobromite on phenylsuccinamide, and the properties ol 
{he bromamido-compound thus obtained. 

The phenylsuccinamide required for these experiments was pre- 
pared by the method given by Menschutkin (this Journal, 1872, 497). 
15 grams of this substance is dissolved in a solution of 18 grams oi 
potash and 12 grams of bromine in 300 c.c. of water, then <Kluted 
with 600 c.c. of water, acidified with acetic acid, and the precipitate 
thus obtained washed with water. The product could not be obtained 
pure, but was found to contain bromine, and from its reactions is un- 
doubtedly a NHBr’OiHiOa’NHPh. On 

wanning its solution in alcohol or acetone, an intramolecular change 
takes place, parahrtym^Ji^tiylsiuicinamide, N’B[ 2 ' 04 H 402 *NH* 0 «H 4 Br, 
being formed. The latter is sparingly soluble in cold water and ether, 
more readily in hot water, and very easily in boiling alcohol and 
acetone. It crystallises in needles or plates which melt at 218 — 216® 
with decomposition. On boiling with aqueous potash, it yields first 
parabromophenylsuccinamic acid and ammonia, the foxmer decom- 
posing on further heating with potash into parabi'omanilino and 
succinic acid. Pa/rahromophenyhticciiiamic acid mystallises in needles, 
melts at 186 — 187°, and is readily soluble in alcohol and acotono, 
sparingly in ether and water. It may also be prepared by the action 
of alkaline potassium hypobromite on phenylsuccinamic acid. Its 
hariim salt forms needles or plates, and its copper salt is a pale-blue 
precipitate. 

By the action of warm dilute potash on bromamidophenylsucoin- 
amide, the bromine is displaced by hydroxyl, and an intramolecular 
change takes place at the same time. To oaxry out the reaction, 
10 grams of phenylsnccinamide are converted into the bromarnido, and 
the latter is dissolved in a solution of 6 gi'ams of potash in 34 o.o. of 
water, 50 c.c. of concentrated potash solution is then added, and tho 
whole warmed for 2^ hours at 56 — 60®. On the addition of hydrochlori<s 
acid, a precipitate is obtained, which is purified by dissolving it in 
potash, reprecipitating with hydrochloric acid, reducing its alfcalun* 
solution With sodium amalgam, and recrystallising from liot water. 
Its composition was found on analysis to bo OioHwi^aOj. On passing 
hydrogen chloride into its alcoholic solution and adding sulphuric 
acid, it very readily yields an ethyl salt, and thoi*oforo contains a 
carboxyl group. It loses the elements of water on boiling with acetic 
chloride, forming a substance which is reconverted by alkalis into the 
original compound, and on fusion with potash docomposes into 
carbonic anhydride, aniline, and jS-amidopropiouic acid, h'j'om Lhoso 
facts, it follows that the aoid has the constitution 
NHPh-OO-JSTH-OHa-OH/OOOH, 
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and it may be termed •plimyl’'p^ur(yidop‘opionic acid or plbcnyl-P-laotur’- 
amir acid. It ciystallisos in needles or plates when quite pure at 

171 — 172®, and is readily soluble in alcohol, acetone, warm water, and 
warm acetic acid, spariiifi^ly in ether, and almost insoluble in benzene 
and light petroleum. The calcium salt, (Ci()HiiNraO'j) 2 Ca, forms con- 
centrically grouped needles, and the silver salt, CioHuIfiOtAg, an 
amorphous, white precipitate, which is fairly stable towards light. 
The eHiyl salt, CioHxiN 203 Et, crystallises from water containing a little 
sodium carbonate, in needles, melts at 84 — 85°, and is readily soluble 
in alcohol, ether, and benzene, sparingly in light petroleum. 

As already stated, the acid is split up on fusion with potash into 
carbonic anhydiidc, aniline, and ^-amidojiropionic acid. The latter 
is best isolated as the platinochloride of its ethyl salt, which is ob- 
tained by passing hydi‘ogen chloride into the alcoholic solution of the 
acid, evaporating, and treating the alcoholic solution of the residue 
with platinic chloride solution. It sepaiates in yellow needles, con- 
taining watm* of crystallisation which is given ofF at 90 — 100®, the salt 
then having the composition (C6HiiNO2)2,H2Pt0l6. It is readily soluble 
in water, melts at 193° with evolution of gas, and is identical with the 
compound prepai*ed synthetically from yS-iodopropionic acid The 
hydrochloride^ OsHnlTOijHCl, forms hygi'oscopic crystals. 

The compound obtained by the action of acetic chloride on 
phenylm-eidopropionic acid has the composition OioHioBr 202 , and 
crystallises in needles which melt at 231 — 234°, and do not 
volatilise without decomposition. It stands in the same relation to 
phonylureidopropionic acid as hydantoiu to hydautoic acid, and has, 

therefore, the constitution 02 , and may be termed 

plienylhydrouracil. By the furtlier action of acetic chloride at 100®, 
or by acting with an excess of tho latter on the acid, ph&vylacefyU 
hydrouracil^ is obtained, and ciysiallises in needles melting 

at 136—138®. 

That phonylureidopropionic acid has really tho constitution above 
assigned to it has been further shown by its synthetical formation 
from phonylcarbamide and /?-amidopropionic acid. On heating 
those two compounds together at 136°, the following reaction takes 
place : — 


KHPh-OO-NHa + NH2-OJET2-OHyOOOH = 

NHJ>h-00-NH-On»-Cir2-OOOH + NHa. 

Tho compound thus obtained is identical in all respects with the 
acid above described, but tho yield is not good. 

The formation of phonyl-/J-ureidopropionio acid from phenyl- 
succinamide is voiy difficult, and perhaps impossible, to explain, if tho 
latter has the symmetrical constitution usually assigned to it, namely, 
NH2’00*0H2’0H2'00*]SrHPh. It has, however, been shown by Augei* 
(Abstr , 1888, 962) that asymmetrical suocinamido can exist, and the 
authors believe that phonylsuccinamide has also the asymmetrical con- 
stitution bromamido-compound then be- 



198 


ABSTRACTS OF OHBMIOAL PAPERS. 


CHrCH,. ^ .IfTHPli 


coming 

undergoes an 
CEt-OHi-NK 
io — O-CBrNHPli’ 


The potassium salt of the latter 
intramoleculaa* change, forming the compound 


-O^^^NHBr 


which hy the further action, of potash yields 

COOK*OH2-OH3-NH-0(OH)(OK)-NHPh; this then loses the ele- 
ments of KOH, forming phenyl-^-nreidopropionic acid, 
COOK-CHa-OHa-NH-OO-NHPh. 


When parahromophenylsuccinamide is treated with potassium 
hypohromite, it yields an unstable bromamide. which is readily con- 
verted into the corresponding hromophenylureidopropiomo acid, 
CioHiiBr]Sr 203 , by the action of potash. This acid is readily soluble 
in warm alcohol, sparingly in ether, benzene, and hot water, and 
crystallises in flat needles which decompose at 229°. On fusion 
with potash, it yields paa'abromaniline, and its alkaline solution 
is reduced by sodium amalgam to phenylui^eidopropionic acid. Its 
calcium salt is a very voluminous precipitate, and its silver salt forms 
white flocks. 

By the action of potassium hypohromite (1 mol.) on phenylureido- 
propionic acid, no monobromo-compound could be obtained, but with 
2 mols. of hypohromite, a small quantity of dibromophe^itjlureidoprophnic 
acid, CioHjoBriNaO-s, w'as formed, crystallising in needles which molt at 
201 — 202® and yielding dibromanilme (m. p. 78 — 81°) on fusion with 
potash. If 3 mols. of hypohromite are employed, tr\hro}mphen,yh 
ureidoprcpionic acid, OioH 9 Br 3 K 303 , is obtained, and is also formed in 
smaller quantity with the dibromo-compound when only 2 mols. of 
hypobromite are used. It separates from acetic acid in crystals which 
melt at 219 — 220° with decomposition, and yields symmetriojil tri- 
bromaniline on fusion with potash. H. Q. 0. 


Carbamide Derivatives of Axnidocizmamic Acid. By P. W. 
Rothschild (Ber., 23, 3341 — 3340). — OrtJwuTainndotiniiamh acid, 
NHa-OO-NH-OeHi'OHICH'COOH, is prepami by the action of 
potassium cyanate on orthamidociunamic acid hydroclilorido, and orys- 
tallises from water in small, pale-yellow needles wliioh dissolve in 
ammonia and also in hydrochloric acid; the aqueous solution has «n 
acid reaction. 

OrtluLmidommamic acid thiocyanate, 

GNSH,NH3-6,Hi-OH:CH-COOH, 

is obtained in a similar manner to the pi*evious com])Ound, and is 
deposited from water in tufts of prismatic ciystals which melt at 

162° with evolution of gas. On heating the compound at 110 120° 

for 18 hours, orthothiouramidocinnamic acid, 

NH3-0S-NH-0«Hr0H:CH-000H, 

is formed, which melts at 236—239®, and is insoluble in alcohol, but 
dissolves in hot glacial acetic acid or ammonia. 
OrthoallyltMouramidocmnamic acid, 

OsHs-NH-CS-lTH-OeH^-CHIOH-OOOH. 
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ciysWlibCb from a small quantity of acotio acid on tlio addition of 
water in white needles which molt at 204 — 208® with decomposition. 

(>rt1miplieibiflthioiiramidooi miamic acid, 

NHPh-OS-NH-OeHi-OHIOH-OOOH, 

C3 ystallises from glacial acetic acid, and melts at 235 — 237’. 

By the action of carbon bisulphide on orthamidocinnamic acid at 100®, 
a compound is obtained which is probably itrthoca) hodnnaynyldithiO'- 
caihamio acid, OSSE['!N'H'06H4*CHIOH'OOOBL ; it crystallises from 
water in white, microscopic prisms, melts at 185 — 187°, and is soluble 
in ammonia but insoluble in hydrochlorio acid. 

Metathioayaaa/inidocinnamic acid is prepared by the aciion of thio- 
cyanic acid on metamidociunamic acid ; it crystallises from alcohol, 
melts at 148 — 149®, and is very readily soluble in water and alcohol 
i n the cold. The cor respondincf pa/i^a-de) ioative crysi allises from water 
in pale, yellowish-brown needles, which remain unmolted at 272®, 
but decompose on suddenly heating. It yields a white silver salt- 
Oii ovapo3*ating an aqueous solution, and heating the residue for some 
time at 100®, pamthionramidoci'nnamic arid is obtained as a yellow 
substance insoluble in alcohol ; it remains solid at 273®, but melts with 
gas evolution when heated on platinum foil. * J. B. T. 

Aromatic Alkyl Ketones; their Oxidation by Potassium 
Permanganate. By A. Claus (J.pr. Ohem. [2J, 42, 508—516 ; com- 
])aro Ahstr., 1890, 769, 979) — Fa/racym/yl methyl heione [Me ; Ac : Pr 
= 1 : 2 : 4] is a nearly colourless oil which boils at 249 — 250® (un- 
coiT.), and does not solidify at —10°. The ojpivie was obtained. The 
phmylhydrazide forms lustrous, colourless needles which molt at 134° 
(uncorr.). By reduction with zinc-dust in alcoholic potash, the ketone 
yields paracymylmcihylca/rbinol [Mo : Pr : CHMo’OH = 1 : 4 : 2], an 
uncrystallisablo oil which boils above 300®. The constitution of this 
ketone is sottlod by the fact tliat it yields niothylisophthalic acid 
[Mo : (COOJl)i = 1 : 2 : 4] (m, p. 332®), identical with Jacobson’s 
^-xylidonic acid (Abstr,, 1882, 188) ; thopr)^^TA^i^wn (with 2 mols. H2O), 
barium (with 2 mols. II4O), and bllmr (with 1 mol. H4O) salts of this 
acid, and the c/!forwfe,and the amide arc described ; further oxidation 
converts tliisaoid into ii-imollitio acid 1 1 : 2 ; 4] (m.p. 210°, uncorr.). 

Pamcijmylgliforylio acid [Me : CO’OOOJT ; Pr = 1 : 2 ; 4], obtained 
by oxitlising tho kotono in the cold with potassium poiinanganato, is 
a thick, yollow oil ; it docomposos at 220®, and dissolves in tho usual 
solvents except water; tho calcittm (with 2 mols. H^O), barium (with 
1 mol. HaO), and miner salts wore obtained. When reduced with 
sodium amalgam, this acid paraGymyly^oollic acid 

[Mo : OH(OH)-OOOH : Pr = 1 : 2 : 4], 

which forms crystals molting at 124® (uncorr.), and soluble in the 
usual solvents, except cold water; the sodium, potasshm, calcium 
(with 24 mols. H3O), hariim (with 3 mols. HiO), silver, copper (with 
8 mols. H2O), and lead salts are described. 

By heating paraoymyl methyl ketone with ammonium su^hide in a 
sealed tubo paracymjlcuseiamide [Mo ; Pr : CB^OOhrH2 1 : 2 ; 4] is 
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obtained; this crystallises in thin, Instrons scales, melts at 123® (lux- 
corr.), sublimes, and dissolves in the usual solvents, except cold water. 
Paracymylacetic add is obtained by saponifying the amide ; it crystal- 
lises in flat, Instrons, colourless needles which melt at 70® (uucoit.), 
and dissolve in the usual solvents, except cold water ; the sodimn ( witli 
2 mols. PLiO^yPotcbssium (with mols. HjO), calcium (with niols. 
HaO), barium (with 6 mols. HaO), and silver salts are described. 

^ A. G. B. 

Benzoic Fluoride. By E. Qubnez (Oompt rmd^ 111, 081 — 682). 
— ^This compound can be prepared by Moissan’s reaction. Silver 
fluoride and benzoic chloride in equivalent proportions are heated in 
a sealed tube at 190® for five to six hours. The product is distilled 
from the silver chloride, and even if excess of silver fluoride has been 
used, the liquid must be heated again in a sealed tube with more 
silver fluoride, in order to ensure the complete decomposition of the 
benzoic chloride. 

Benzoic fluoride is a colourless liquid with an odour i^esembling that 
of benzoic chloride, but much more irritating. It boils at 145®, burns 
with a smoky flame with a blue edge, is heavier than water, by which 
it is decomposed into benzoic and hydrofluoric acids, and is rapidly 
decomposed by solutions of alkalis, especially on heating. Benzoic 
fluoride attacks glass with great rapidity, with formation of silicon 
fluoride, an alkaline fluoride, and benzoic anhydride. C. H. B. 

Conversion of Cinnamic into Isocinnamic Acid. By M. 
Eelbnmbter (Bar., 23, 3130 — ^3131). — Since both cc- and /l-bromo- 
cinnamic acid yield benzaldehyde on oxidation, the bromine atom must 
be in the a-position in both compounds ; it is probable, therefore, that 
the so-called iS-bromocinnamic acid corresponds with isocinnamio acid 
and the oc-bromo-acid with cinnamic acid. This view is rendered very 
probable by the fact that when the ^-acid is toeated with hydrogen 
under certain conditions, it yields isocinnamic acid and variable quan- 
tities of cinnamic acid ; the iso-acid obtained in thin way oxlnhits all 
the properties of the natural isocinnamic acid discovered by Liioboi*- 
mann. F. S. K. 

MetaxylalphthaJide. By E. Hermann (Ber., 23, 3157—3108). 
— ^Metatolnylacetic acid is prepared by heating mctaloliiylacotonitrilo 
with three parts of concentrated hydrochloric acid at 100® for 4 -5 
hours. On fusing metatolnylacetio acid with an equal weight of 
phtoalic anhydride, together with a small quantity of anbydrouH 
sodium acetate, water and carbonic anbydride are oliminatod, and a 

snbstamoe with the formula CO<p^^>C:OH-OJJ[tMe is formed; if 

the group OH'OaH^Mo is termed xylal^ then this compouud would bo 
called metaj^lalphthahde. It crystallises from alcohol in pale-yellow 
nee^es melting at 152 — 153®, aud is very sparingly soluble in tho 
ordinary media ; the yield is 64 per cent, of tho theory. On treat- 
ment wi^ potash, xylalphthahde is hydrolysed, and tho unsaturated 
acid which is first formed changes spontaneously into tho com- 
pound 08H43£e*OH2*00’C6H4*0001I ; this is deposited from alcohol 
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on the addition of water, in long, lustrous crystals which molt at 
111 — 112°. The con*osponding oximidolactonej 

CO<g^'^>0-OHs-OJB[*Me, 

is prepared by the action of hydroxylamine on the acid, and crystal- 
lises from dilute alcohol in white, lustrous needles which melt at 
138 — 134°, and are insoluble in alkalis. 

By the action of alcoholic ammonia on xylalphthalide, methyJde- 
orcijbemoiTicaff^boxylamide is foimed; it is difficult to isolate and readily 
loses the elements of water, frietaxylalpMMUmddinei 

beiug obtained ; this crystallises from Jilcohol in needles which melt 

at 165°. Nitro-aiylaJpMJiaUmMme, 00<^^>C:0(B’08)*0*H4j£o, is 

prepared by the action of nitrons acid on xylalphtbalimidino ; it ci'ys- 
tallises from alcohol in yellow, Instrons needles, and melts at 
167—169°. The i-eaotion is explained by assuming that an unstable 
dinitro-derivativo is first formed, from which the mononitro-oompound 
is produced by the oliminatiou of nitrous acid. J)mUro-ayUlphihaMde, 

C0^Q^g^^0(N08)*CH(15r0j)*06B[iM!e, is prepared by the action of 

nitrous acid on xylalphthalide, and crystallises from acetic add in 
white, lustrous, rhombohedi-al plates, which soften at 125“ and mdt 
at 133“ with evolution of gas. Nitro-feylalpJtthaUtle, 

oo<2^>o:o(m,yc>BiMe, 

is prepared by heating the previous compound with dilute alcohol ; 
it crystallises in yellow, lustrous needles, and melts at 144® with 
decomposition. 

Nitro-xylalphthalido is dissolved in potash, and the solution acidified 
with hydi'ochloric acid ; the i^roduct consists of a mixture of phthalic 
anhydride and meiatolwjlmtwniethmie, ©oH’iMo’OHa'JN'Oa; this oom- 
pouud is separated by (listillation in a current of stoam, and is a 
yellow, viscid liquid which docomposos on distillation, has a peculiai*, 
ofEonsivo smell, and yields inotaxylylamino on x’oductaon. 

Nitro-xylalphthalido is dooomposcKl on heating at 190°, phthalic 
anhydride and nietatoluyl uocymate boing foimod; tho latter is a 
colourless, oily liquid, which lK)ilH at 190 — 200°, and yields metatoluyl- 
carhamide on treatment with ammonia; tho vapour rapidly attacks 
the eyes. By tho action of pbosphorus and hydriodic acid on nitro- 
xylalphthalide, a oomponnd is obtained which is isomerio with xylal- 
phthalide, and is therefo3*o temod iso^wyUiLphthaUile; it is slowly 
deposited from alcohol in long, slender, white crystals, which molt at 
92—93°. Tho constitution of tho compound is probably represented 

by the formula 

CO NU 

I«o-ayZoJpZM!AaK7/i«iMM;, is propjwod by Leatiug 

vor.. tx. 
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tlie previous compoxiijd with alcoholic ammonia at 100° ; crystallises 
in small, lustrous needles, melts at 196°, and is very sparingly soluble 
in the ordinary media. MetuioluylchloroisoqHiiwline, 

^ ^ .ooi:n 

is obtained by the action o£ phosphorus oxychloridle on tbe previous com- 
pound; it crystallises in white, lustrous needles, and molts at 4^1—44®. 
On heating with hydriodic acid at 170°, and treating the product 

with potash, metatolylisoquinolim^ rt xr » ^ formed as a 

OJtt. U*U7Jtl7 

colourless, viscid liquid, which crystallises after some time, and molts 
at 51 — 52; it is deposited from methyl alcohol in long, lustrous 
needles. The picrate, hydrochloride, mlq>haie, and platmochhriile aro 
all crystalline. tl. 13. T. 


IsogalHc Acid Phenylhydrazide, By 0. Bottingrr {Annnlov, 
259, 373 — 377). — The phenylhydrazine derivatives of tannin and 
galho acid ( Abstr., 1890, 163) are very similar in properties, and hnve 
the same reducing power as regards alkaline copper solutions ; when 
the tannin derivative is heated with hydrochloric acid at 120°, it is 
decomposed into gallic acid, phenylhydrazine, and a veiy small quantity 
of a reddish-yellow, crystalline, neutral substance ; the author names 
it, therefore, isogallic acid phenylhydrazide. 

Isogallio acid phenylhydrazide is converted into an unstable acetyl 
derivative on boiling with acetic anhydride; ife is completely decom- 
posed by boiling alkalis, a property which it Las in common witli 
gallic acid phenylhydrazide, P. jg. K. 


Condensation Products of Amido-acids with Benzene- 
OTlphonic Chloride. By S. G. Hedin (Bcr., 23, 3196--3199 ; see 
also Hinsberg, this vol., p, 49).— For the preparation of the above 
condensation products, the amido-acid is dissolved iu aqueous potash, 
and an equivalent quantity of benzenesnlphonic chloride added in 
small portions alternately with caustic potash, warming and shaking 
well during the process. After filtming, if necossary, the liquid is 
acidified, and the product, being, as a mle, sparingly soluble in eold 
water, may then be readily purified. 

Alanine yields the compound SOaPh-3SrH-C^H4-COOri, oryatalHsing 
from hot water in slender needles ; this molts at 126°, but forms an oil 
under water at 100°, and is readily soluble in hot water, alcohol, 
ether, and ethyl acetate. 

The 7e«ane compound, SOaPh-NH-OgHio-OOOH, crystallises iu 
beautifal,loug needles which melt at 86°, and are loss soluble in water 
than the foregoing compound, but readily soluble in alcohol, other, 
acetic acid, and chloroform. 

The ay^e derivative, SOJ*h-N-H-OsH,(OOOH), ciyslallises 
m splendid, rhomboidal crystals melting at 170°. 

The aMamine oompoxmd, SO,Ph-KB[-0*Hs(COOH)., does not 
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'Sepai'ato oa the addition of an acid, but must bo extracted with 
other, and on iho evaporation of this it x*emains as a symp which 
gradually solidifies over sulphuric acid, but is not thus obtained quite 
pure. It is distinguished from the other condensation products by 
its x’eady solubility in water. 

Tyromie yields two compounds, one of which is sparingly, and 
the other readily, soluble in water. The former has the composition 
SO 2 Ph*WF['O 2 H 3 (O 6 H 4 ’OH)’ 0 OOH, but the latter has not been ob- 
tained pure. 

Tolueneparasulphonic chloride also readily forms condensation pro- 
ducts with amido-acids. Moreover, fibrin, after treatment with 
pancreatic juice, combines with benzenesulphonic chloride, forming an 
oil, but it is uncertain whether this is a mixture or not. 

An attempt was made to prepare hememsid^Twmglycoc/me^ 
SO*Ph*NH'CH 3 *OOOH, by feeding dogs with sodium benzenesulphon- 
ate, a process coiTesponding to the preparation of hippurio acid from 
sodium benzoate. The results obtained, however, were negative, as 
were similar expexdmeats in the human organism. H. Q-. 0. 


Benzenesulphinic Acid and Ethylstilpliinic Acid. By W. 
AtiTENRXCTH (Annalm^ 259, 362 — 364). — Pure, diy boxizenosulphinic 
acid does not readily undergo oxidation on expohux^e to the air ; its 
sodium salt is very stable, and is not decomposed to any appreciable 
extent when its aqueous solution is heated at 180® for 12 hours. 

Bthylsulphinic acid is best prepared by oxidising ethyl mercaptan 
with potassium pemanganate, conveitiing the sulphonic acid thus 
produced into the chloride, and reducing the latter with zinc-dust in 
alcoholic solution. The pure acid is unsfeiblo, but the dry sodium 
salt is only slowly oxidised on exposure to the air. P. S. K. 


Sulphone Derivatives of the Crotonic Acids. By W. Autjbn- 
RIKTH 269, 332—367). — fi-Bhmyhiilphommarotoiiio acid^ 

'OPC *0*S0 Pli 

H 8 OOOH’ prepared by heating a inodoratoly concentrated 


aqueous solution of sodium jS-ohloiusocrotonate with sodium benzene- 
sulphiuato at 140 — 150® for six to eight hours, procipitaling the acid 
with sulphuric acid, and then oxti’aoiiiig with other. It can also 
be obhuned by treating ethyl /i-dipheuylsulphonebutyrato with 
cold, concentrated potash (compax'o next abstxact) ; the yield is 
almost quantitative in both oases. Ft cxystallises from water in 
needles, molts at 126 — 127®, and docomposoe at a higher tempera- 
ture ; it is moderately easily soluble (1 in 20 ) in boiling, but only 
spniingly (1 in 390 at 15®) in cold, water. It is decomposed by tin 
and warm ooncontx-ated bydroohloiuo acid with liberation of mox'- 
oaptiiu, and boiling alkalis decompose it completely with elimination 
of henzeuesulphinio acid, but it is not acted on by bromine in boiling 
chloroform solution. The potassimyb salt, GioHoSOaK + SH^O, crys- 
tallises from water in largo, transparent, efflorescent plates, and is 
readily soluble in water and alcohol. The barium salt, (|OxoH 9 SOi){^a 
+ 2 JH 9 O, ftiagnesiim salt (with 6 mols. H9O), and »%no salt (with 
6 mole. H 2 O) erystallise well, and are moderately easily soluble in water. 
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The silver salt, OioH9S04Ag, crystallises from water in woll-dofinod 
plates, and decomposes suddenly at 240 — 245®. The ethyl salt^ 
GioHoSOiEt, is a colourless oil. 


^-.Phenylsulphcmecrotonic add, 


SO,Ph-C-Me . ^ , 


heating an aqueous solution of the sodium salt of |S-cli1orocrotonic 
acid with sodium benzenesulphmate at 160 — 180® for eight hours; 
the yield is quantitative. It crystallises from water in lustrous 
plates, melts at 168® with previous softening, and is moderately easily 
soluble in ether, alcohol, and benzene, but only very sparingly in light 
petroleum ; it is soluble in 262 parts of water at 15® and in 3*8 to 
4 parts of boiling water. When heated at 200 — ^210° for 20 hours, it 
is completely converted into the isomeride (m. p. 127®) dcsciubod 
above, but attempts to bring about this intramolecular change by 
means of sulphuric acid, iodine, alcohol, and water were unsuccessful. 


The potassium salt, C10H0SO4K + IfHiO, is deliquescent, and does 
not crystallise well. The harivm salt, (OioH9S04)2Ba + lIjO, is very 
readily soluble in water. The magnesium salt (with 7 mols. H2O) 
and the zine salt (with 6 mols. H2O) separate from water in large, 
transparent crystals. The copper salt forms small crystals containing 
1 mol. H2O. The sileer salt, OioHoSOiAg, crystallises from water in 
very small needles, and decomposes suddenly at 198 — 200®. 

_ _ y T 1 , . ,, CJHa’O'SOlBt 

p-Ethylsulphoneisocrotonic acid, U can be prepared by 

BL'C'OOOll 


treating ethyl j3-diethylsulphonebutyrate (compare Baumann, Abstr.,, 
1887, 123) with potash in the cold, or by heating sodium )9-chloriso- 
crotonate at 140 — ^150® with sodium ethylsulphinate in aqueous solu- 
tion. It separates from cold water in well-defined ciystals, melts at 
98®, and is readily soluble in alcohol, ether, chloroform, and water, 
but only moderately easily in benzene. It is slowly decomposed by 
alkalis^ into tetrolic acid and ethylsulphinic acid, and when treated 
with tin and hydrochloric acid it yields mercaptan, but it is not acted 
on by bromine in boiling chloit)form solution. The sihn sail, 
GeHgSOiAg, forms large, well-defined cryshils, and docomposos on 
exposure to light; the other metallic salts do not crystalliHO well. 
The ethyl salt, 0^14804, is a colourless od which cannot be distilled. 
The stereochemical isomeride of iS-ethylbuIphonoibOciotonic acid 
could not be obtained. 


STilphTir Derivatives of Ethyl Acetoacetate, Ethyl Methyl, 
acetoacetate, and Ethyl Ethylacetoacetate. By W, Ann mnwi ii 
26^ 36^373 ). — Ethyl fi-cHphpiiylsulphotiebufyrafv, 

CMe(S08Ph)2*CH2*000Et, can be obtained by adding bulphuric acid 
and potassium permanganate to a benzene solution ot ethyl /i^-dithio- 
phenylbutyrate (compare Banmann and Ebcales, Abstr., 1886, 878) 
until a peraanent coloration is produced. It sepaiatcs from aI(‘ohol 
in well-defined, Instrous crystals, melts at 97®, and is loadily soluble 
in hot alcohol, ether, and benzene, but only sparingly in cold alcohol, 
and ^Inble m water; when treated with potash, it is converted 
into ^-phenylsolphoneisocrotonic acid (compare preceding abstract) 
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JBtliyl <x^etliyl-^-&i(4hylmlplionehu^ OMe(S 02 Bt)/OHBi'COOEt, 
is formed when ethyl a-othyl-/J-dithioothylbutyrate, the condensation 
product of ethyl mercaptan and ethyl cthylacotoacotato, is oxidised 
in a similar mannci*. It crystallises from boiling water in Instrons 
plates, molts at 87 — 88°, and is readily soluble in ether, benzene, and 
alcohol ; it is not acted on by concentrated potash or ammonia in the 
cold, but on boiling with potash, it is gradually decomposed, yielding 
small quantities of an acid melting at 102 — 103°, the nature of which 
could not be determined. 

Bthjl a^7ybethyl-p-diethyhuJpJwnehu^^ prepared in like manner, 
•crystallises from water in plates, melts at 79°, and is only spai'ingly 
soluble in cold, but readily in hot, water ; it is not acted on by cold 
alkalis, but when boiled therewith, it is completely decomposed. 

Bthyl oL^ethyl-p-dHhioplienylh CMe(SPh) 2 ’OHEt'OOOBt, is 

obtained when hydrogen chloride is passed into a mixture of ethyl 
cthylacotoacctate and phenyl mercaptan. It sepai^ates fx*om alcohol 
in large, transparent crystals, melts at 70 — 71°, and is readily soluble 
in benzene, alcohol, and ether, but insoluble in water. 

Ethyl a-ethyl-p-diphe7iylsulphonphutyrafe^ C 20 H 24 SSO 6 , prepared by 
oxidising the preceding compound in the manner described above, 
separates from alcohol in crystals, melts at 111 °, and is insoluble in 
water, but readily soluble in alcohol, benzene, and ether ; when boiled 
with potash, it yields only a trace of an acid. ¥, S. K. 

Indene and Cinnamene in Ooal-tan By Q. Kearmcr and 
A, SriLKKR (Ber., 23, 3276 — 3283; compare Abstr., 1890, 496). — The 
higher fxactions of the light oils obtained from coal-tar contain a 
hydrocarbon of the composition CgHg, to which the authors gi^o the 

(^"FT 

name indene, as it has the constitution ^GH. 

This compound is isolated in the following manner from the frac- 
tions boiling at 176 — 182°, tlie yield of the pure substance being 
about 20 per cent, of the crude oil employed : — A quantity of pimic 
acid, sufficient to combine with the unsaturated compounds (deter- 
mined by titrating a portion of the oil with bromine), is dissolved in 
the hot liquid, the crystalline precipitate, which contains as impuri- 
ties all the naphthalene and a litUo cumaroiie, is treated with steam, 
and the indene in the distillate purified by px^ecipitation with picric 
acid in toluene solution. The picrato is obtained in this way in 
golden needles molting at 98° ; it decomposes slowly on exposure to 
the air, but quickly when heated with watoi*, and it explodes when 
heated in the dry state. 

Indene is a colourless oil of sp. gr. 1*04 at 16°, which turns yellow- 
ish on keeping, the colour disappearing again on exposure to light; it 
boils at 179*5 — ^180*5° (oorr.), is converted into a resinous compound 
(parindene) by oonoentratod sulpburio acid in benzene or ethereal 
solution, and into a very insoluble, infusible substance, which con- 
tains a large quantity of sulphur, by energetic treatment with concen- 
trated sulphuric acid. On oxidation with boiling 30 per cent, nitric 
acid, it yields phthalic add. The dnlurcmide, GoHsBra, prepared by 
treating the hydrocarbon with the theoretical quantity of bromine m 
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ethereal solution, forms transparent, prismatic crystals, melts at 
and is readily soluble in all ordinary solvents except watoi» and 
light petroleum ; it readily undergoes sponianoous deeoinijosition witli 
evolution of hydrogen bromide and formation of a resinous substiuico, 

Indene hydrossyhroWfide, GoHgBrO, is formed when the (lil)i*omide is 
warmed with water or boiled with 10 per cent, alcohol ; it crystallises 
in colourless needles, melts at 130 — 131°, and is soluble in water and 
alcohol. 

JECydrindene, C9H10, is obtained when indene is reduced with sodium 
and alcohol; it is a colourless oil of sp. gr. 0’957 at 16°, and boils at 
176 — 176*5° (corr.). It forms a sulphonio acid, the salts and amide of 
which are very like the corresponding derivatives of bonzenosulphonic 
acid. 

Oinnamene can be isolated from coal-tar in the form of the crystal- 
line dibromide, CsHsBra, by treating well-cooled, crude xylene with 
bromine and evaporating the solution. 

The red coloration which is produced on dissolving impure 
naphthalene in sulphuric acid is due to the presence of indene, and 
the red coloration observed in the case of phenol is probably due to 
a similar cause. F. S. E!. 

Synthesis of Indigo with Phenylglycocine. By K. Heumann 
(/. pr. OAcm., [2], 42, 520). — The author claims priorily as to the 
meihod for fehe synthesis of indigo published by Ledorer (tliis vol., 
p. 75), he having already patented the method. Lederer is mistaken 
in supposing that indigo is left when the melt is dissolved in water or 
dilute sulphnrio acid ; any that may be f oimed is only produced by 
oxidation by the air ; some substance like indigo- white is the actual 
product of the fusion, and oxidation is necessary to convert this into 
indigo. The author is further investigating the subject. 

A. G. B. 

Synthesis of Indigo from AniHdoacetic Acid. By A. Bieder- 
HAKE 'and R. Lepktit 23, 3289— 3291).— -Aniline and chlor- 
acetic acid are mixed together in molecular proportions and fused 
with 3 — 4i parts of soda, together with sufficient waier io form a 
paste; as soon as the mass becomes orange-coloured, it is quickly 
cooled, dissolved in water, and the solution oxidised by moans of a 
current of air ; indigo is at once deposited, the yield bc'ing 9*6 per 
cent. It is probable that in the first instance anilidoacotio acid is 
formed; two molecules then combine together with elimination of 
watOT and hydrogen. Indigo may also he obtained by the fusion of 
anilidoacetic acid and sodium, the product being then oxidised with 
air as before, ^ Indigo is directly prepared by the fusion of a njdxture 
of oxanilic acid and anilidoacetic acid in molecnlai* proportion with 
excess of soda; the yield is a little less than with anilidoacetic acid 
alone. J. B. T. 

^ Condensation of Cinnamene with Methylbenzene Deriva- 
tives. By Gr. Eraemee and A. Shlkeb (JBsr., 23, 3169—8174).— 
Grade xylene containing cinnamene is treated with concentrated sulph- 
uric acid, when two layers of liquid are formed, the heavier of which 
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contains sulphonic acids. Tlio lighter oily portion is separated, washed 
with soda, and distilled in a carrent of steam; the residue after fraciion- 
ation ill a vacuum, yields ^IhemjUolmjl^eniant*^ Cn 2 Pli*OH/OHyOail 4 Mo; 
this is a colourless, viscid liquid which hoils at 2i)3 — 294°, and has a 
sp. gv. of 0*987 at 15°, It is probable that in the first instance 
cinnamene and sulphuric acid combine to form an additive com- 
pound, which then condenses with xylene according to the equa- 
tion 0 HaPh-CH 3 -S 04 H + 2 CoHiMe 2 = CHaPh-OHa-OHa-OoHiMe + 
OeHaMejs'SOjH + H 2 O. It is found that other methylbenzone deri- 
vatives condense with cinnamene in a similar manner, but benzene 
itself does not react in this way. On passing the vapoiised substance 
through heated tubes, hydrogen and methane are eliminated, and 
methylanthracene (m. p. 200'*) is formed ; the yield is 62*6 per cent, 
of the substance employed. 

Corresponding anthracene derivatives are obtained from the con- 
densation products of cinnamene and toluene, metaxylene, and 
pseudocumeue respectively. 

The authoi's point out the beaiung of their work on the theoiies 
regarding the formation of the higher boiling constituents of coal tar, 
and conclude with some polemic^ remaiks on the Duismoro process 
for the manufacture of coal gas. J. B. T. 

Cinnamene Derivatives of Aromatic Hydrocarbons and 
their Conversion into Anthracene and Methylanthracenes. 
By Q*. Kraembe, A. Spilkbe, and P. Bebehaedt (J5er., 23, 3269 — 
3276; compare preceding absti*act). — The compounds foimed by 
the condensation of cinnnamone with xylono ai ‘0 most probably a)8-, 
and not a 7 -derivatives of propane as was previously supposed ; this 
view would explain thoii* ready transformation into anthracene 
derivatives. 

IfetcuiT/lenecimamene 

OHMePh-CHa-OeHJtfe, 

prepared by gradually adding concentrated sulphuric acid to a 
mixture of motaxyleno and cinnamene, is a colourless, feebly 
fluorescent oil of sp. gr. 0*987 at 16®; it boils at 240° under a pressure 
of 110 mm,, and at 311 — 812® (corr,), and is misoiblo with alcohol, 
other, benzene, and light petroleum, but insoluble in water. When 
passed through a rod-liot tube, it is almost complotely convertod into 
methylanthiacono (m. p. 207°). 

PoTcixylmieGmncm&fie (afi<- 2 ^henyhiiefatoluylpropme), OwIEig, obtained 
fx-om paraxylone in like manner, boils at 302—303° (corr.), and 
rosombloB the preceding compound very closely. 

Ortho-xylenecmnnamcne (a^-phenylorthotoluylpropane), OieHis, hoils 
at 316 — 317° (corr). 

Paeudocumetieaimmnene (^aP-'phenijUylylpropane), 

CHMePh-OHg-OeHaMeg, 

is obtained by bhe condensation of cinnamene with trimethylbenzene ; 
it boils at 324° (corr.) and is readily converted into dimethyl- 
anthraceno (m. p. 235°). 

Tolnonecinnamone (citjS-diphenylpropane), OHMePh*OBiPh, pre- 
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pared from toluene in like manner, is a colourless liquid boiling at 
291 — 293° (corr.) ; when heated strongly, it yields only small quanti- 
ties of anthracene. 

Condensation products of benzene with cinnamone could not bo 
obtained. S’* S. K, 

Condensation Products of Paranitrobenzyl Cyanide. By P. 
Remsb (Per., 23, 3133 — 3136 ). — A compound of t^e constitution 
OHPhlO(CN’;'OeBC 4 *NOi is formed when sodium ethoxide is gradually 
added to a mixture of paranitrobenzyl cyanide (1 mol.) and bonzal- 
dehyde (1 mol.) until a blue coloration is produced. It crystallises 
from alcohol in yellow needles, melts at 176 — 176®, and is soluble in 
glacial acetic acid, benzene, and chloroform, but only sparingly in 
alcohol and ether, and insoluble in water. 

The condensation product obtained in like manner from orthonitro- 
benzaldehyde and paranitrobenzyl cyanide has the composition 
C 15 H 9 NJO 4 ; it crystallises from glacial acetic acid in large, yellowish 
needles, melts at 184 — ^185°, and is soluble in chloroform, benzene, 
alcohol, and ether, but insoluble in water. 

Metanitrobenzaldehjde and paranitrobenzyl cyanide also condense 
to form a compound of the composition 0 i 6 H 9 N^ 04 , which crystallises 
from alcohol in yellow needles, melts at 196°, and is soluble in most 
ordinary solvents except water. 

A compound of the constitution OMe*C 6 H 4 -OHlO(ON’)* 06 H 4 *N 04 
can be obtained by treating anisaldehyde with pai*anitrobonzyl 
cyanide as described above; it crystallises from alcohol in yellow 
needles, melts at 165 — 166°, and is soluble in ether, benzene, and 
glacial acetic acid. 

The condensation product of cinnamaldehyde and paraniti*obenzyl 
cyanide has the constitution 0 HPhl 0 H' 0 HIC( 0 ]Sr)- 06 H 4 *N 0 j ; it ciys- 
tallises from glacial acetic acid in yellow needles, melts at 205 — 206®, 
and is soluble in benzene and chloroform, but mox*e sparingly in 
alcohol and ether, and insoluble in water. P. S. K* 

Condensation of Unsaturated Hydrocarbons with Phenols. 
By W. Koenigs (Per., 23, 3144 — 3146). — When a mixtm*o of iho- 
amylene and phenol is treated with a mixture of concontitttod siilj)!!** 
uric acid (1 vol.) and glacial acetic acid (9 vols.) at iho ordinaiy 
temperature for 1 to 2 days, a considerable quantity of parihoaniyl- 
phenol is formed, 

OHMePh-CeH 4 'OH, is obtained when 
cinnamene is treated with phenol undei* tlie same conditions as those 
described above ; the yield is about 40 per cent. The reaction ptocluci 
is submitted to distillation with steam and, as soon as the whole of 
the phenol has passed over, the receiver is changed, the residue 
heated to 160 — 170°, and the hydroxydiphenylmethane distilled with 
superheated steam; the oily product is then converted into the 
benzoyl derivative (m. p. 83°) by Baumann’s metliod, and the latter, 
after reciystallisation from alcohol, hydrolysed with alcoholic potash. 
The phenol obtained in this way solidifies on cooling, and foxms a 
sodium derivative which crystallises in colourless nee&s. 
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Resorcinol seems to yield condensation products with amylene and 
with cinnamene just as readily as phenol. F, S. K. 

Diphenyl Derivatives from Alkylqninols. By E. Noni/riNa and 
V,Wmm&(Ber.^ 23, 3246 — 3252). — Diethyltoluquinol, 0(,H,'M'o(OBt)2, 
can be obtained, together with the monethyl derivative, by heating 
toluqninol with ethyl bromide and sodium ethoxido in alcoholic 
solution for 6 to 6 houi*s at 130 — 140°; the two compounds are 
separated by treating the product with soda, in which the diethyl 
derivative is insoluble. It is a colourless liquid of sp. gr. 1*0134 
at 16®, boils at 247 — ^249® (coit.), and solidifies at a low temporatuic, 
melting again at 8 — 9° ; it is insoluble in water, but miscible with 
alcohol, ether, benzene, and chlorofoim in all proportions. 

Bthylfol/uquinol, OGH 3 Me(OH)'OBt, is obiainod when the alkaline 
filtrate from the preceding compound is acidified and then extracted 
with cold benzene; it ciystalhses from dilute alcohol in plates, 
melts at 116—117°, and boils at 253—287°. 

BUthoxijdimethyldiphenylquinme (diethoxy dbfolylquinone), 

OcH2Me(OEt)-0 

6oH2Me(OBt)-0’ 

is formed when the diethyl derivative described above is dissolved in 
a mixture of dilute acetic acid and sulphuric acid and a concentrated 
solution of sodium dichromate is gradually added. It ciystallises from 
alcohol in greeuish-bluck needles which melt at 139°, and, when 
crushed, give a reddish-brown powder; it is precipitated from its 
solution in boiling glacial acetic acid on the addition of water in 
reddish-brown flocks, it resembles very closely the cedriret-like 
oxidation product of the dim ethyl toluqninol (compare Nietzki, 
Abstr., 1883, 465), than which it is, however, much more readily 
soluble in alcohol and glacial acetic acid. 

JJiethy Uefrhydroayd itoh/l, OH'CeHaMeCOEt) •06H8Mo(OEt) -OH, 

lireparcd by reducing the pi*ecoding compound with sulphurous 
anhydride in boiling alcoholic solntion, crysialliROS from dilute alcohol 
in colourless noodles, molls at 132 — 133 , sublimes with partial do- 
(‘ompositiou, and readily oxidises on exposure to the air; it is only 
sparingly solublo in water, but raodoiately easily in the ordinary 
oimnic solvents. 

Dimethoxyditolylquiiiono (compare Nietzki, loo, cit') and diothoxy- 
ditolylquiiiono aro reconverted into tlio corresponding quinols by 
phonylliydraziiie, pbenylhydjwizinoHulphonio acid, and sodium hydro- 
gen suliihito; attempts to convei*t tho quinols into derivatives of 
diphonylone oxide wore unsuccessful. 

DiacetyldimethofiByd} iolylquinol, 

OAc-06H3Me(OMo)*OoH3Mo(OMo)-OAo, 

is formed when dimeihoxyditolylquiuol is boiled with acetic an- 
hydride and sodium acohito; it crystallises in colourless needles, 
molts at 123®, and is readily solublo in glacial acetic acid, boiling 
alcohol, and benzene, but insoluble in water and alkalis. 

lirmnodimeihylquinolf can be obtained, together 
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Teitli the dibromo-derivative and a liquid boiling at 246 — 260®, whidi 
is probably bromomethylquinol, by treating dimetliylqninol with 
bromine (1 mol.) in cold glacial acetic acid solntion; it is a 
colourless oil of sp. gr. 1*445 at 16®, boils at 262 — ^263® (corr.), 
and is insoluble in water, but readily soluble in the ordinary organic’s 
solventb. When treated with potassium dicbromato and sulph- 
uric acid under suitable conditions, it yields a very small quan- 
tity of a cedriret-like compound, which, on reduction, is converted 
into a colourless, crystalline leuco-compound. The m^ro-compound 
!hr02*C6H3Br(0Me)2, prepared by nitrating with acid of sp. gi*. 1*4 
in well-cooled acetic acid solution, crystallises from glacial acetic acid 
in orange-yellow needles, and melts at 152 — 153®. Warm mtiic 
acid converts dibi*omodimethylqninol (Habeimann, Ber., 11, 1187) 
into a nitro-compound, which crystallises in orange prisms and molts 
at 188®. 

Dihromodimethylquinol, nitrohromodimethylqninol, nitiodibromo- 
dimethylqninol, and niti'odimethylquinol cannot he converted into 
cedriret-like compounds. 

0#H2Me2(OMe)2 [Me^ : (OMe)2 = 1 : 4 : 2 : 5j, 
prepared by heating pai*axyloqninol with sodium methoxide and 
methyl iodide in methyl alcoholic solution for 8 — 10 hours, crystal- 
lises; from dilute alcohol in colourless plates, melts at 108®, and is 
soluble in ether, hut insoluble in water. The con^espondiug 
diethyl derivative melts at 111 — 112®, and not at 106 — 106®, os stateil 
by Stadel and Holz. 

I)iethylmetaxyloquinol is a colourless oil boiling at 240 — 249®. 
The corresponding orf^o-componnd, 06H2Me2(OBt)2 [Me^ : (OEt)jj » 
1 : 2 : 8 ; 4], forms colourless plates, melts at 68 — 69®, and is readily 
soluble in alcohol, benzene, ether, &c., but iusolnble in watei*. 
Oedriret-like oxidation products cannot be obtained from tho xylo- 
quinol derivatives described above. F. S. K. 

Ortaiomethylbenzidiae. ByR. Hirsch (Ber., 23 , 8222— -3226). 
— Orthomethylbenzidine can be prepared in the following manner 
(compare I). R.-P. 64112) : — A solution of nitrobenzene' (1 ])ai4) and 
orthonitrotoluene (4 parte) in alcohol (5 parts) is boiled with sodium 
hydroxide (about 0'5 part) and zinc-dust added until tho solution 
becomes grey or bright yellow ; the alcohol is then evapoxiitocl, tho 
residue carefully treated with a quantity of hydrochloric «u*id just 
sufficient to dissolve the zinc hydroxide, but not tho organic base's, 
and the solution filtered- The residue, which consists piincipally of 
hydrazohenzene and its homolognes, is then dissolved in Wsumi 
dilute hydrochloric acid to convert these compounds into tho cor- 
responding benzidines, the excess of acid expelled from tho filtered 
solution, the bases precipitated with sodium sulphate, and tho sulph- 
ates decomposed with sodium carbonate. The mixture of the three 
bases (benzidine, orthotoluidine, and orthomethylbenzidine) obtained 
in this way is repeatedly extracted with boiling water, and the com- 
bined extracts carefully treated with dilute sulphuric acid to precipi- 
tate the sulphates of benzidine and orthomethylbenzidine ; these salts 
are decomposed, and the mixture of bases again extracted (6 times) 
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witli boiling water (20 parts), when pure orthomethylbcnzidine is 
deposited from the first two extracts, on cooling, in lustrous plates 
melting at 115®. It melts at about 90® under water, forms a diacetyl 
derivative melting at 310®, and a benzylidone derivative, which 
crystallises from alcohol in yellow plates, and melts at 217®. 

F. S. K. 

Diphenyl Bases- By E. Koidting and P. Wbenbu (Bar., 23, 
8252 — 3266). — BitolyUm hydrochloride, Ci4HnjN'2,2H01, is obtained, 
together with tolidine hydrochloride and other compounds, when 
orthohydrazotolnone is treated with warm concentrated hydrochloric 
acid (4 parts). The solution is heated to boiling, then allowed to 
cool, the tolidine hydrochloride and azotoluene separated by filtra- 
tion, and the filtrate concentrated by evaporation; after filtering 
again, the solution is rendered alkaline, extracted with ether, the 
ether evaporated, and the residue heated at 250® until free from 
orthotoluidine ; it is then dissolved in hydrochloric acid, the di- 
tolyline roprecipitated from the filtered solution, extracted with ether, 
and converted into the hydrochloride by passing hydrogen chloride 
into the dried ethereal solution. This salt crystallises in colourless 
needles, and is very readily soluble in water, but only sparingly in 
hydrochloric acid ; in its aqueous solutions, bromine- water produces a 
slight, dirty-green coloration which changes to violet. The free hobO 
is a colourless, fiocculent compound which rapidly oxidises on expo- 
sure to the air. The sulphate is very readily soluble. The colouiing 
matters obtained from ditolyline do not dye cotton fibre. 

Parabromazobenzene (m. p. 82®), identical with the compound 
obtained by Janovsky and Brb (Abstr., 1887, 478) by brominating 
azobenzene, can be prepai'ed firom amidoazobonzene by Sandmoyer’s 
method ; when troat^ with stannous chloride in alcoholic solution, it 
is converted into bromodiphonyline (bromobenzidine). 

Fariodaxohenzene, CuHJSTaT, prepared in like manner, crystallises 
from alcohol in yellowish-brown needles, molts at 105®, and is soluble 
5n ethex* and benzene, but insoluble in water. The corresponding 
%draeo-compound crystallises in colotudesH noocllcs melting at 

lododlphenyKne hydrochloride, prepared by treating the azo-com- 
pound with stannous chloiidc in alcoholic solution, crystallises in 
colourless needles, and is readily soluble in water, but only sparingly 
in concontmted hydrochloric acid. Bromo- and iodo-diphenylTne 
yield coloured azo-compounds which impart to unmordanted cotton 
only a veiy slight coloration. 

*V^en metadiiodazobenzene is treated with hot concentrated hydro- 
chloric acid, it yields iodazobenzeno and large quantities of benzidine. 
Azobenzeneparasulphonic acid is converted into hydrazobenzene- 
parasulphonic acid by hydrogen sulphide in ammoniacal solution, and 
not into benzidinesulphonic acid as stated by Griess (ATmahn, 154, 
213) ; on treating tho ammoniacal solution with hyd^chloric aoid> 
benzidine sulphate is precipitated. 

Bthoxyazobenzene, BTPhlN'OcHi'OBt, is converted into a base of 
the constitution !NH 2 *GeH 4 ' 0 «Hs(OBt)*NB^, when it is treated with 
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tlie tlieoretical quantitj of stanuons cliloride and hydrocKlorlo acid in 
alcobolic solution ; the colouring matters obtained from ibis base do 
not dye unmordanted cotton. 

2 114 

OrthotolylazopTieTiol, C6H4Me*lSri!Nr“06H4*0B[, prepared by treating 
diazortbotelyl chloride (1 mol.) with an alkaline solution of phenol 
(1 mol.) and precipitating the product with an acid, crystallises from 
a mixture of benzene and light peteoleum in dark-red or orange-yollow 
plates, melts at 102 — 103°, and is very readily soluble in alcohol, 
ether, benzene, and alcohol, but only sparingly in water and light 
petroleum. 

OHhcftolyIdisaaophenol, is obtained when a 

larger quantity (2 mols.) of the diazochloride is employed in the above 
reaction ; it crystallises from alcoholic chloroform in slender, brown 
needles, melts at 146°, and is readily soluble in chloroform, but 
insoluble in water. 

Orthotolylazophenetdil, C6H4Me'N2'06H4*0Bt, prepared by treating 
the phenol with sodium ethoxide and ethyl bromide, crystallises from 
alcohol in orange plates, melts at 53°, and is only sparingly soluble 
in water, but readily in alcohol, ether, benzene, and chlorofonn; 
stannous chloride, in alcoholic solution, converts it into a diphenyl 
base from which fast dyes cannot be obtained. 

Fcuratolyl(ijsop]ienetoil, 0i6HieN'20, crystallises from alcohol in large, 
golden plates, melts at 121 — 122°, and is insoluble in water and 
alcohol, but moderately easily soluble in cold alcohol, and readily in 
boiling alcohol, chloroform, <&c. 

OisHisbTaO, prepared by reducing the 
preceding compound with hydrogen sulphide in ammoniaoal alcoholic 
solution, crystallises in colourless needles, and readily oxidises on 
exposure to the air; it is insoluble in water, but readily soluble in 
boiling alcohol. Acids do not convert it into a diphenyl base, but 
decompose it into toluidine and amidopheneto'il. 

FhenylaacHlu>creset(nly NPhlN-OeHsMe'OEt, prepared from phonyl- 
azorthocresol, crystallises from alcohol in slender, orange needles or 
prisms, melts at 69°, and is soluble in benzene and other, but iti- 
soluble in water. The corresponding ^drcwso-componnd, GnIIi8N‘20, 
crystallises in colourless plates, melts at 76°, and is readily Holublo in 
hot alcohol, but insoluble in water; it roadily oxidises on exposure 
te the air, and it is decomposed by hydrochloric acid yielding a 
diphenyl base from which fast azo-dyes cannot bo obtained. 

2 11 3 4 

OHli^tolylazortliooresol, crystallises from 

alcohol in red prisms, melts at 132°, and is soluble in benzene and 
ether, but insoluble iu water. The %dIrflKyo-compound, OioHaoN^O, is 
a colourless, crystalline substance which melts at 7b°, and inadily 
oxidises on exposure to the air; the dipheuyl base, produced from 
the hydrazo-compound by intiamolecular change under the influence 
of hydrochloric acid, does not yield any colouring matters which dye 
unmordanted cotton hbre. 

OHliotolyldisazorthocresol, C06H4Me'N‘2)206H2Me-0H, crystallises in 
slender, brown needles, melts at 148'5°, and is insoluble in water, 
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bnt soluble in alcohol, benzene, chloroform, and alcoholic soda. The 
eflnjl derivative, C23H24hra02, prepared by treating the phenol vrith 
sodium ethoxide and ethyl bromide, crystallises in golden needles, 
molts at 102®, and is soluble in chloroform, benzene, and other, but 
insoluble in water and alkalis. 

4 11 3 4 

Pa/ratolylazort 7 iocresol, CsHiMe-KIN'CeHsMe-OH, forms orange 
crystals, melts at 163°, and is insoluble in water, but readily soluble in 
alcohol, ether, chloroform, and alkalis. The ethyl derivative, 
0iGHi8hr20, crystallises in orange needles, melts at 73 — 74°, and is 
laadily soluble in alcohol, ether, and benzene, but insoluble in water. 
The 72i/d!raso-compound, OieHao^aO, prepared by reducing the ethyl 
derivative, crystallises in colourless needles, melts at 87°, and is 
TCadily soluble in alcohol, but insoluble in water ; it readily oxidises 
on exposure to the air, and when treated with hydrochloric acid it 
does not yield a diphenyl base, but is decomposed into an azo-com- 
pound and an amido-compound. 

Paratohfldiscbzorthocresol, C2iHaoN40, forms small, prismatic crystals, 
melts at 164*5®, and is insoluble in water, and only sparingly soluble 
in alcohol. The ethyl derivative, crystallises in yellow, 

microscopic noodles, melts at 107 — 108°, and is soluble in hot other, 
benzene, and chloroform, but insoluble in water and alkalis. 

Pheviylazopa/racresetcnlj N'PhiN^-OeHsMo’OEt, prepared by heating 
the corresponding phenol with ethyl iodide and sodium ethoxide in 
alcoholic solution, crystallises from alcohol in red plates, melts at 
48°, and is soluble in ether and benzene, but insoluble in water and 
alkalis. The Aydrosso-compound, CisHisNaO, crystallises in colourless 
needles, melts at 105°, and is soluble in alcohol, benzene, &c., but 
insoluble in water. 

Metliylethoxyhenzidiney NH2'06H4*06HaM;e(0Bt)*NHi, is formed 
when phenylhydrazoparacresetoil is treated witlx moderately con- 
centrated hydrochloric acid, and the hydrochloride i)roducod decom- 
posed with ammonia. It crystallises from light poti*oleum in slendox*, 
colourless needles, melts at 107°, and is very sparingly soluble in 
water, bnt readily in ethei* and alcohol ; its azo-derivatives dye un- 
mordantod cotton, but not so readily as the coxTcsponding benzidine 
derivatives. 

OrthotolylazopaTacTeeoly OwHuNiO, forais red needles with a blue 
vchex, melts at 98°, and is soluble in alcohol and chloroform, but 
insoluble in water and dilute alkalis. The ethyl doidvative, Oi 
crystallises in rod prisms with a blue reflex, melts at 82 — ^83°, ami 
rohombles tlio preceding compound in its behaviour with solvents. 
The %drazo-componnd, prepared by reducing the ethyl 

derivative with hydi\)gen sulphide in ammoniacal alcoholic solution, 
(Tystallises in colourless plates, molts at 138°, and is insoluble in 
water, but soluble in alcohol. 

JOimethylethoxyhenzidme, NH2*0GH»Me'0(JB[3Me(0Et)*NH2, is formed, 
together with a small quantity of the azo-compound, when the 
hydrazo-compound just described is treated with hot dilute sulph- 
uxic acid; it ciystalliscs from dilute alcohol in colourless noedlos, 
melts at 76°, and is readily soluble iu alcohol, ether, and chloroform. 
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"but only spariufifly in water ; it yields coloured azo-compounds whicli 
dye nnmordanted cotton fibre. 

FaratolylaaoparacresetoiL, OisHis^^^aO, crystallises from alcohol in red 
needles, melts at 171®, and is readily soluble in ether and benzene. 
The corresponding %(2?-a0o-componnd, OwHsoNsO, forms colourless 
needles, melts at 153®, and is insoluble in water, but soluble in alcohol, 
benzene, &c. ; when treated with hydrochloric acid, it yields a base 
which is an^ogous to diphenyline, and from which azo-compounds, 
having only a very feeble colouring power, are obtained, g ^ 

Orthonitrophenylciniiamic Acid and Phenylhydrocarbo- 
styriL By A. Ogluloro and B. "Rosm {Gazzetta^ 20, 396 — 402). 
— OrtJwmtrop7ien/yhin7iamic add, Gis^ul^O^, is prepared by heating a 
mixture of dry sodium phenylacotate (1 mol.), orthonitrohenzaldehyde 
(1 mol.), and acetic anhydride (4 mols.) for six hours at 160®. The 
impure acid obtained is partially purified and then converted into 
the hoarium salt, ( 0 i 6 HiiN 04 ) 2 Ba, 5 H 20 , which crystallises in tufts of 
pale-yellow needles. The pure acid crystallises in small, pale-yellow 
prisms, begins to soften at 192®, and melts at 195 — 196®.^ It is 
sparingly soluble in water, but fi-eely in hot alcohol; it also dissolves 
iu ether and in benzene. From some of the alcoholic solatioii.s 
obtained in the preparation of this acid, another barium salt may be 
obtained containing 8 mols. H 2 O. 

On reducing a diluted alcoholic solution of the acid with sodium 
amalgam, the product consists of a mixture of several substanceH 
which may be separated by fractional solution in water, dilute md 
absolute alcohol. The portion extracted by dilute alcohol crystallises 
in yellowish needles, melts at 173 — 174®, and has the composition of 
jjhenylhydrocarbosiyi'il, CwHisN’O- It is very soluble in hot alcohol, 
moderately in chloroform and benzene, but only sparingly in ether 
and light petroleum. Attempts made to prepare hydrophenyliudolo 
from this compound by fusing it with potash wore unsuccessful. 

S. B. A. A. 

Naphthyl Methyl Ketones. By A. Olaxjs and H. TMRHTsnaKN 
(J. pr. Oheni, [2], 42, 517 — 519). — Tho crystals obtainod by |m). 
longed cooling of a-naphthyl methyl ketone bolow O' (Abstr., 1887, 
271) are /5-napbtbyl methyl ketone. 

^‘NapTbthyl methyl ’ketone is best obtained by acetylising naphihalono 
in the cold and with exclusion of direct sunlight ; the process is slow 
and the yield poor ; it is freed from the a-ketone by crystallisation 
and pressure ; it sublimes with steam in small, transparent Icallots, 
melts at 61*5 — 52® (uncorr.), boils undecomposod at 301 — 803® 
(nneorr.), and dissolves freely in alcohol, ether, and chloroform. 
Tho ojyiwe forms colonrless crystals which melt at 145® (uncorr.), and 
the aeetyl compomid of this melts at 134®. lihe pkenylhyikrazuh molts 
at 171® (uncorr.). 

a-Naphthyl methyl acetoxime melts at 114®, and a-naphthyl methyl 
kefeone hydrazide at 146° (uncon*. ; oomparo Absw., 1887, 271). 

fi-NaptithylglyoxyUc (p-7i>aphth<yylformio) add, obtained by oxidising 
the^ ketone with potassium permanganate, is a groonish-yollow oil 
which slowly crystallises and melts at 76° (P) ; it is pretty frooly 



ORGANIC CHEMISTRY. 


215 


feoluble in water ; the harimn salt is anhydroas ; the poiasskim and 
mhvum salts crystallise with 1 mol. H^O. By reduction, it yields 
fi-napMhylghjcolUc acid, which crystallises in small needles, sublimes in 
long needles, and melts at 176® (uncorr ) ; it is little soluble in water; 
its barium salt is anhydrous. o-Naphthylglycollic acid melts at 
163® (uncorr.). 

p-NaphthylaceUc add is obtained by reducing the glycollic acid with 
hydriodio acid ; it crystallises in lustrous, silvery leaflets which melt 
at 142° (uncorr.) ; its amide melts at 200° (uncorr.). A. G. B. 

NaphthasultonsulplioBic Acids and a-Naphtholsnlphon- 
amidosulphonic Acids. By A. Bbrnthsun (Ber , 23, 3088 — 3096). 
— ^When iiaphthasultone, the “ naphtholsulphonic acid-S.” of the 
Schollkopf Aniline and Chemical Co.’s Germ Pat. 40571, is sulphon- 
ated with concentrated sulphuxuo acid, and the melt poured into 
water, a-naphthol-5-disulphonic acid (“ S. acid” [OH: SO3H : SO3H 
= 1:4: 1']) is obtained (Schollkopf Co., Zoc. dt ). The author finds 
that this acid is not the immediate product of sulphonation, but 
results from hydration of the initially-formed naphthasultonsulphonio 
acid-d. 

NapJitJiasultonstilpJiomc add B is obtained as sodium salt when 
1 part ot naphthasultone is gradually stmred into 8 parts of cooled 
5 per cent anhydrosulphuric acid, left for about an hour until a 
poitiion is found to be completely soluble in water, and then stirred 
into an externally-cooled mixture of 12 parts of ice and 16 parts of 

saturated brine. The sodAmn salt, • ^ ^CioHs-SOaHa + 3H*0, which 

separates after some time, ciystalbses in thin scales or tables, is 
much more soluble in water than the sodium salt of naphtha- 
sultonsulphonic acid c (Abstr , 1890, 387), and in aqueous solution 
gives no colour reaction with fen*ic chloride. On treatment with 
alkalis or alkaline carbonates, or by boiling with dilute (5 per cent ) 
sulphuric acid, or prolonged boiling with water, it is converted into 
sodium 1:4: 1'-a-naphtlioldisulphonate, whilst tho latter, on treat- 
ment with suitable dehydrating agents, such as concentrated sulph- 
uric acid at 100°, yields the naphthasultonsulphonate. The solution 
in concentrated ammonia, on addition of hydrochloric acid, gives a 
precipitate o£ the sodiim salt of napMhohidp%marn,idosulp1honiG add B, 
OH*OioHe(SO/N'H 2 )’S 03 Ha -f- 2HaO, which crystallisos in rhomb-like 
scales or plates, resembles the c -compound (loe, dt.) in properties, 
and forms similar azo-dyes. 

The azo-dyes obtained from the salts of naphtholsulphonamido- 
sulphonio acid c give much bluer or redder shades, are less soluble 
in water, and crystallise better than uhose from a-naphtholdisulphonic 
acid c. The dyes formed by the action of diazotisod xylidine, 
a-naphthylamine, and benzidine give i*espectively very blue-claret, 
wine-red, and blnisb- violet shades, are scarcely affected by acids, and, 
on reduction with stannous chloride and hydrochloric acid, yield the 
sodium hydrogen salt of an amidmimhtholdisulphomc add (probably 
OH :KHa; SOaH: SOsH = 1 : 2 : 8 : r). 

The azo-dyes obtained with diazotised xylidine dissolve in conoen- 
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trated sulplmric acid with a magenta coloni‘, which, after a short 
time, changes to yellow ; a corresponding colonr-chango occurs also 
with the other dyes named, and is due to hydrolysis of tho 
radicle with the prodnetion of ammonia *and the corresponding 
azo-colouring matters derived from a-naphtholdisnlphonic acid <. 
A more remarkable change is that bi'onght abont by alkalis. 
The bluish-red azo-dye obtained with diazotised xylidine, when 
warmed for a short time with alkalis or alkaline carbonates, changes 
colour to a bright reddish-yellow, and a coiTOsponding change to 
yellow or red shades ensues under like conditions with the other dyo 
stuffs named. The azo-dyes formed can be salted out from solution, 
and, nnlike the parent colours, are very sensitive towards acids, 
changing colour to blue or violet, and thus resemble many of tho 
amidoazo-dyes. Moreover, they crystallise well, are very soluble in 
water containing some alkali, and in an acid bath piniduce shades on 
wool which are distinctly bluer than those from the parent dyos. On 
i*edactionwith shannons chloride and hydrochloric acid, the “altered” 
xylidine dye, which gives a cochineal shade on wool in an acid hath, 
yields a sparingly soluble compound, CioIl8N“aS206 -h 2H2O, crystallis- 
ing iu long, flat needles. This compound dissolves readily in alkalis, 
is precipitated from the alkaline solutions by acids, and by prolonged 
boding with phenanthraqninol in acetic acid solution, forms an 
azine. It is a derivative of, but not identical with, 1:2:3:!'- 
orthonaphthylenediaminedisnlphonic acid, and is regarded by the 

author as the anhydride^ ^?>0.oH*(NHO-SOiH, of this componnd, 

the action of alkalis on the azo-dyes obtained from naphtholsnlphon- 
amidosnlphonic acid e being represented thus : — 

NHs-SO/0.,Bi(OH)(SOjH)-lSra-E = ^>0,ja,(SOJE[)-]Sr/B + H.O. 

Sodhm, hydrogen 1:2 : 3 : V-ortJumaj^hthiflenediimbHedisulpJwiHiie^ 
S 03 H-CioH 4 (NH 8 ) 3 *SO}N'a + 3HaO, crystallises in small needles, is 
much more soluble than the salt of the anhydride, and forms an 
azine on treatment with phenanthraqninone. W. P. W. 

Dmaphthyl Korates. By R. Wbgscheidkr (J7er., 23, 3109— 
3201). — Of the dinaphthyl picrates, only the aa-compound has pre- 
viously been prepared. dp-Bmajplithyl picrate^ C^oHu + CeJLIiN'jOi, 
may be readily obtained by mixing boiling alcoholic solutions of ihe 
hydrocarbon and picric acid, and crystallises in golden-yellow noedloH 
melting at 165—156®. For the preparation of pp-dinapihthyl picrafe, 
the constituents must be dissolved iu boiling benzene; tho salt 
separates out on cooling in microscopic, orange pnsrns, which have 
the composition OaoHu,2C6H3N207. The author regards tho hydro- 
carbon obtained by Bischoff, by the action of methyl chlorido on 
naphthalene in presence of aluminium chloride (Abstr., 1890, 1145), 
as probably identical with )3j8-dinaphfchyL H. Q*. 0. 

Okrysidines. By A. Pictet and S. Erlich (Ohem. Oenir., 1890, 
ii, 350—351 ; from Arch, sci, phys, nat,^ Geneve [3], 23, 652). — Tho 
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autliors have pursued the investigations already commenced by 
Pictet (Abstr., 1890, 390), and have studied the action of heat on 
the two benzylidcnenaphthylamines which are obtained by heating 
benzaldehyde with the two naphthylaininea. By passing the vapour 
of those compounds through a red-hot tube, two new bases, of the 
formula CnHuN, are obtained, the constitutional formula being, 
OeHi'CBL 

probably, - These bases, which correspond with the phen- 

Oiotig'rT 


anthridines, and arc similar to them in their properties, are, there- 
fore, a- and /J-chrysidme, Their alkaline solutions have a blue 
fluorescence, they form yellow salts with acids, and the solutions of 
the latter have a green fluorescence. Reduction with tin and hydro- 
chloric acid converts them into secondary bases. a-Chrysidine melts 
at 108'', ^-clirysidino at 12G“. J. W. L. 


Turpentine, By R. G. Dunwody (Ohem. Oenir,^ 1890, ii, 241 — 242 ; 
from Amer. J. Flutrm,^ June, 1890). — The author finds very consider- 
able variations in the specific rotatory power and the specific gravity 
of oil of turpentine. In 12 samples, the former varied from 2 60® to 
36*6i'^ in a 200 mm. tube, before rectification, and from 3*90® to 
38 62® alter rectification. The specific gravity at 15*^ varied from 
0*856 to 0*876 before, and from 0*851 to 0*873 after rectification. Tlie 
oils commenced to boil at 155 — 159®, and the last portions distilled 
between 1C5® and 1 70® ; the piinoipal part distilled at 160 — 162®. The 
authoi* has not found Allen’b test with castor-oil, for the detection of 
petroleum iu turpentine, of much value, since an admixture of 
65 per cent, of the former escaped detection by means of this test. 
In pure glacial acetic acid both petroleum and tuipentine are perfectly 
miscible, but of acetic acid containing 1 per cent, of water, moi*e anil 
more is required for complete solution, the greater the propoxtion of 
petroleum which is present, as is shown in tho following table ; — 

Petroleum 1 2 3 4 5 7 8 c.c. 

Oil of turpentine 9 8 7 6 5 3 2 „ 

Acetic acid + I per 

centH,0 40 00 80 110 130 280 270 „ 

From the pitch rennaining in the retorl, after the distillation of the 
turpentine, tho author has s©pai*atcd, with light peti*oIenm, two well 
(uystallised substaiicos, the one being abiotic acid, melting at 131®, 
and the other, a new substance, having the composition 72 — 72*8 per 
cent, carbon, 9*75 — 9*50 per cent, hydrogen, 18*25 — 17*70 per cent, 
oxygen ; and melting at 125—126®. ^ J. W. L. 

Terpenes and Ethereal Oils. By 0. Wallach {Aimalen, 259, 
309 — 824 ). — FinoU glycol dmceiate, OaoHieO(OAo) 2 ,is formed, together 
with pinole and pinole glycol, when pinole dibromide is warmed with 
Rodinm or silver acetate in glacial acetic acid solution ; the product 
is purified by fractional distillation under a pressure of IS mm. It 
crystallises well from water, and melts at 97—98®. 

Pinole glycol, OioHi60(OH)a, can be prepSfPed by boiling the 
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diacetate witli very dilate salphario acid, or by treating the broinide 
vrith freshly precipitated silver oxide; it cryatalHses from lif^lit petro- 
leum in needles, melts at 125®, is very readily soluble in chloroform, 
and is converted into the diacetate by boiling acetic anhydride. 

Pinole hydrate, CvRi^Pi, is obtained, together with cymene, when 
a well- cooled glacial acetic acid solution of crude pinole is saturated 
with hydrogen bromide, and then shaken with very dilute soda in the 
cold, in order to decompose the additive product ; after separating 
the cymene by distilling with steam, the hydrate is extracted from 
the alkaline solution by shaking with ether. Pinole hydrate crystal - 
lises in needles or plates, melts at 131°, and is moderately easily 
soluble (1 in 30 at 15°) in water, but more readily in alcohol ; it 
crystallises unchanged from boiling glacial acetic acid, bat when 
warmed with dilute sulphuric acid, it is couvei*ted into pure piuole. 
It is identical with the crystalline substance which was formed, as 
was first observed by Sobrero (Aunaleu, 80, 106), when oil of tur- 
pentine is exposed to direct sunlight in presence of oxygen (compare 
Armstrong, Proc., 1B90, 99). Pinole, on oxidation with potassium 
permanganate, yields terebic acid and considerable quantities o£ 
oxalic acid and carbonic acid; pinole hydrete, under the same condi- 
tions, gives terpenylic acid, carbonic acid, and oxalic acid; pinole 
glycol seems to give the same oxidation products as the hydrate. 

Pure pinole is easily prepared by boiling a benzene solution of 
pinole dibromide with the theoretical quantity of sodium, in the form 
of fine wire, until decomposition is complete ; the filtered solution is 
evaporated, and the residual pinole purified by fractional distillation. 

Pinole tribromide, CyiHisOBrj, is obtained in small quantities in 
the preparation of the dibromide frem crude pinole ; it crystallises 
from ethyl acetate in needles, and melts at 160° with decomposition. 

P. S. K. 

Penchole, an Isomcride of Camphor. By 0. Wallacu and h \ 
Hartmann (Annalen, 259, 324 — 331). — liquid of sp. gr. 0*934, 
possessing a strong odour of camphor, and boiling at 19(> — 193°, can 
be isolated from oil of fennel; it has the composition CiolfiaO, and is 
named by the authors fenchole. The whole chemical boliaviour of 
fenohole is that of a position-isoraeride of camphor, as will be H 0 (*n 
fi*om the experiments described below; it combines with bromine in 
well-cooled light petroleum solution, yielding a bright-i*ed, ciyslallims 
unstable additive product, which is reconverted into feueholo on 
treatment with soda; it also yields with sodium, a solid cornpouud, 
which seems to be converted into au acid by carbonic auhydrhlo. 

Fenchole oxime, CioHi6-N'OH, ciystallises fi*om alcohol in slcnd(*r 
needles, and from ethyl acetate in well-defined crystals, a : 5 ; c 
1*3047 : 1 : 0*55259, /J = 76° 20^, which melt at 148 — '149°, and are 
very like those of camphor oxime in appearance. The hydrochlondt*, 
Ciofin^OjHCl, melts at 118 — 119**, and is decomposed by alcohol. 
The anJiydri^, CwHislfl’, prepared by dissolving the oxhno in dilute* 
sulphuric acid, is a colourless liquid, boiling at 217 — 219°; it can bo 
dis inguished from the anhydride of camphor oxime by the fact that 
it yields a crystalline hydrobromide, CioH, 5 N,HBr, which is, however, 
,yery unstable. 
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IsofencJiole oxime, CioHnNO, is formed when fenohole oxime 
anhydiide is hoiled with alcoholic potash for five to six hoars; it 
crystallises from alcohol in plates, molts at 118 — 114®, and is readily 
soluble in alcohol, ether, and acids, and moderately soluble in water. 

Fencholenic aaid, CioHiaO^, is obtained when isofenchole oxime is 
boiled with alcoholic potash for four days, but some of the oxime 
remains unchanged. It is an almost colourless liquid, boils at 
2-57 — 260®, and forms a spaiingly soluble silver salt and a deliquescent 
ammonium salt. F. S. K. 

Rose-oil, By V. Markovnikoff (Ber., 23, 8191). — ^Rose-oil con- 
sists, as is well known, of liquid constituents and stearopteno. The 
latter melts at 86*5°, and has all the properties of a pai*affin ; it 
is peifectly inodorous, and is, therefoi*e, of no value with regard to 
the quality of the oil. The liquid portion or eleoptene boils within 
narrow limits, and appears to be a mixture of two substances, CioH^O 
and CioHihO, one of which is an alcohol, and forms the chief con- 
stituent of rose-oil. H. G. C. 

jS-Methylpyridine. By C. Stobuu (Bar., 23, 3151— 3157).— The 
product obtained by the distillation of strychnine or of brucine is not 
homogeneous. After purification, however, it yields ^-methyl- 
))yridine, which boils at 142 — 143°, and is identical with the synthe- 
tical product from glycerol, acetamide, and phosphoric anhydride*. 
The morcurochloride melts at 145 — 146®, the })latiaosochlorido at 
257 — 257*5°, and the platinochloride at 201 — 202°. Ladenburg 
(Abstr., 1890, 1432) gives three melting points for this last compomid 
(from synthetica.1 )3-methylpyridiiie), which range between 101" and 
198®, and it is suggested that he had to deal with varying mixtures of 
the two platinum compounds. Ladenbuig’s theory of the constitution 
of pyridine, so far as it is based on tb© existence of two )8-methyi 
derivatives, is thus proved to bo erroneous. J. B. T. 

A New Class of Acridines : Phenyloarbazacridine. By D. 
BizzAiiRi {Gnazeita, 20, 407 — 417). — Bfi^iijharbazacridine, Ci^HuN, 
is formed when a mixture of pure tsarbazole (20 grams) with benzoic 
acid (15 grams) and fused zitic cldoride (45 grams) is heated for 
five hours at 120 — 130°, aud the alcoholic solution of the product 
pi^ecipitatcd with strong aqurous ainmouia. The product when pure 
crysi^llises from alcohol in minute, white scales, turns green on 
heating to 150®, and molts at 186*5°. It dissolves in most of the 
ordinary solvents, but only sparingly in absolute alcohol, and not at all 
in water. It crystallises fi*oui benzono in gi*oups of rectangular laminee, 
and from xylene in peculiar, spherical tufts. With acetic acid, it 
forms an intense green solution, which is dichroic when concentrated 
(0*25 per cent.), appearing ememld-greon by reflected, and garnet- 
red by transmitted light. It is not affected by boiling with alkalis, 
and only partially decomposed by heating with soda-lime. It is dis- 
solved by benzoic chloride, but not further affected. 

The methiodide, CioHiiN,MeI, prepared by beating the base with 
methyl iodide at 140°, crystallibcs in brownish-yellow plates, soluble in 

« 0 : 
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alcohol anti acetic acid Prom these solutions, the base is reprccipitatod 
on the addition of water. Boiling alcoholic potash decoiupohcs it 
into the free base, methyl alcohol, and potassium iodide. On gently 
heating, it is similarly split np into the base and methyl iodide. 

The hydrochloride forms emerald-green scales, soluble in acetic acid 
and in alcohol, but not in water. It dissociate-s even in alcoholic 
solution, and is only stable in presence of an excess of free hydro- 
chloric acid. It is completely decomposed by boiling water. The 
siilpJuite forms a green, shining ma&s, soluble in acetic acid and in 
alcohol, but not in water. It is gradually decomposed by boiling 
water, and tbe alcoholic solution is unstable in the absence of free 
sulphuric acid. The p! crate and hy dried ide crystallise in green 
plates decomposed by water, and forming unstable alcoholic solu- 
tions. Tho chromate crystallises in scales decomposed by water and 
alcohol. 

Bemsoylcarbazole^ O 19 H 13 KO, is obtained by heating cai'bazole with 
benzoic anhydride at 240®. It crystallises from alcohol in white, 
acicnlar prisms, melts at 95*5°, dissolves in benzene, ether, &c., but 
only sparingly in alcohol. It is decomposed by alcoholic potash into 
carbazole and benzoic acid. Its formation and decomposition, together 
with the analogy to acetylcarbazole, establish for this compound the 
constitution G 12 & 8 NBZ. On heating it with zinc chloride at 130 — 1 60®, 
phenylcarbazacridine is formed. 

Phenylhydrocarhassacridinej OHPh<9*^®>N’*3Sr CHPh, 

OetLs OeHs 

prepared by reducing phenylcarbazacridine with zinc-dnst, crystallises 
in yellowish leaves which turn brown and melt at 1 72°, and dissolves 
in acetic acid, alcohol, and ether, but not in water. It reduces silvei* 
nitrate in alcoholic solution, and picric acid imparts to it an orange 
coloration. It has no basic properties, but acids and potassiuni per- 
manganate convert it into phenylcarbazacridine. 

W1 len carbazole is heated with benzoic acid and zinc chloride at 
150 — 160®, there is formed, besides the acridine desciibed and rosinons 
products, a compound of unknown constitntion, which crystolliscH 
from boiling alcohol in tables which melt at 210 ®, ancl are stained 
yellow by picric acid. At 200 — 210°, no plienylcarbavacridino is 
formed, the products consisting mamly of resins. At 280®, the mass 
is gradually carbonised. g. B. A. A. 

Thiazoles. By K. Huuacheb (Annalm, 259, 228—263 ; compare 
Hantzsch, Abstr., 1889, 413, 723, and 1890, 1238).— mhpropiowawtda, 
GjH^NS, can be prepared by treating propiouamide with phosphorus 
}>enta 8 ulphide, as described by Hantzsch (loc. dt) in the case of 
thiacetamide; the yield^ is, at the most, 10 per cent, of the amide 
employed. It crystallises in yellowish plates, melts at 42 — and 
is very readily soluble in benzene, but only spaiingly in ether, alco- 
hol, and water. 

x-MetJiyl-fl^hyUhMMie, is obtained wteu tWopiopi- 

onamidfi is treated with chlora;etone in alcoholic tbe 
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product decomposed with soda. It is a colourless liquid, boils at 
159‘6 — 160“ (728*5 mm.), lias au odour of pyridine, and is miscible 
with alcohol and ether, Isut is only sparingly soluble in cold water. 
The platimchlorifle, (CoH9NS)a,HiPtClfl, forms small, yellowish-red 
cry>tals, and melts at 177® with decomposition. 

OL- tTienyUfAreihylthiazole^ OnHulTS, is formed when thiopropion- 
amide is treated with bromacetophenone in like manner ; the product 
is dissolved in dilute hydrobromic acid, and the crystalline hydro- 
bromide, which is deposited from the filtered solution, decomposed 
with soda. The base ib a colourless oil, of agreeable odour, boils at 
296® (729 mm,), and is insoluble in water, but miscible with alcohol 
and ether. The platinochloride, (CnHiiNS)i,HsPtOl6, forms light- 
yellow, microscopic crystals, and melts at 128 — 129® with decomposi- 
tion. The hydrolromide, OuHnNSjHBr, crystallises in colourless 
needles, melts at 68 — 70®, and is decomposed by cold water or when 
kept over sulphuric acid. 

jjrPhenylthiazole, OqH<;NS, is foimed when thiobenzamide is heated 
at 100® for several hours with dichlorether and sodium acetate in 
alcoholic solution ; the dai‘k, resinou*- product is extracted with 
dilute hydi^chloric acid, the base liberated with soda, and distilled. 
It is a colourless oil boiling at 266 — 268® (732 mm.). The hydro- 
chloride, C9H7NS,HC1 -f 2HiO, crystallises from dilute hydrochloric 
acid in plates, melts at 61 — 62®, loses its water over sulphuric acid, 
and is immediately decomposed by water. The platimchloride, 
(CoH7‘N‘S)a,H3PtClo + 2H3O, is a yellow, crystalline compound melt- 
ing at 173 — 176® with decomposition ; it loses its water at 110®. 
The picrate crystallises in yellow needles, melts at J 24 — 126®, and is 
only very spax'ingly soluble in water, bnt i*eadily in hot alcohol. 

a-Methyl-jurpJienyUhicLzole, OioHJNTS, prepared by treating thiobonz- 
amide with chloracetoue in alcoholic solution, is an oil boiling at 
277-6— 278° (724 mm.). 

afi-JJiphenylthiazole, CwHuH’S, obtained from thiobenzamide and 
bromacetophenone in like manner, crystallises from alcohol in coloux*- 
less plates, melts at 92 — 93°, boils above 360® without decomposition, 
and is readily soluble in alcohol and other ; ib is a vei»y feeble base, 
but its salts are unstable and cannot bo obtained in a pure con- 
dition. 


Ethyl a^methyl-fi-plienylthiazolecarhoxylafe, 

obtained when thiobenzamide is warmed wilh ethyl chloracetoacetate, 
and the salt thus produced decomposed with soda; it ciystallises 
fi*om ether in yellow needles, and melts at 43®. The corresponding 
acid, O11H9NS, prepared by hydi*olysiiig the ethereal salt with alco- 
holic potash, mystallises in colourless lieedles, molts at 202 — 204*5®, 
and, when heated more strongly, sublimes in long needles, being at 
the same time partially decomposed into carbonic anhydride and 
methylphenylthiazole. It is readily soluble in alcohol, hut only 
sparingly in ether, and almost insoluble in water; in its neutral 
solutions many metallic salts produce a precipitation. 

A mixture of various compounds, which contains a-chloropropalde- 
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liyde, can be obtained by gradually adding snlpbnryl cblori<lc to au 
edbereal solution of propaldeliyde in wbit*b barium cai*boiiate is 
suspended; tbe ethereal solution is washed with water and sodium 
carbonate consecutively, dined, and then submitted to fra(‘tional 
distillation; the portion passing over between dO® and 150** was 
employed in some of the experiments described below. 

^fL-BlmBlhylthiazole^ formed in small quantities 

wben crude a-chloropropaldehyde is warmed with thiacetaraido, the 
product boiled with hydrochloric acid, aud then treated with soda ; 
it is purified by distilling with steam, and then submitted to frac- 
tional distillation. It is a colourless liquid, boils at 148 — 150*^ 
(7^14 mm.), and is sparingly soluble in water, but readily in ether and 
alcohol. The platiNochlondei (C 5 H-NS) 3 ,H 2 ptCl 6 , crystallises in 
]»risms and melts at 202^ ; the pici*ate ciystallises in small, yellow 
needles, melts at 166 — 167°, and is sparingly soluble in water. 

p-Methyl-fJb-amidothiazole^ CiHeN^aS, is obtained by heating erudo 
a-chloropropaldehyde with thiocarbamide ; it crystallises from water 
in yellowish plates, melts at D4 — ^95% and is readily soluble in alco- 
hol, but less leadily in ether, aud only sparingly in cold w'ater. The 
jjlatinochloride forms nodnlar, crystalline aggregates, and molts at 
181 — 182° with decomposition. 

a,p^l)iphmyi-fi-amidothiazole, C^HjalSraS, can he prepared by warm- 
ing bromodeoxybenzoin with thiocarbamide and decomposing the 
product with dilute sodium carbonate. It crystallises from alcohol 
in yellowish needles, melts at 185 — 186°, and is readily soluble in 
alcohol, hut only sparingly in ether, aud insoluble in water. The hydro- 
bromide^ CisHaiNsSjHJblr, crystallines in needles, melts at 216— 217° with 
])artial decomposition, and is only sparingly soluble in dilute hydro- 
bromic acid. 

s^P-JDlpkenyl-fi-methyWnazole^ OmHuNS, can be obtained by treating 
an alcoholic solution of thiacetamide with bromodeoxybenzoin ; it is 
purified by means of the hydrochloride, a crystalline compound molt- 
ing at 96 — 97°. The base crys*‘allises in colourless needles, molts at 
51 — 62°, and is insoluble in water, but i-eadily soluble in alcohol aud 
ether. 

TriphmylfJiiazole^ OiiHisKS, prepared from thiohenzamido and 
hromodeoxybe^oin, crystallises in colourless, wcll-doliiiod prisms, 
melts at 86—87°, aud is readily soluble in ether, but more sjiaringly in 
alcohol, and insolnble in water. It crystallises unchanged from liot con- 
centrated hydrochloric acid, in which it is only very spai'ingly soluble. 

Pfaenylhydroxythiazole (m. p. 204°) is formed when bromacoto- 
phenoue is tr^ted with xantbogenamide under various conditions. 
Tho ethyl derivative of phenyloxypseudothiazole is obtained when 
phenylhydroxythiazole is treated with sodium ethoxide and ethyl 
iodide at 140 — 160°. It crystallises from ether in colourless plates, 
mel^ at 71°, aud is decomposed by concentrated hydrochloric acid at 
220° yielding ethylamiue ; it has, therefore, the constitution expi*essod 

]>y the formula F. S. K 
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Trimethylthiazole^ MetbylethyUhiazole, amd Thiazolecarb- 
oxylic Acids. By T. Rouijlkl’f {Annalm, 25 9, 253 — 276 ). — JSthyl 
ei~chloro7nethy1acctoacefate, COMe*OMeOl"COOEt, is obtained when 
siilphuryl chloride is gradually added to well-cooled ethyl methyl- 
acetoacetate. It is a colourless liquid of sp. gr. 1*0591 at 16*5", with 
a pleasant, rather pungent odour, and boils at 192 — 194® (corr.). It 
does not yield a salt with copper acetate under any conditions; the 
cori’esponding bromo-componnd, obtained by brominating ethyl 
methyl acetoacetate, gives a copper salt, and can be readily converted 
into thiazole derivatives. It is evident, therelbre, that clilorine and 
bromine, at the ordinary temperature, displace different hydrogen 
atoms in ethyl methylacetoacel ate (compare Hantzsch, Abstr., 1890, 
1238; it has, however, been stated by Genvresse (Comjjt. rend., 107, 
187) that both a- and 7 -chloro-derivatives are formed when ethyl 
acetoacetate is treated with chloiine at 170®. 

CMe'IS 

TrimethyWiiasole, formed when crude methyl 

chlorethyl ketone, prepared by hydrolysing ethyl a-chlormethylaceto- 
acecate with 40 per cent, hydrochloric acid, or by chlorinating methyl 
ethyl ketone with sulphury I chloride, is warmed with thiacetamide ; 
the product is boiled with dilute hydinchloric acid, the filtered solu- 
tion minced with soda, and the precipitated oil extracted with ether. 
Trimethvlthiazolc can also be obtained by brominating methyl ethyl 
ketone in ethereal solution, and treating the methyl bromothyl 
kecone produced with thiacetamide. It is a colourless liquid of 
sp. gr, 1*0130 at 16®, boils at 166*5 — 167*5® (corr.), and is moderately 
easily soluble in cold water. The ^lafinocMoride, (OeH 9 NS) 2 ,H 2 ptGh, 
erystiillises in oi*ange prisms, and molts at 232 — 233® with decomposi- 
tion. The hydroohloride is a crystalline, deliqnescent compound 
melting at 173 — 174®, The anwchloride is spatiiigly soluble in boil- 
ing water, from which it crystallises in yellow needles melting at 
155 — 156". The crystallises from hot water in yellow prisms 

melting at 133", and the mercuroGhUnnde ciystallises iu small plates 
melting at 118 — 119". 

lathy L hrimiomethylacotoareffiie., ClT 2 Br*CO*OHMe*COOEt, pi*e})ared 
by brominating ethyl mothyhicotoacetato, is an oil of sp. gr. 1*1981 
at 16*5®, with a disagi'ocablo, pungent odour ; its alcoholic solution 
gives a reddish-violet coloi'ation with tenno chloride, and a green, 
crystalline precipitate with copper acetate. 

Ethyl methylihiazol&propionafe, V'^^’^^0*OHMe“OOOEt, is formed 

b— Uxl 

when thiacetamide is treated with ethyl bromomothylacetoacetato ; 
it is a thick, dark-brown oil, and on hydrolysis with alcoholic soda, it 
yields an oily acid which, when distilled with lime, is converted into 
/i-methyl-a-ethylthiazolo. 

fi-MethyUoL’-HhyltInazole, CeHfllTS, purified by fractional distillation, 
is an oil boiling at 169 — 171® (corr.). ^latinocldoride^ 

(0eHflK‘S)2,H2Pt0l6, 

forms reddish-yellow prisms, and melts at 182—183® with decooi- 
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position. The picrate crystallises from water in well-definod, leraou- 
yellow pnsms, melting at 114 — and tlie met gutoMo ride crystal- 
lises in prisms melting at 138 — ^139®. 

* N'OMe 

o[.prIHmsthylthiazole-fi‘carhosey1ic acidy n ^C'COOH, is obtjined 

OMe*lS 

when the ethyl salt (compare Hantzsch, Absfcr., 18b9, 724) is 
hydrolysed with alcoholic potash. It crystallises from hot water 
in long, colourless needles or small ’prisms, melts at 227® with 
evolution of gas, sublimes without decomposition, and is only 
moderately easily soluble in hot water, but more readily in alcohol 
and ether. The salts of the alkaline earths ai*e readily soluble in 
water, but in neufcr^il solutions of the ammonium salt, n)any metallic 
salts produce a precipitation. The iUver salt, CflHeNS'OOO Ag, cryb- 
tallises from boiling water in colourless needles, and qniokiy darkens 
on exposure to light. The "kydrockhridey CeHiOiNSjHOl, crystallises 
from cold dilute hydrochloric acid in ti*ansparent plates, and is 
decomposed hy water, or when heated at 70®. The acid is com- 
pletely destroyed by potassium permanganate, bat it is not acted on 
by boiling concentrated nitiic acid. 

p-MethjlthiazoledicarhoxyliG acid, can be ob- 

. _ N’O'OOOJEi 

tamed by warming etbyl chloroxalacetate, prepared by treating ethyl 
ozalacetate with snlphuryl chloride, with thiacetamide, and hydio- 
lysing the product with alcoholic soda. Ifc crystallises from warm 
water in long, colourless needles with 1 mol. H^O, sublimes below 
lOO®, melts at lb9“ with evolution of carbonic anhydride, and is 
readily soluble in cold water and alcohol, but very spanugly in ether, 
carbon bisulphide, benzene, &c. The haiiim salt, CeHaMSO^Ba + 2H80, 
crystallises in colourless needles, and loses the whole of its water at 
mermry salt, OaHjlfSO^Hg + HgO, is colourless and 
crystalline, and loses its water at 115®. Most of tho other salts, except 
those of calcium, magnesium, and the alkalis, are sparingly soluble in 
water. ^ 

P'-Meihymasole-P-carhc^^^ and, is fomed with evolu- 

tion of ^rbonic anhydride, when the dicarboxylic acid just desenbed 
is heated for some time at 170 — 172^ It crystallises from water in 

ooloTirl^s needles or prisms containing 1 mol H.O, loses its 
water at 7U— 80 , and melts at 144^145®; it is readily soluble in 
c^d iTOter, but more sparingly in alcohol, eihei*, and ebloroform, ami 
almost mrolnble in carbon bisulphide and benzene. The salts are all 
rea^i y solnhle. except those of silver, copper, and mercury 
Bihyj.j^ammhuKoMkarhm!,hte, is obtained in the 

of the hydrochloride when ethyl ohWalaoetate is mixed with 
thK^baraide; when the crystalline salt, which is only very spar- 
ingly soluble in water, is treated with potassium carbonate, tlie base 
w liberated, and can be purified by eiyatalli.ation feom ether-aloohol. 

1 GAO, and mdt 

afe 90 , the alcohoi-free compound melting at 13 

• acid, CAN, SO,, prepared by hydro- 

iywhg the eiUijl salt with aJeoholio soda, oiy.tallises from hot water 
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in yellowish needles with 1 mol. H 2 O, loses its water at 150®, melts at 
229 — ^280° with complete decomposition, and is only spaiingly soluble 
in most ordinaay neutral solvents. Attempts to convert this acid 
and its ethyl salt into a^S-thiazoledicarboxylic acid by means of nitrous 
acid were unsuccessful. F. S. K. 

Diazo-coxaponnds of the Thiazole Series. By M. Wohmann 
(Annalen^ 259, 277 — 300). — *A compound of the composition 
CTHslSTaOsS, which seems from its behaviour to be the diazo-hydrate 

g C'N'N’OII 

of ethyl methylthiazolecarboxylate, COOEt*C^^^ 

formed when ethyl methvlamidothiazolecarboxylate (10 grams), pre- 
pared as described by Zdrcher (Abstr., 1889, 725), is dissolved in a 
mixture of 33 per cent, hydrocbloiic acid (30 c.c.) aud water (200 c.c.), 
and sodium nitrite (25 grams), dissolved in water (100 c.c.), gradually 
added to the cooled solution ; after expelling the nitrous acid with a 
stream of air, the precipitate is quickly separated by filtration, washed 
with very dilute nitric acid, alcohol, and ether consecutively, and then 
1 eorystallised from cold ether, from which it bcparatcs in small, 
yellowish plates. It melts and explodes at 99 — 100®, is rather un- 
stable, gives Liebeimaun’s reaction, aud is moderately easily soluble 
in glacial acetic acid, alcohol, benzene, and light petroleum, but more 
sparingly in ether. In some respects, it behaves like an aromatic 
diazo-compound, being soluble in alkalis aud cold concentrated acids, 
aud giving dyes with phenols ; in others, it behaves like a nitroso- 
derivative, and, when treated with most ordinaiy reduciug agents, is 
reconverted into the amido-compouud. 

Ethyl hydrazomethylthiazolecarboxylate is obtained in an impure 
condition by cai‘efully reducing the diazo-compound described above 
with zinc-dust aud dilute ammonia. It is a crystalline, very unstable 
compound, which reduces Eehling's solution in the cold, and combines 
I'oadily with aldehydes aud ketonos in acetic acid solution, yielding 
ci'ystallino compounds ; (ho coudensation product obtained with 
acetone forms bright-yellow needles and is unstable. 

Bthyl metliylGlihroikimolecarbos^yUitey 07H80jiNS01, can bo pre- 
pared by gradually adding the diazo-compound to warm 15 to 18 
per cent, hydrochloric acid, and heating the mixture until the evolu- 
tion of nitrogen ceases; the solution is then diluted with wafer, 
the product distilled with steam iu oinler to separate it from the 
azimido-compound described below, aud then treated with dilute 
hydrochloric acid to free ife from othyl mefchylamidothiazolecarb- 
oxylate. It crystallises from alcohol in transparent prisms, melts at 
50 — 51°, has a sweet, sharp taste, and a fruity odour ; it is soluble in 
concentrated hydrochloric acid and dissolves fx’eely in most ordinaiy 
organic solvents, but is insoluble in water. 

Ethyl methylhromothiazolecarboxylate^ OTHyOsirSBr, prepared by 
treating the diazo-compound with hydrobromic aoiddn a similar 
manner, crystallises from alcohol in large, colourless plates, melts at 
70 — 71°, and resembles the chloro-derivative ia chemical and physical 
properties. The coiTospondiug tode-compoond, OfHbOiNSI, is formed 
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in small quantity when the diazo-compouud is tieated with 2 to 3 
per cent hydriodio acid, the principal product, however, hein^ r(»g(‘ne- 
rated amido-compound ; it sepaiutes from alcohol and glacial acetic 
acid in crystals melting at 86 — ^87®, and resembles the chlorinated 
derivative very closely. The yield of the iodo-oompound is only 
5 to 10 per cent., whereas in the case of the chlorinated and bromiii" 
sited derivatives the yield is 60 — 70 per cent, of the ethyl methyl- 
ami dothiazolecarboxjlate employed. . 

Ethyl mdhylaaimidothiaaolecarhostylaie^ 0141117041^682, is ^adnally 
deposited in orange-red needles when the diazo-compound is boiled 
with alcohol or heated for a long time with almost any neutral sol- 
vent. It separates from alcohol and glacial acetic acid in crystals, 
melts at 224 — ^225®, and is modei’ately easily soluble in benzene and 
light petroleum, but more sparingly in ether ; it dissolves freely in 
mineral acids, but it is only very sparingly soluble in, and is decom- 
posed by, alkalis. On reduction with zinc-dast and hydrochloric acid, 
it is converted into ethyl methylamidothiazoleoarboxylate, and on 
hydrolysis with alcoholic potash it is converted into the correspond- 
ing acid, C10H9O4N5S2, which crystallises in slender, yellowish-red 
needles, melts at 214" with decomposition, and is almost insoluble in 
all ordinary neutral solvents. 

Methylchhrothiazolecarhoxylic acid, G5H402NSC1, is obtained when 
the ethyl salt described above is hydrolysed with cold alcoholic 
potash, but the product is always mixed with some methyl hydroxy- 
thiazoleearboxylic acid, from which it can only be imperfectly 
separated by fractional crystallisation. It seems to melt at about 
144 — 148®, and is very readily soluble in all organic solvents, but only 
moderately easily in hot water. The silver salt, C6H302lNrSClAg, 
crystallises in colourless needles. 

The hromo-acid, C6H402NSBr, and the wdo-acid, C6H402H'SI, wim) 
aUo obtained in an impure condition ; the former seems to melt at 
ab mt 162 — 164®, the latter at about 174 — 176®, with decomposition. 

Methylhydrosryihiaiolecarhorylic acid, OsHeOjNS, is formeil when 
methylchlorothiazolecarboxyJic acid is heated at 170®, but it is best 
prepared by fusing the ethyl salt of the chloi*inated acid with concen- 
trated potash. It crystallises from alcohol in small needles, molts at 
222® with decomposition, and is moderately easily soluble in alcohol 
and hot water, but only sparingly in ether, and almost insoluble in 
benzene and light petroleum. The uimmnivm salt, 06 Hh 03N’28, 
crystallises from water in large pzisrns with 3 mols. H2O, and melts 
at 138® with liberation of carbonic anhydride, being transformed into 
methylhydroxjthiazole (ra. p. 102®) ; this hydroxy-compound is also 
obtained when the acid is carefully heated. 

Ethyl mefhyUhiazolecarhoxyMe, O7H9O.ITS, can be easily prepared 
by treating the chlorinated derivative with zinc-dust and acetic acid at 
a temperature below 50®. It crystallises in transpai ent prisms, melts 
at 27 — 28°, boils at 232 — 233® (726 mm., thermometer entirely in 
vapour), is volatile with steam, and is very readily soluble in all 
ordinary solvents except water. The corresponding add, CsHsOaNS, 
prepared by hydrolysing the ethyl salt with alcoholic potash, crys- 
tallises from hot water in naci'oous plates, and from alcohol in small 
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needles, meltR at 257° with decomposition, and is almost insoluble in 
benzene and light petroleum ; most of the salts of tbe heavy metals 
are insoluble. F. S. K. 

S3rnthesis of a Diamidocarbazole from Benzidine. By 
K, Tauber (Ber., 23, 5266 — 8269 ). — Diamidocarbazole sulphate, 
0 i 2 HiiN 3 ,HaS 04 , can be obtained by heating metadiamidobenzidme 
hydrochloride (compare Abstr., 1890, 782) witli 18 per cent, hydro- 
cliloric acid (6 paits) for 10 hours at 180 — 190°, and treating the 
filtered solution of the product with excess of hot dilute sulphuric 
acid ; it crystallises in colourless needles and is almost insoluble in 
boiling water. The base, (JiiHuK,, crystallises from hot alcohol in 
flat, lustrous needles, and turns black at 200°, but without melting ; 
it is not identical with the diamidocarbazole obtained by nitrating 
carbazole and reducing the product (compare D. R.-P., No. 46438). 
The hydi^chloride is moderately easily soluble in i^ater but is pie- 
cipitated from the solution in crystals on r.he addition of hydrochloric 
acid. The totrazo derivatives of the base dye unmotdanted cotlon 
very readily, the shades being the same as those obtained with the 
corresponding benzidine dyes. F. S. K. 

Tritopine and other Bare Opium Bases. By E. KAunna 
(Arch. Fharm,, 228, 419 — 481). — The rarer alkaloids were sought for 
in large quantities of the mother liquor, obtained in the preparation cf 
morphine, &c., on a manufactunng scale. The results largely conbrin 
and extend those previously obtained by Hesse. After removing the 
relatively large quantities of morphine, codeine, narceine, thebaine, 
papaverine, aud narcotine still present in the mother liquor, a con- 
siderable amount of cryptopine was the first product. The mother 
li<]uor, diluted with water, warmed to 60°, aud poured into water con- 
taining excess of sodium hydroxide, gave a dark, resinous precipitate. 
The filtrate, further treated with hydrochloric acid, ammonia, &e., 
gave only narcotine and laudamne, LanthopiiuMind codamine wine 
not detected. Laiidanino, whilst soluble in sodium hydroxide, cun 
also bo methylated, so that it ranges with inorpliiiie. The methyl other 
of laudanine, melting at 118°, is not identical with landiiuosine. The 
dark, resinous precipitate above dcseribed was dissolved in a little 
alcohol, treated with ether until precipitation ceased, the ether filtered 
off, and treated with acetic acid water. Excess of potassium iodide^ 
added to this solution precipitates almost the whole of the alkaloid^, 
with much rasin. After 24 horn's, the mother liquor was poured off, 
the xnsidue mixed with a little alcohol and sot aside for several days. 
Large quantities of iodides thus crystallised out, which were pressed 
and washed with a little alcohol. No more crystals could he ob- 
tained from the tenacious mother liquor containing most of the resin. 
The iodides were converted into the free bases, and these dissolved in 
hydrochloric acid and concentrated. After the addition of on equal 
volume of alcohol and then alcoholic ammonia, crystals of protopine, 
and a new base, tritopine, separated. The fUtiute from these was 
treated with much ether, the ether agitated with oxalic acid water, 
tlic aqueous solution concentrated and treated with more oxalic acid. 
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After 24 hours, a few hard ciystals of protopine and cryptopfno 
hinoxalate had formed. I’lirther treatment of the mother liquor with 
potassium iodide, &c., separated small quantities of cryptopine, prot- 
opine, and tritopine, whilst still further concentration yielded 
laudanosine, easily purified by crystallising from light petroleum. 
Tritojpine^ melts at 182“. It is easily soluble in chloro- 

form, slightly in ether; 1 part dissolves in 40 parts of boiling alcohol, 
from which it crystallises in transparent prisms. Several salts of 
this base are described. The relative amounts of the bases fonnd were 
approximately, laudanosine, 1 ; tritopine, 2 ; protopine, 3*6 ; laudanine, 
20; ciyptopine, 70. J. T. 

Atropaznine. By 0. Hesse (Ghem, Gerdr,^ 1890, ii, 446 — d47 ; from 
Pltarm. Zeit, 35, 471). — The author has sepai*ated an alkaloid from 
the roots of Atropa helladowtia^ which he has named atropamine. At 
ordinary temperatures, it is solid, hut is quite liquid at GO®, It is 
precipitated from solutions of its salts by potash or soda as an oil ; it 
is re^ily soluble in alcohol, ether, and chloroform. It has the 
formula CnHaiNOj; it contains 1 mol. H 2 O less than atropine, 
hyoscyamine, and hyoscine, and is isomeric with belladonnino. It 
forms haloid salts, which crystallise very beautifully ; this distin- 
guishes it from belladonuiue and other atropa alkaloids. 

It is optically inactive. A 2 per cent, solution of the hydrochloride 
has, according to Berlin, no mydriatic action. Protracted boiling 
with alcoholic solution of barium hydroxide causes a decomposition 
with formation of tropine and an acid which is neither tropic, atropie, 
nor isatrupic acid. By the acfciou of hydrochloric acid, atropamiiK' 
is converted into belladouniue, and is then further ti*ausformed as by 
heating with alcoholic barium hydroxide. Atropamine is very readily 
decomposed by acids, and hence it has been overlooked in the past. 
The acid above referred to, the nature of which has not been deter- 
mined, sometimes causes a smell of bitter almond oil if mixed with 
potassium permanganate, a reaction which is not produced with 
atropamine. J, 'W'. li. 

Root Constituents of Scopolia atropoides. By E. Schmidt 
(Arch. Fharm., 228, 435 — 441). A new investigation, in winch 
the bases were precipitated as aurocblorides, yielded hyoscyamine, 
but only a very small amount of atropine, and a minute quantity 
of aurocbloride, which agreed as to its melting point, 198 — 109®, 
and analysis with the hyoscine compound. Scopoletin has been 
proved to be identical with methyleesculetin by Takahashi (Abstr., 
J889, 255). i\ Schmidt has found by the applicatiou of Zeisel’s 
method (heating with hydiiodio acid, *tc.) t!^t scopoletin contains 
only one methoxyl group. The sescnletin produced by this re- 
action was isolated and analysed. The methyleesculetin of Tio- 
mann and Will melts at 184®, whilst scopoletin melts at 199—200®, 
so that one is probably the a- and the other the /^-methyleesculetin ; 
but which is which has not been determined. J. T. * 
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Alkaloids of ChelidoniTim. majus. By F. Sjbllb; {Arch. 
Vhann., 228, 441 — 462). — ^Besides the two alkaloids ckelidonine 
and chelerythnn#*, B. Schmidt found strong evidence of the 
presence of a^honiochelidcynine^ fi-'homochelidomne, and a third base 
seemingly identical with an alkaloid obtained by Hesse from 

opium. The author has separated and investit/ated these three new 
bases. The following general method is used to exh'act the bases from 
the root of the plant. The dried and pulverised material is repeatedly 
extracted with alcohol containing acetic acid; after filtration and 
dilution with water, the alcohol is distilled ofi^ and the resin separated 
is removed by another filtration. The filtrate is treated with 
ammonia and shaken up with chloroform ; the chlorofoim solution on 
evaporation leaves a residue which is dissolved in the least possible 
amount of alcohol containing hydrochloric acid. After cooling, the 
alcoholic solution is separated by filtration from the undissolved and 
(Tystalline portion, consisting of chclidonine and protopine liydro- 
chlorides. The alcoholic solution is diluted with water, freed from 
alcohol, strongly diluted with hydrochloric acid water, filtered, and 
treated with ammonia in excess. The filtrate contains ^-homo- 
chelidonine, which may be extracted by shaking up with alcohol. 
The precipitate contains a-homochelidonine and chelerythnue ; the 
latter can be obtained by long digestion with other. 

P-‘J3'omocheUdt)nine, Ci 0 Hi 5 (OMe)aHOj, appears as well formed, 
colourless, seemingly monoclinic crystals, which melt at 159®. A 
solution (1 : 100 ) gives a white precipitate with mercury chloride, 
phosphotnnghtic acid, and potassium cadmium iodide; yellowish- 
white with potassium mercniy iodide and phosphomolybdio acid; 
yellow with bromine-water ; reddish-yellow with potassium bismutho- 
iodide. Concentrated sulphuric acid gives a beautiful violet coloration. 
Froehde’s reagent yields a transient yellow, violet, and greon coloration, 
which becomes a beautiful blue, and finally an intense moss-green. 
Brdman’s reagent gives a yellow, passing quickly to a beautiful 
violet, which gradually becomes dirfcy-violot. Ooncontrated nitric 
acid produces a yellow colour. Vanadium sulphuric acid gives yellow, 
violet, and intense blue; after a time this become green. Tfao alkaloid 
is easily soluble in hydrochloric, sulphuric, nitric, and acetic acids. 
The hydrochloride, platinoohloride, and auroohlorido are described. 

a^Homochdldornne^ Oi 9 HH(OMe)iNOj, forms large, rhombic crystals, 
when recrystallised from its solution in ethyl acetate, which melt at 
182®. Its solution (1 : 100) yields precipitates similar to those giren 
by the ) 3 -base, with the Edition that tannin gives a white pre- 
cipitate, soluble in excess. Oonoentrated sulphnnc acid dissolves the 
base, with the gradual formation of pale-yellow streaks. Concentrated 
nitric acid gives a yellow coloration. Froeiide’s reagent produces a 
dirty brownish-green and then brownish-yellow tint. Brdmann’s 
i*eagent and vanadium sulphuric acid yield a reddish-yellow colora- 
tion. The hydrochloride, platinoohloride, and aurochlorlde are 
described and analysed. 

Protopine (V) was finally obtained in colourless crystals from its 
solution in a mixture of much chloroform with little ethyl acetate ; 
its melting point is 207^. The amount obtained was insufficient to 
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admit of a determination of its formula, but is indicated, 

and ZeiseFs method does not indicate the presence of motho^yl 
groups. Its reactions with precipitants are the same as those given 
lor a-homochelidonine. J- 

Alkaloids of the Rhizome of Veratrum album. By G. 
Salzubeoee {Arch. Pharm., 228, 462 — 483). — ^Besides the throe 
ciystallisable bases, jervine, rubijervine, and pseudojervine already 
known, the author has isolated two new ones, jprotoveratnne, an 
extremely powerful poison, and protoverairidme. Two methods of 
extraction were followed : one, the baryta method, is relatively rapi<l, 
and gives jervine, mbijervine, and proto veratndine, but no proto- 
vera’Jrine ; the other, the metaphosphoric acid method, yields proto- 
vei*a trine and psendojervine, with small amounts of jervine and rubi- 
jervine. The yield varies considerably, and the method of drying 
the rhizome is not without influence on the result. The moderatol;v 
pulverised rhizome was mixed with barium hydroxide and water, and 
exti'acted with ether. The extmet was freed from ether at the low^est 
possible temperature in a gentle current of hydrogen. The dark- 
green syrup thus obtained gave a crop of crystals mainly consisting 
of jervine. Recrystallisation from alcohol separated a little proto- 
veratridine, and farther treatment by Wright and Luff’s process with 
dilute sulphuric acid yielded a small amount of rubijorviue, Tlu* 
mother liquor from the crude jervine by further ti*eatment yielded 
a little more proto veratridine and rubijervine, and other micrystal- 
lisable and decomposition products. Profcoveratriiie can be easily 
extracted from the di*ug by cold water, but cannot be obtained in a 
cryNtalline form by this means. To obtain the crystalline base, the 
rhizome is freed from fatty and resinous compounds by treat miMit 
with ether, and an alcoholic extract of the residue is prepared. This 
extract is freed from alcohol in a vacuum, mixed with much ac(^ti(% 
acid water, quickly filtei’ed from the insoluble residue, and treated 
w^ith solid metaphosphoric acid, until no further pr(‘cipitato appearH. 
The voluminous precipitate contains much ainorphons matter, 
besides insoluble compounds of jervine and X'ubijervine. I’lie lilti'jitc 
is treated with excess of ammonia, filtered, and shaken up with elher, 
and from the ether extract the protoveratriue crystallises out wlw^n 
the ether is distilled off. By i^ecrjstallisation from strong alcohol, 
the base is purified and separated from some little remaining rubi- 
jervine and jervine. The yield was about 0’3 gram per kilo. The 
animoniacal solution, after removal of ether, was further treated with 
chloroform, when psendojervine was obt lined. Protoveratridino is 
not obtained by this metaphosphoric acid pi-ocess, which would indi- 
cate this base to be a decomposition product of protoveratrlne 
Proiov&r^nne, crystallises from dilute solutions in 

microscopic four-mded plates, which melt with charring at 245—250”. 
The base is iB&oluble in water, benzene, and light petroleum ; chloro- 
form and boiling 96 per cent, alcohol dissolve it somewhat ; cold ether 
sra:rcely tenches it, boding ether takesup a little more. Dilute acids 
with the exception of acetic acid, dissolve it. The base is exceed- 
ingly poisonous-; a minute amount applied to the nose causes violent 
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HTiGOzing. Concentrated snlplinric acid dissolves the alkaloid slowly 
with the production of a greenish colour, which passes to cornflower 
blue, and after some hours becomes violet. With the same acid and 
sugar, the firet formed greenish colour becomes olive-gx'eon, then 
dirty green and finally dark brown ; this is veiy different from the 
colours yielded by veratrine. When warmed with the strong acid, the 
solution is first light, then dark cherry-red, and exhales the odour of 
isobutyric acid. Concentrated hydrochloric and phosphoric acids give 
the same reaction. Dilute solutions of salts of this base are quanti- 
tatively precipitated by ammonia ; precipitates are also produced by 
Nessler’s test, gold chloride, potassium mercury iodide, potassium 
cadmium iodide, phosphotungstic acid, and picric acid, whilst no 
]»reoipitate is produced by tannin, platinic chloride, or mercuric chlor- 
ide. The aurochloride, a golden yellow, amorphous compound, was 
obtained and analysed. 

Protoveratriddna^ C 26 ll 45 NOa, occurs as colourless, four-aided plates, 
which melt at 265°. It is almost insoluble in alcohol, chloi'ofomi, 
methyl alcohol, and acetone, and insoluble in benzene, light petroleum, 
and ether. It is not poisQuons, and does not cause sneezing, but its 
solution in dilute acids has a very bitter taste. Concentrated sulphuric 
acid gives first a violet, then a cheiTy-rcd colour. Its solution in 
concenti‘ated hydrochloric acid becomes light-red on warming, as is 
the case with vei’atrine, but with a decided odour of isobutyric acid. 
Dilate acids readily dissolve the base, and the solutions give ciystal- 
line precipitates with ammonia. The sulphuric acid solution gives 
copious precipitates with phosphotungstic, picric, and tannic acids, 
and with potassium mercury iodide, bat gives no precipitate witli 
jdatinnm chloride, potassium cadmium iodide, or with Millon's 
reagent. Protoverairidine ^latinochU)rid% (C2eH46N08)2,H2Pt0l6 + 
• 6 H 2 O, was precipitated as lai*go, six-sided plates on adding alcohol to 
a mixed solution of platinum chloride and a salt of the base. Pseudo- 
jeiwine has been already described by Wright and Luff ; they found its 
melting point to be 299° ; the author makes it 300° to 307°. Jorvin(% 
CVHaTNDa, melts at 238° to 242°, Wright and Luff found 237°. Th<‘ 
hydrochloriile, nitrate, platiuochloi'idc, and auroohlorido arc described . 
Wright and Luff’s fi)rniula is confirmed, and not the ouo given by 
Tobieu. Rubijorvino, C 2 «iHj 3 NOi + HjO, melts at 240° to 246° ; 
Wright and Luff found 236°. fc'ive basic compounds have thus been 
Ueteriniued with certainty in white hellebore root. J, T. 

Cytisine, By A. Partubil (Bpt. 23, 3201—3203). — The alkaloid 
prepared by Husemaun and Marino fi’om the seeds of the laburnum 
and other kinds of Oytisus^ to which they gave the name of cytisine, 
may be readily obtained in the following manner. The coarsely- 
powdered seeds are extracted with alcohol containing hydrochloru* 
acid, the alcohol distilled off, the residue treated with water, and 
filtered through a wet filter to remove any fatty oil, the filtrate 
treated with lead acetate, and after separating the precipitated colour- 
ing matter, made alkaline with caustic potash, and shak(>n with amyl 
alcohol. The latter solution is then oxti*acted with dilate hydro** 
chloric acid, tho bolation evaporated, tho ciudc oytibine hydrochloride 
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tlms obtained treated with dilute alcohol to remoYe colouring matters, 
and recrystallised several times from water. The salt then forms 
well-developed, colourless, transparent prisms. Its plafuiochl<^id(* 
crystallises in golden-yellow needles, which have the composition 
CiiHi4]!ir20,H2PtCl6 + 2^H20, are tolerably soluble in water, and 
decompose on heating without melting. The (mrocihloTide^ 
CnHi4N20,HAuCl4» crystallises in short, reddish-brown, hook-shaped 
needles, which melt at 212 — ^213® (nncorr.) with evolution of ^s. 
From the analyses of these doable salts, it follows that cytisine has 
the composition CuHji4N‘20, and not C20H27N3O as given by Husemann 
and Marme. The same formula has already been given by Gerrard 
to ulexine, obtained from the seeds of TJlex europoeus (Ahstr., 1886, 
1048), whicl», as Koberth as already suggested, on physiological grounds 
(Dt^utPcJi. Med. 1890, 406) may he identical with cytisine. 

Both compounds are being at present further investigated. 

H. G. C. 

Products of the Artificial Digestion of Glue. By F. KLU(j 
{Chem. Oentr., 1890, ii, 318 — ^319; from Centr. Physiol.^ 4, 189 — 191). 
— Glue, obtained from the refining of fine French gelatin, is pre- 
cipitated fi*om its solution by picric acid, chromic acid, tannin, 
platinic chloride, mercuric chloride and iodide, potassium iodide, and 
hydrochloric acid. These precipitates dissolve in hot water, and are 
reprecipitated on cooling. Alcohol, phosphotungstic acid, and hydro- 
chloric acid, basic lead acetate, and ammonium sulphate also piecipi- 
tate it, the precipitates being, however, insoluble in hot water. With 
sodium hydroxide and copper sulphate, its solution is coloured violet- 
blue. Acetic acid and potassium ferrocyanide cause no precipitation, 
Millon’s reagent causes a flocculent precipitate, soluble iix the hot 
liquid ; if the solution be boiled, it is coloured red. Nitric acid and 
sodium hydroxide colour hot glue solutions slightly yellow ; copper 
sulphate causes a blue coloration. Glue, therefore, may be distin- 
guished from egg albumin by the precipitate obtained with picric acid 
dissolving on heating and by the binret reaction, whereas witli lutric 
acid neither precipitation nor yellow coloration ensues. It is to bo 
noted, however, that concentrated solutions of sodium chloiido, ammo- 
nium sulphate, and gallic acid form precipitates with picric acid which 
dissolve in warm liquids. By artificial digestion, glue becomes con- 
verted into three substances, glutose and glut inopept one, whicli 
dissolve, and apoghtiin, which remains in the liquid as a tioeculent 
re-iidue, to the amount of 5*69 per cent. 

Apoglafin dissolves completely in sulphuric acid, but only imper- 
fectly in the other mineral acids and in acetic acid. When boiled 
with nitric acid, it becomes coloured yellow ; sodium hydroxide and 
copper sulphate colour it violet; boiled with Millon’s reagent, it is 
coloured red ; it is not digested by pancreatic juice. 

Glufose is pr^ipitated from the solution of digested glue by the addi- 
tion of ammoninm sulphate or alcohol, and it may be precipitated, after 
re-solution in water, by addition of sodium chloride, and then acetic 
acid and concentrated solution of sodium chloride. That part which 
is precipitated by salt has been named by the author protogluioee ; the 
remaining portion, which is separated on the additiou of acetic acid 
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and sodium chloride, he names deuteroghitose. Glutose, precipitated by 
95 per cent, alcohol, separates as a sticky, white mass. It is also 
pi'ecipitatod by picric aud chromic acids, phosphotungstic acid and 
hydrochlonc acid, mercuric iodide, potassium iodide and hydrochloric 
acid, platinic chloiide, and mercuric chloride ; all these precipi- 
tates, that by phosphotungstic acid excepted, are dissolved on warm- 
ing the solutions, and are again precipitated on cooling. When boiled 
with nitric acid, it is neither precipitated nor coloured yellow ; but 
if sodium hydroxide is added, the solution becomes yellow. Sodium 
hydroxide and dilute copper sulphate colour the solution violet-red ; 
copper sulphate alone colours it blue. 

Glutimp&ptone is also obtained by the digestion of glutose, and may 
be precipitated by means of a mixture of alcohol and ether. When dried 
on the watcr-ba& and in the desiccator, it appears as a yellow, brittle 
mass, very I’eadily soluble in water, which distinguishes it readily from 
glutose. Picric acid causes a precipitate only with concentrated 
solutions, which redissolves in an excess of the reagent, and also by 
heating ; chromic acid and platinic chloride cause no precipitation ; 
sodium hydroxide and highly dilute copper sulphate solution cause a 
rose-red coloration; copper sulphate alone, a green coloration; 
Millon’s reagent causes a milkiness, which redissolvos on boiling. It 
becomes precipitated by saturating the solution with either sodium 
chloride or ammonium sulphate. The following aa-e the elementary 
analyses of glue, apoglutin, and glutose. 
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Froteid Absorption. By B. NBUMmsTER {Zeit. Bboh^ 27, 
309 — 373). — Many observers have found that a proteld may be 
absorbed without previous conversion into peptone ; for instance, in 
the case of nutrient cnemata. It also appeal's that a drst stage in the 
action of the digestive juices is simply to dissolve the proteid ; changes 
of the nature of hydration then follow. Hasebroek (Abstr., 1887, 
609) showed that this was the case with fibrin. It is equally true for 
coagulated white of egg, although whether the dissolved albumin is 
the same as the original albumin is uncertain ; it is certainly not a 
globulin ; serum albumin, vitellin, and other prote'ids are also similarly 
simply dissolved, in the first instance, by the gastric and pancreatic 
secretions. Casein and hemoglobin are exceptions to this rule. Casein 
is first converted into an insoluble curd by the rennin of the stomach, 
and hemoglobin is decomposed into hematin and a proteid residue. 

When various proteids are introduced direct^ into the blood 
stream, there are difierenoes again noticeable. Casein and bemo- 

YOL. LX. T 
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globm solutioiis act like foreign substances, and are esc3*eted by tbo 
kidneys. Egg albnmin is similarly got i*id of ; but in case of^ blood 
transfusion, there is no albuminuria; the same is true for tbo injection 
of serum, or of solutions of pure serum albumin, of syntonin (j)re- 
pared either from -white of egg or myosin), and of crystalline phyto- 
■vutellin. These proteids, among which are to be noted several wmch 
are not normal constituents of the blood, are thus directly assimil- 
able, -without having undergone peptonisation. 

In feet, it is -well known that albnmoses and peptones introduced 
into the circulation are not assimilable, but, like other foi*eign sub- 
stances, are excreted by the kidneys (compare Abstr., 1888, 616). 
Dextrose is similarly got rid of, if its percentage in the blood is 
higher than normal; the que^on thus arises, whether peptone 
should be considered as on all fours with dextrose in this respect. 
That it cannot be, but that it is an absolutely foreign substance is 
shown by the fact that practically it all appears in the mine, and that 
in nomud blood no peptone or peptone-like substance is present. 
The word peptone may here be conveniently employed to include the 
albumoses, for all these products of proteolysis are in this respect the 
same (including hetero-albumose and atmidEdbumin, concerning which 
experiments are now, for the first time, given) . 

Peptone thus disappears rapidly from the blood after injection; 
this occurs also when none can escape from the kidneys, either by 
ligaturing the ureters, or by injecting such a large amount that the 
lowering of blood pressure so produced stops urinary secretion. Under 
these circumstances, it is discharged into the intestinal canal. 

Peptone is therefore a form of proteXd not assimilable by living 
cells. Previous experimenters have attempted to answer the ques- 
tion where the peptone formed in the alimentazy canal is reconverted 
into normal proteids. Salvioli could find none in the blood circulat- 
ing in tbe stomach walls, althongh the stomach was full of peptone. 
Hofmeister corroborated this ; and in the present research a nuinbor 
of observations, in which an artificial circulation was kept up, led to 
the same conclusion that some element, either in the interior of tho 
alimentary canal or in the wall of the same, effects tho disappoarauco 
of peptone; no other tissue produces this change. Tlio gctioral 
outcome of these experiments is as follows; without doubting the 
existence of micro-organisms which cause the disappeax*atioo of 
peptone (M, restUiiensoi J. Brinck, Abstr., 1889, C32; compare also 
K. Popoff, Abstr., 1889, 632), it is probable that the regeneration of 
albnmin from peptone occurs not before, but concomitantly witli, 
absorption. The methc^ of Brinck and Popoff weit) not carefully 
conducted from a chemical standpoint ; no doubt their peptone was 
mfeed with albumin ; they put this mixture into the stomach, and 
withdrew it after half-an-hour ; by that time the peptone had been 
absorbed, and the fluid, mivnis its peptone, was now able to keep the 
fre^^s heart beating ; whereas, their conclusion was that the peptone had 
been convi^d into serum albumin. The question then arises, do 
the lymphoid cells or the epithelium cells of the stomach and intesM 
tinal walls produce this effect? The fact that the white blood 
carpuscles are not able to effect the change when peptone is injected 
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into the blood stream is considered sulBoient to refute the conclusion 
arrived at by others that the lymph cells are the active agents ; in 
fact, most physiologists are now pretty well agreed that it is the 
epithelial elements with which, in this connection, we have to reckon, 
and their dehydrating action on the peptones is comparable to that of 
the liver cells in converting sugar into glycogen. 

The question whether the liver cells have any action on peptone is 
an interesting one. In most animals, artificial circulation of fluid 
containing peptone through the recently-removed and still-living 
organ led to a negative result; but in the case of the rabbit, the liver 
cells were found to possess the power seemingly limited in other 
animals to the columnar cells of the wall of the ^mentary canal. It 
cannot be, however, supposed that weighty conclusions can be drawn 
from an exceptional case; and even in the rabbit, the liver cells 
cannot normally fulfil this function, since the portal vein is always 
free from peptone, as in other animals. Such observations are also 
of importance in view of Scegen’s remarkable conclusion that the 
formation of sugar in the liver occurs, not at the expense of the 
hepatic glycogen, but of the peptone brought to the liver by the 
portal vein (Abstr., 1888, 172). Much of the present paper is 
devoted to an examination of Seegen’s work, and the general nature 
of the criticisms, and of the experiments performed to negative his 
assertions, will be gathered from what has preceded this. 

Throughout this paper, great care is taken to point out the methods 
to be adopted in the separation of peptones and albumosos from one 
another, and from other protelds, and the fallacious results obtained 
before the time of the introduction of ammonium sulphate as a 
reagent for this purpose. Among the points taken up, it is shown 
that a so-called peptone described as existing in eggs (W. Pischel, 
Abstr., 1886, 166) is not a true peptone. The namepsewilbp^^oiie is 
suggested for it. W. D. H. 

Cysttn in Pancreatic Digestion. By B. KAlz {Zeit 27, 
416-^17). — The question, as to what becomes of the sulphur of 
proteids during digestion hasnovoi* been completely answered. In tho 
present examination of tho products of an artificial pancreatic diges- 
tion, no hydrogen sulphide was evolved. The insoluble preduots 
were removed by filtration, and the filtrate conceati*ated ; during this 
process, a precipitate formed, but after removal this was not found to 
contain cystin. Tho final filtrato, after a time, deposited a white 
precipitate insoluble in water, but soluble in ammonia. The ammo- 
niacal solution was diluted with large quantities of water, and six- 
sided crystals separated, which, after purification by recrystallisation, 
gave all the reactions of cystin. Whether this is always the case, 
or if bacteria are concerned in the process, are questions that have 
still to be settled. W. D. H, 

The so-called Liver of Helix poxoatia. By M. Lbvt {ZeU. 
Biot, 27, 39&—414). — The chief intestanal gland of the snail HeJto 
pomatia is a digestive gland, but is not smalogous to any of the 
abdominal glands of the higher animals. The weight of its organic 
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constituents is very constant, being the same in summer and wintoiv 
and in great measure they are the same in hind in all periods of the 
year. The alcoholic extract of the gland shows the^ chlorophyll 
spectrum (MacMunn’s enterochlorophyll). The digestive feimcuts 
present are a diastatic, a peptic, but not a tryptic one. The peptic 
fennent appears to be identical with Elrukenberg’s helicopepsin. The 
diastatic ferment disappears dming the winter sleep ; it is capable of 
digesting raw starch, but has no effect on cellulose. A fat emulsifying 
action is shown by the secretion in the summer time, but this also 
disappears during hibernation. 

The ferment by means of which this action is brought about is not 
identical with the one described by Schmiedeberg {Arch, exper. Path. 
Pharm., 14) as histozyme. Histozyme, which was separated from 
pigs’ kidneys, is concerned in the splitting up of hippuric acid. The 
snail’s fei'meut has no such action. 

Glycogen with sinistrin was generally present in the organ, but all 
tests for bile gave a negative result. Jecorin was also absent. 

A list of the substances separable from the or^n is as follows : — 

(1.) In the alcoholic extract : Chlorophyll, lecithin, oleic acid, fatty 
adds, ash, chlorine, and phosphoric and sulphuric acids. 

(2.) In the ethereal extract : A trace of fat. 

(3.) In the aqueous extract : Sugar, globulin (coagulating at 66°), 
glycogen, sinistrin, hypoxanthine, and other bases precipitablc by 
phosphotungstic acid ; in the ash, potassium, sodium, calcium, magnC' 
sium, iron (traces), manganese, cldorine, and phosphoric and sulphuric 
adds. In winter animals, silica was found in ad^tion. 

W. D. II. 

Organic Basis of Various Shells- By W. Enoel {Z&it PioLy 
27, 374 — 385). — ^Numerous previous researches have been directed tt» 
the determination of the inorganic constituents of egg shells, but 
those relating to their organic constituents are scanty. 

The shells of a number of snakes, which wei‘e presexwed for micro* 
scopic pui'poses in Bleinenberg’s solution, were freed fi*oni pic*!^^ 
add by prolonged washing with water, alcohol, and ammonia. 
Elementary analysis of their oi^anic substratum gave the following 
percentage results:— 0, 54-68; N, 16-37; H, 7-24; 0, 21-1. ThoHO 
coincide very well with the percentage composition of olastin, as 
worked out by previous investigators. The reactions of this sub- 
stance are, moreover, identical with those of elastin; some slight 
differences in solubiliiy, especially in alkdis, are not considered suffi- 
dent to negative the general conclusion that the material in questioix 
is elastin, since elastin prepared from various sources itself exhibits 
similar differences in solubility. 

The cover of the incubating cells of wasps was next investigated ; 
and although the quantity of material available was not sufficient f or 
elementary analysis, the colour tests and solubilities of the substance 
are so like those of fibroin, with which it was carefully compared, that 
the conclusion is drawn that the material in question is fibroin, 

Lastly the egg shells of the Aplysia were examined; their organic 
constituent appeared to be allied to keratin by its reactions, and in 
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^Icmontaiy analysis it was found to be intermediate between concbiolin 
and elastin. The general conclusion drawn is that the substance in 
question is one of the keratins. W. D. H. 

Action of Yeast on the Animal and Human Organism. By 
J. JSrcuMATEit {Gliem, Omtr., 1890, ii, 247 — 248 ; from Inaug. Diss. 
MUncJien. Sygien. ImtJ ), — The author finds that the varions yeasts 
pass through the alimentaiy canal without saEei*ing any change, and 
are not acted on by the gastric juice, and that they may be eaten 
without any harm to the animal, provided that all fermentable sub- 
stances are absent, otherwise inflammation of the stomach ensues. 
This injurious action is not due to the yeasts, or the principal pro- 
ducts of their fermentive action, but to abnormal fermentation pro- 
ducts formed at the high temperature of the body ; if tlie fermenta- 
tion proceeds at lew temperatures, these injurious products are not 
foimied at all, or only in insignificant amount. Subcutaneous injection 
-of the yeasts causes their destruction, without, however, producing 
any ill effects on the animal. J. W. L. 


Chemistry of Vegetable Physiology and Agriculture. 

The Antiseptic Properties of Sodium Fluoride. By 0. 
Hkwblkb (Ohem, Oewtr,^ 1890, ii, 248 ; from Dent. Med. Wiss.^ 16, 
477 — 478). — The author experimented with alkaline sodium fluoiide 
on the ferment, and the alkaline fermentation of urine. Tomla 
cerefoihm did not grow in the presence of 1 part of sodium fluoride in 
100 to 300 parts of urine ; in presence of 1 ; 600 to 3000 the fer- 
mentation was distinctly checked, and this was noticeable, although 
in a minor degree, when the proportion of sodium iluoxido wasi’etluced 
to 1 ; 4000, in tho case of urino without any sodium fluoiide, the 
fermentation commenced at tho end of 8 to 6 days ; the addition of 
1 part to 2000 of urine pvovontod fermentation until tho 14th— ISfch 
day ; 1 : 600 till tho 60th day ; 1 : 100 over a month. Blood, with the 
addition of 1 pax*t of sodium fluoride to 80 — 160, remained good for a 
long period, and a disagreeable odour was first developed at tho end 
ot several weeks. 

In nutrient substances containing 1 of sodium fluoride : 150 to 
200, neithor pathogenic nor non-pathogenic organisms dovoloped, and 
even when tho proportion of tlie salt was reduced to 1 : 600, evidences 
of a checked gxowth were observable. Some organisms proved more 
susceptible than others, for instance 1 : 300 prevented the growth of 
Biieilhis (mthrads. In general, the pathogenic oiganisms proved the 
most susceptible. J. W. L. 

Catalytic Beduction of the Sulphoxdc Group. By O. Losw 
i^Der,, 23, 3125—3126). — ^As, in all probability, the sulphur in 
albuminoids is not present in the form of a sulphonic group, it must 
be assumed that hydrogeu sulphide is formed from su^hates in the 
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vegetaT}le organism, and tliat at the moment of its formation it is 
farther converted into an organic componnd, that is to say, it takes 
part in the production of albuminoids. 

The most plausible explanation of this phenomenon is, that tho 
intense atomic vibrations in the active albumin are communicated to 
the sulphates and to the dissolved organic matter, causing thorn to 
act on one another in such a way that the oxygen of tho sulphuric 
acid acts on the oiganie matter, the hydrogen of the latter combining 
with the sulphur ; in other words, it may be supposed that oxidation and 
reduction t Qh-a place simultaneously under the influence of a catalytic 
action. 

Experiments which were made with various sulphates in presence 
of platinum black did not give the expected results ; sodium hydroxy- 
metbylenesnlphonate (formaldehyde sodium hydrogen sulphite), on 
the other hand, is reduced moderately easily. On warming a solution 
of this organic salt (6 grams) and crystalline sodium cai’bonate 
(10 grams) in water (100 grams) with platinum black (16 grams), 
in a flask which is almost completely filled with the solution, an 
odour of leeks is observed after some hours, and the soluiion then 
gives the nitroprusside reaction for sulphides; ou acidifying with 
acetic acid, hydrogen sulphide is evolved, showing that sodium 
sulphide has been formed by reduction, whilst a corresponding quan- 
tity of the sodium hydroxmethylenosnlphonate must have nntlorgoiu^ 
oxidation. "When the quantity of the organic sodium salt and 
platinnm black is increased, the solution gives off an odour very like 
that of decomposing albuminoids, probably owing to the formation 
of methyl mercaptan ; if platinum black is not added to the solution, 
reduction does not take place. The above reaction is not duo to 
nascent hydrogen, as this gas is not evolved when a dilute solution 
of formaldehyde is warmed with platinum black and sodium carbon- 
ate. E. S. K. 

Chemical CompositiozL of Vegetable Cell Membranes, lly 
E. Schulze (Be?-., 23, 3175; compare Abstr., 1890, 1456). — Tho 
author explains that he did not mean it to he infeiTed that oelluloso 
is the only constituent of the cell envelope which is insoluble in 
dilute acids. J. B. T. 

Crystalline Constituents of the Seeds of Cataputiae 
minoris. By Y. Ta^ra (Ber., 23, 3347--3351).— The seeds arc 
carefully freed horn oil, extracted repeatedly with alcohol, the alcohol 
evaporated, the residue washed with ether, and boiled with alcohol; 
on cooling the solution, brown cryst^s of ausenletol aro deposited, 
which may be purified by treatment with lead acetate. 

If the oil is allowed to remain for some time in a closed flask, a 
substance separates which crystallises from alcohol in colourless, 
odourless prisms melting at 193® ; it is insoluble in water, alkalis, or 
acids, and has not yet been further investigated. J. B. T. 

Kesso Oa. By J. Bbetbam and B. Gildbmeistbr {Arch. Pharm., 
228, 483 — 492). — ^Kesso is the Japanese name for Yal&ricmcb ojffioinali9 
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mr. angvstifolia ; the oil obtained by distilling the root of this plant 
with steam has a &p. gr. of 0*996, whilst the &p. gr. of oil of valcmn 
is 0*945. 

A lai*go quantity of kesso oil was divided into three portions by 
distillation with steam. The first portion was fractionated into 
six portions. 1. Up to 165°, contained much acetic and valeric acids, 
but no formic acid. Probably some valeraldehyde was present, 
judging by the odour, 2. That boiling between 155" and 160® was 
relatively small in amount, and consisted of Isevopinene, the rotation 
in Wild’s apparatus, with a column 100 mm. long, being 53® & to the 
left. 3. That boiling between 160® and 170° is not given. 4. That 
boiling between 170" and 180° consisted of dipentene, as shown bytlie 
formation of its hydrochloride and hydrobi-omide. 5. That boiling 
between 180° and 200° is not given. 6. That boiling between 200° 
and 220° contained teiyinol, CioHi/OH. On shaking it up with a 
strong aqueous hydriodie acid solution, the compound OioHi6,2HI was 
obtained, which melted at 76°. This fraction also contained borneol. 

The second portion, boiling between 220° and 290°, yielded a 
fraction below 260°, composed of boineol with acetic and isovaleiic 
acids. The fraction boiling between 200° and 280° was a clear liquid, 
consisting, apjjarently, of sesquiterpene. 

The third portion of the distillate was heavier than water, and 
boiled about 300°. This was saponified, and yielded acetic acid, a 
bluish oil, whose composition has not yet been made out, and kessyl 
alcohol, This alcohol is odourless, insoluble in water, easily 

soluble in alcohol, ether, chloroform, benzene, and light petroleum. 
It melts at 85°, and boils under a pressure of 11 mm. between 166° 
and 156°, and at the ordinary pressure at 300 — 302° without decom- 
position, A 10 per cent, solution in alcohol has a rotatory power of 
3° 39' to the left in a column 100 mm. long. It readily forms well- 
shaped, rhombic crystals from its solution in alcohol or ether 
[a : 6 : c = 0*9936 : 1 : 0*4369]. Kessyl alcohol alone, or dissolved 
in diy erhox*, in contact with acetic chloiddo or phosphorus ponta- 
ohlozido, develops heat, evolves hydrogen chloride, and pi'oducos a 
splendid, dark, cherry-red solution. Kessyl aceiaio^ OuHaaOaAc, was 
obtained by heating tho alcohol wdtli acotic anhydride and somo 
anhydrous sodium acetate. It can also bo obtained by fractional 
distillation of tho kesso oil, but is im}>uro when thus produced. Tho 
pure acetate is a thick, colourless oil, of very faint odour, which does 
not solidify at —20°. It is insoluble in water, easily soluble in 
other, alcohol, chloroform, and light petroleum. Its is Itevorotatory 
to the extent of 70° 6/ in a column 100 mm. long. Oxidation products 
of kessyl alcohol have not yet been fully investigated. J. T. 

Poisonous Action of Hydrazine. By 0. Loew (Ben, 28, 
3203 — 3206). — ^Hydrazine exerts an extremely poisonous action on 
organisms of the most varying description. In a solution containing, 
in addition to food substances, 0*2 gram of hydrazine sulphate per 
litre, tho shoots of the helianilxus and of barley were rapidly killed, 
Algas, fission organisms, moulds, tiMsomxjce^^ and lower water 
organisms wex*o also rapidly destroyed by its dilute solution. A dose 
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of 0*1 gram of hydrazine snlpliate neutralised with sodium carhonate, 
and administered subcutaneoufily to a gxdnea-pig, caused death in 
hours, and a dose of 0*5 gram, administered to a puppy in a similar 
manner, brought about the same result in 2^ hours. H. G. 0. 

Composition of Sorghum Seed. By H. W, Wiley {Bied. Omtr., 
1890, 678 — ^680). — The following is the mean percentage composition 
of 24 samples sorghum seed, hulled and unhulled : — 


[Moisture 

TJnhulled. 

9*93 

HiiUed. 

9-63 

Albuminoids 

10-64 

11-39 

Light petroleum extractive .... 
Ether extractive 

3-72 

3-16 

0-61 

0-64 

Absolute alcohol extractive .... 

2-44 

1-4G 

80 per cent, alcohol extractive . . 

2-91 

1-78 

Fibre 

3-17 

1-83 

Ash * 

2-05 

1-69 

Carbohydrates 

64-62 

68-86 


This seed^ compared with wheat, maize, and oats, appears to be 
equal in feeding value to maize and oats, and only rather poorer than 
wheat. 

The seed hulls contain a colouring matter which, however, in not 
harmful to cattle, nor does it contain any tannin, B. W. P. 


Analytical Chemistry. 

Gas Apparatus, &c. By W. B, Adbnby {Ghem. News, 62, 
196 — 199 ; 204 — 2U6). — ^In this apparatus, the pressure and measur- 
ing tubes are placed some^ little distance apart, the latter only being 
surrounded by a water-jacket; they are connected at thoii* lower 
extremities (which are bent at right angles for the purpose, th(» 
measuring tube being likewise narrowed) by wired india-rubber tubing 
and a glycerol joint. The pi’espre tube is furnished near tho bond 
with a side tube connecting with the mercury reservoir, and termi- 
nates at the top with a Friedrich’s patent gloss stop-cock, so that it 
can he used either open or closed ; it is 1000 mm. high. Tho measui*- 
ing tube, 640 mm. long, is wide for about tworthirds of its longth, 
but is narrower at the upper portion, to wliich a Fiiedrich stop-cock 
is attached, and this is connected with two capillary, double right- 
angled tnhes, one of wider bore, for the admission of the gas to bo 
examined, or other object ; the second and narrower one passing to 
the laboratory vessel, which is furnished at the top with a cup, into 
^ich the tube fits, and is rendered air-tight by an india-rubber collar. 
The laboratory vessel, which may be of any convenient capacity, is 
provided with platinum wires for explosions, and, moreover, torxoin- 
ates below in a narrow cylindrical portion, which may be used 
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open, or be closed with a cork, and to wluch is attached a side tnbe, 
connecting with an independent mercuiy reservoir to facilitate filling 
with mercury, transferences, &c. A suitably bent tube, with india- 
rubber attachment, is fitted to the cork, and servos for the admission 
of reagents. Behind the whole length of the pressu3*e tube a long, 
naiTow mirror, graduated in millimetres on an nnsilvered portion, is 
fixed at such an angle as to reflect a good image of the meremy 
column and meniscus. The whole appai*atns is mounted on a wooden 
support, with necessary clamps, attachments, <fcc. ; the mercury 
reservoirs being placed behind. The apparatus serves for all kinds of 
gas measurements, as an air-pump, and tor distillations under reduced 
pressure or in a vacuum. D. A. L. 

Lacmoid. By O. Forst er (ZeiL ang. C7iem.y 1890, 163 — 167). — 
Commercial lacmoid is of very variable character. Some specimens 
are almost wholly insoluble in water, and are unsuitable as indicators. 
Others colour boiling water intensely blue, and are fit for use. To 
prepare the pure blue indicator, the finely-powdered crude material 
is extracted with boiling water, but stopping short of complete 
exhaustion, so as to avoid dissolving a sparingly soluble red substance. 
From the cooled and filtered blue solution, the colour is precipitated 
by feebly acidifying, and after some hours is collected on a filter and 
washed with cold water, then diied at a low tempei*ature (since 
some decomposition takes place if it be dried at 100®), or dissolved 
in alcohol, and the solution evaporated on the water-bath. Purified 
in this way, it gives, with pure distilled water, a blue solution, having 
a slight tendency to violet, and exceeds all other indicators in sharp- 
ness. In water containing carbonic acid or an ammonium salt, it 
gives an exceedingly sharp change with a (][nantity of alkali, which 
has scai'cely any effect on litmus. To prepare blue lacmoid paper, 
sulplmiic acid is added to au alcoholic solution of lacmoid, until 
white paper dipped into the liquid is coloured red. This will 
become blue on drying. The depth of blue should bo that of the 
forget-me-not. For rod paper, the paper should bo dip])ed in very 
dilute sulphuric acid and dried before staining. It must lie preserved 
in well stoppered bottles, and is an extremely sensitive indicator for 
alkalis. 

A somewhat more ready mode o£ puinfication is as follows: — 
8 parts of finely-powdered crude lacmoid is gently warmed for a 
quarter of an hour with 100 parts of 20 per cent, alcohol, and the 
liquid filtered after cooling. After ascertaining the amount of matter 
in solution b;^ evaporating a portion, there should be added an 
alcoholic solution of 14 parts of malachite green to 8G parts of the 
lacmoid. This addition does not impair the indication with acids, 
whilst it increases enormously the sharpness of the change to bine 
with an alkali. The liquid is filtered from a precipitate which foims, 
and is then mixed with an equal volume of absolute alcohol. It should 
be kept in black bottles. M. J. S. 

Estimation of Free B^droohloric Aoid in Stannous 
Chloride Solutions. By W. Minor (Zeit. ang. O/iew., 1890, 
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25 — ^2G). — Precipitation afs silver cMoricIo cannot be resorted to in 
consequence of tlie co-precipitation of tin componnds. A measnrotl 
quantity (100 c.c.) of the solution is, therefore, saturated hot with 
hydrogen sulphide, and filtered into a litre fiask. Half of the filtrate 
is boiled to expel hydrogen sulphide, and the total acid then titrated 
with standard alkali. The amount of tin is now ascortahied by 
titration with iodine, and the corresponding quantity of hydrochloric 
acid deducted from the total. M. J. S. 

Detection of Hypochlorons Acid in Chlorine Water- By 
T. Salzeu (jOhem. Oe7itr.^ 1890, ii, 472 ; from Fhai'm, Zeit, 35, 457). 
— ^The author recommends the method of Lunge and Haeff, devised 
for the determination of hypochlorons add in the presence of chlorine, 
which depends on the fact that chlorine reacts with potassium 
iodide and hydrochloric acid, forming potassium chloride, iodine, and 
hydrochloric acid, whereas hypochlorons acid produces, under the 
same circumstances, no hydrochloric acid. If, therefore, the solution 
is first titrated with deoinormal alkali and thon with thiosulphate 
solution, the amount of the chlorine and hypochlorons acid may be 
calculated. Of neutral chlorine water, the author recommends 25 c.c. 
should he acidified with 10 c.c. of decinormal hydrochloric acid, 
1 gv&m of potassium iodide added, and titrated with thiosulphato. 
Pure chlorine water should require exactly 10 c.c. of deoinormal 
hydrochloric acid. Chlorine water, containing acid, is not to be 
recommended as an eye-wash. J. W* L. 

Detection of Traces of Iodine in the Presence of much 
Chlorine. By A. Johk&to2jc (Chem. News, 62, 153, 169). — ^Tho 
solution to be tested is treated with a saturated solution of silver 
nitrate in strong ammonia; a yellow precipitate indicates the presence 
of an iodide. To confiim this, add concentrated sulphuric acid, and 
agitate with carbon bisulphide ; the latter becomes coloured by any 
liberated iodine. D. A. L. 


Separation and Estimation of Tellurium. By E. Donahc 
{ZeiL aiig» Ghem., 1890, 214 — 217). — ^Precipitation by sulphurous 
acid is complete but tedious. Khstner’s grape-sugar method (Abstr., 
1876, 440) is accurate and expeditious. Precipitation by stannous 
chloride or an alkaline stannite is not suitable, since the procijiibito 
always contains tin. Tellurium is very rapidly precipitated from 
acid solutions by hyposulphurous acid. The yellow solution obtained 
by shaking scrap zinc with aqueous sulphurous acid is filtered, and 
added to the cold concentrated hydrochloric acid solution of the 
tellurium compound. Precipitation is complete in 16 minutes. The 
washed^ precipitate, which may contain some tellurium sulphide, is 
rinsed into a tared capsule, oxidised with strong nitric acid, and, 
after gentle ignition, weighed as tellnrium dioxide. 

For the attack of ores containing teliurinm, 3 or 4 grams of the 
impalpable powder is treated in a b^in with small quantities of con- 
o^trated nitric acid, and from the pasty mass obtained, the excess of 
arid is completely evaporated at a temperature which will not decom-* 



ANALYTICAL CHEMISTRY. 


245 


po&o tlio inetallic nitrates. The dry ma&s is powdered in the basin, 
moistened with sh-ong soda solution, and digested for half an hoar. 
Water is then added, the filtrate boiled for 20 miimtes with pni^ grape- 
sugar, and the precipitated tellurium weighed as dioxide, as above. 

M. J. S. 

Estimation of HypophosphoroiLS^ Phosphoroiis, and Hypo- 
phosphoric Acids. By L. Amai {Oompt rend,, 111, 676 — 679). — ^In a 
warm acid solution, hypophosphoric acid reduces mercuric chloride to 
the mercurous salt, and is itself completely converted into phosphoric 
acid, probably in consequence of an intermediate conversion into 
phosphorous and phosphoric acids. About 1 gram of the substance 
IS mixed \\ith 10 c.c. of concentiated hydrochloric acid, evaporated 
almost to dryness in order to pivimote the decomposition of the hypo- 
phosphoidc acid, redissolved in a small quantity of water, and mixed 
with a solution containing 68 grams of mercuric chloride and 20 to 
40 c.c. of concentrated hydroclilorio acid per litre. The mixture is 
allowed to remain for 24 hours at SO®, and the mercurous chloride is 
collected and weighed. 

Potassium peimanganate can be employed in the manner indicated 
by P. do St. Gilles, the substance being oxidised by excess of the 
permanganate and the excess determined by means of oxalic acid. 
The oxidation is more rapid, the more concentrated the solution, the 
greater* the pioporiion of fi^ee acid, and the higher the temperature. 
At a high tomperatnre, a small quantity ol peimanganate maybe 
decomposed, and at a low temperature, especially in dilute solutions, 
oxidation is incomplete ; careful attention to the conditions is there- 
fore necessaiy. 

The peimanganate employed should be equivalent to a solution 
containing 63 grams of oxalic acid per litre, and the quantity of sub- 
stance taken for analysis should reduce about 20 c.c. of the perman- 
ganate. The substance is dissolved in 20 c.c. of water, mixed with 
3 c.c. of concentrated sulphuric acid, cooled, mixed with 35 c.c. of per- 
manganate, and heated at 50® for half an hour. 20 c.c. of oxalic acid 
solution is then added, and after the liquid has become colourless aaid 
the biwn precipitate has completely dissolved, the excess of oxalic acid 
is determined by means of peimanganate. Tho method is applicable 
to phosphites, pyi*ophosplutos, and hypophosphites. In tho case of 
hypopliosphatcs, the liquid is first heated with tho sulphai*ic acid at 
80 — 100® for half an hour, and then cooled and mixed with tho per- 
manganate. 

The mcrcuiic chloride method, although the more tedious, is the 
more accurate of the two. 0. H. B. 

The Citrate Method” of Phosphoric Acid Estimation. By 
0. Eeitmaib ang. Oheni,, 1890, 19 — 25, 196 — ^210; continued 
from Abstr., 1890, 416). — Comparing the results yielded by the citrate 
method, under a great variety of conditions, witn those f axmished by 
precipi^tion by molybdate, me author has investigated the amount 
of tho error of deficienoy due to imperfect preoipiintion of the phos^ 
phoric acid, and that of the error of excess due to contamination of 
the piecipitato by impurities. His conclusions aa*e as follows In 
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all modifications of the citrate method, the precipitation of the phos- 
phoric acid is incomplete, and with large proportions of citiiitc and a 
small amount of magnesia, it may be very seriously so. In the most 
favourable cases, about 2 milligrams of magnesium pyrophosphate 
passes into the filtrate. On the other hand, when calcium, iron, 
aluminium, or manganese is present, a variable portion of those bases 
will always be found in the precipitate, and, if enough magnesia mix- 
ture has been used, a compensation of errors is possible. The use of a 
minimum quantify of ammoninm citrate, in accordance with the pro- 
cedure of Brassier and Glaser (Abstr., 1886, 837), is not permissible ; 
an excess is always requisite. The quantity of magnesia mixture must, 
however, always be proportioned to the amount of citrate. The bases 
which chiefly contaminate the precipitate are calcium and manganese. 
Both are precipitated in the form of ammonio-phosphates, which are 
converted into pyrophosphates on ignition. Of iron and aluminium, 
there are usually only traces precipitated ; the principal effect of these 
metals m the solution is to retard the precipitation of the magnesium 
ammonium phosphate. Qrupe and Tollens have stated tliat magnesia, 
or a basic magnesium salt, is precipitated together with the ammonio- 
phosphate. This is certainly true, since the ignited precipitate always 
shows the reaction of an orthophosphate with silver nitrate, but if the 
magnesia mixture has been added by drops to an ammoniacal solution 
(2‘5 per cent, of ammonia), the magnesium oxide in the precipitate will 

scarcely weighable. But, using nearly neutral solutions, and espe- 
cially when salts of sodium or potassium are present, the amount may 
be very considmuble. The use of hydrochloric acid for dissolving phos- 
phates containing silica is disadvantageous; the magnesium precipi- 
tate will always be strongly contaminated with silica, and the amount 
of foreign l^es precipitated will also be increased. Even when 
sulphuric acid is used, and the solution is consequently freer £i*om 
silica, it is to be expected that about 1 milligram will bo found in the 
precipitate. The presence of sulphates has, however, the tendency, 
other things being equal, to increase the error of deficiency. More- 
over, since the use of sulphnnc acid removes a large pai^t of tho lime 
as sulphate, less ammonium citrate is needed than would othorwiso bo 
tlie case. 

Using the process for estimating the phosphoi'ic acid in f ho solubles 
portion of a superphosphate, and working upon 1 gram of substjinct*, 
with 5 grams of citric acid, 25 c.c. of magnesia mixture, and ammonia 
equal to 2*6 per cent, of the solution, a loss of about 2 milHginnis, 
equal to 0-128 per cent, of pbosphoric acid, may bo assninod. On the 
other hand, when examining basic slag, or law phosphates, the error 
will be in excess. If silica and manganese are absent, the amount of 
the error may be small, but no estimate of its average magnitude 
be farmed. ^ M. J, 8. 


l^dtocfdon of Arsenic Acid in Analysis. By F. A. Goocn and 
P. E Bhowxixg (Amer, J. Bc£.,40, 66~71).--The authors ondeavom^ 
to shorten the process of reduction of arsenic acid by employing 
hydnodic acid, instead of sulphurous acid, as the active agent. fiS 
process recommended may be summarised as follows : — To the arsenate 
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in solntion aro to be added potassinm iodide in excess of tlie amount 
needed, according to the equation, to complete the reduction, and 
10 c.c. of half and half sulphuric acid. The liquid is to be diluted to 
about 100 C.C., and boiled rapidly until the volume is deci*eased to 
40 C.C. The colour of the free iodine is to be bleached by cautious 
additions of sulphurous acid, and the liquid immediately diluted with 
water andneutmlised, first with normal potassium carbonate and after- 
wards with the hydrogen salt. The whole is to be cooled and titrated 
with iodine in the usual manner, starch being used as an indicator. 
The advantage of this method is in the rapidity with which it may 
be executed, the whole operation being completed in half an hour. 
The average error of the process amounts to 0T3 per cent, of the 
amount taken. B. H. B. 

Estimation of Peroxides of the Alkaline Earths. By Gr. 
KAssNifiB (Arch. Fliarm.^ 228, 432 — 435). — weighed amount of the 
peroxide (0'2 in the pase of the barium compound) is ground with a 
little water and washed into a beaker ; then excess fabout five times 
as much) of jDure potassium f erricyanide is added. Oxygen is at once 
evolved, and the reaction is complete when the gas ceases to come off; 
the reaction may be accelerated by gently warming the beaker. A 
considerable ajnount of water is now added, and excess of sulphuric 
acid ; the greenish colour which may now appear does not affect the 
result. The solution is finally titrated with potassium peimauganato 
solution. Thus, 0*2 gram of peroxide required 17*2 c.c. of perman- 
ganate (1 o.c. = 0*00576 gram of Fe) ; hence the peroxide contained 
74*7 per cent, of peroxide. The old direct process gave 75*13 per 
cent. The new process may pi»ove useful in cases where an acid solution 
would be inadmissible ; it is only necessary to filter off an aliquot part of 
the solution before the acid is added, and then titrate and calculate. 

J. T. 

Estiiuation of Ferric Oxide and Altunina in Phosphatic 
Manures. By A. Stutzeb {Zeit. mig. Ohem,, 1890, 43—44). — The 
author, whilst admitting the superiority of Glaser’s method (Abstr 
1890, 420) over that depending on the insolubility of the iron and 
aluminium ])hosphates in acetic acid, piefoi^s to weigh the ferric oxide 
and alumina as such, aud not as phosphates. To this cud, tho solu- 
tion of 1 g3*am of tho phosphate in hydrochloric acid is made alkaline- 
with ammonia, aud then feebly acid with acetic acid. The prooipitoto 
is collected and partially washed ; the filter witli its contents is re- 
turned to tho same beaker, and digested with 160 c.c. of molybdate 
solution. The solution filtered from the yellow precipitate is made feebly 
alkaline with ammonia, and warmed for 10 minutes on the water-hath. 
The precipitate sometimes contains traces of molybdic acid, but if 
dissolved in hydrochloric acid aud reprecipitated by ammonia, the 
ferric oxide and alumina aro obtained :uee firom all impurities. 

M. J. 8. 

Valuation of Pyrolusite by means of Hydrogen Dioxide. 

By A, Baumann (ZeU, mg, 1890, 72 — 79). — ^The reaction 

MnOft + HstOa = MnO + 0*, which occurs in acid solutions, yields 
equally good results by gravimetric, volumetric, or gasometric 
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metliods. The last has already been employed by Lniigo (Abstr., 
1885, 1162). For accurate work, aur ordinary 50 c.c. nitrometer is 
scarcely large enough, since not more than 0*18 gj*am. of manganese 
dioxide could be nsed. and an error of 0*1 c.c. in reading the volume 
of the gas would equal 0*2 per cent, in the result. The eudiometer 
should be able to measure at least 100 c.c. of gas, and should be 
surrounded by a water-jacket, that the temperature may be known 
with exactness. Water may be used in the eudiometer instead of 
mercury. In case the pyrolusite should resist attack, the reaction 
flask may be warmed to 70°. 1 c.c. of oxygen at 0° and 760 mm. is 
equal to *0*003885 gram of MnOg. 

Gravimetrically, the estimation may be made by weighing the 
oxygen evolved. Almost any of the forms of carbonic acid apparatus 
for the estimation by loss of weight may be used. From 2 to 6 grams 
of the pyrolusite, in impalpable powder, is placed in the reaction 
flask with 30 c.c. of sulphuric acid (1 part to 3 of water), and 40 c.c. 
of commercial hydrogen peroxide is placed in the inner tube. Warming 
should be avoided. 

For volumetric estimation, an acidified hydrogen peroxide (contain- 
ing about one-tenth of sulphuric acid) should be made of strength 
oom^esponding approximately with a standard permanganate (10 gi*ams 
per liti-e). The relation of the solutions is accurately found, and then 
0*4 to 1 gram of the pyrolusite is treated with 50 c.c. of the hydrogen 
peroxide in the cold, and after half an hour with occasional shaking, 
the excess is titrated hack with the permanganate. The presence of 
ferrous compounds in the pyrolusite leads to high results, since they 
consume hydrogen peroxide ; in Bnnseu’s and the ferrous sulpliato 
processes, the error is in the opposite direction. M. J. S. 

Titration of Permanganate and of Bleaching Powder by 
Hydrogen Peroxide. By L. Vaxino (Zeit ang, Ohein., 1890, 80—83). 
— ^To facilitate calculation of the results from the volume of oxygen 
evolved, tables are given of the weight of I c.c. of oxygen and of 
chlorine respectively, over a sufficiently wide range of tempottitnro 
and pressure. The author’s practice differs in three points from that 
of Lnnge (Zeit ang. Ghem., 1890, 7) ; he prefers an azotomoter to the 
nitrometer ; in the analysis of bleaching powder, he uses fec'bly acid, 
instead of alkaline, hydrogen pei’oxide ; and he compares his rosults 
with those of the iodometrio method, rather than with Ponot’s, and 
finds a closer agreement than did Lunge with the latter. The titra- 
tion by permanganate of the residual hydrogen peroxide gives unex- 
ceptionable results in the assay of bleaching powder. M, J. y. 

Dry Assay of Tin Ores. By H. 0. Hoffmabot (Ohem, News, 62, 
157 — 169 ; 169 — 170). — This section of the author’s paper on the diy 
assay of tin ores deals with methods depending on fusion with potas- 
sium <^aiiide, of which various modifications have been investigat/od, 
with and without a salt cover, in chalk- or charcoal-lined crucibles, in 
porcelain crucibles, with charcoal intermixed with the cyanide, with 
various qualities of cyanide, &c. The chief source of error appears to be 
-due to the tin, instead of forming a button, being disseminat^ through 
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fhe mass of slag, wlien it cannot subsequently be tborongbly sepa- 
Tated, To obviate this, it is recommended to ram a lot of potassium 
cyanide into the bottom of the crucible before putting in the ore and 
flnx, so as to form a fused mass for the tin to fall through and aocu- 
mulato beneath to form a button. As regards impurities, iron passes 
into the cyanide, alkaline sulphates and carbonates cause low results 
owing to the formation of tin sulphides in the first case, and of stan- 
nates in the second. Impure cyanide gives low and irregular results. 

D. A. L. 

Estimation of Vanadic Acid in Vanadiotxmgstates. By A. 
BiO^tinheim (Ber., 23, 3208 — 3210). — The statement attributed to the 
author by Rothenbach (Bw*., 23, 3050 ; and this voL, p. 18) that 
sulphurous acid is capable of reducing tungstic acid when present as 
phosphotuiigstic acid is incorrect, as he has shown (Abstr., 1889, 762) 
that no reducing action takes place. Rothenbach further states that 
the violet coloration produced when sulphuinus acid is added to a 
mixture of phosphoric and vanadotungstic acids is not due to the re- 
duction of the tungstic acid, as vanadium tetroxide free from sulph- 
urous acid also yields the coloration with phosphotungstates. This 
fact, however, really proves the contiu.ry of Rothenbach’s statement, 
for vanadium tetroxide, as shown by its action on ferric oxide and am- 
moniacal silver solutions is a reducing agent, and this is the compound 
which actually causes the reduction of the tungstic acid, as is shown 
by the fact that the intensity of the coloration is dependent on the 
quantity of tungstic acid present, and not on that of the vanadium 
tetroxide. H. G. 0. 

Estimation of Ferrocyanides. By R. Zaloziecki {Zeit mg. 
Oliem., 1890, 210 — ^214). — ^When a solution of an alkaline ferrocyanide 
is treated with zinc carbonate and a stream of carbonic anhydride, the 
whole of the ferrocyanogen is precipitated in the form of a double salt 
of the alkali metal and zinc. If the operation is performed at the 
boiling tempei‘ature,the reaction takes place according to the equation 
3M'4FeOy6 + 2ZnOOj = 2ZniFoCy6,M'iFeOy« + 4 M' 2003 , and the 
amount of alkalino embonato produced may be employed as a measure 
of the ferrocyanide originally present. Tho zinc carbomite should be 
prepared by the addition of sodium carbonate to a hot solution of rino 
sulpliatc, as it then subsides and washes readily. It is preserved in 
the pasty state, and if the quantity added contains an amount of zinc 
approximately equal to the weight of alkaline ferrocyanide, it will be 
amply in excess. The mixture is heated to boiling, and a stream of 
carbonic anhydride is passed through it for a half to one hour. It is 
then cooled, diluted to a known volume, filtered, and an aliquot part 
of the filtrate is titrated with standard acid, using methyl-orange as 
indicator. If the original solution had contained ^kaline carbonates 
or sulphides, tho amount of these should be ascertained by titration, 
and the add they consume deducted from the total quantity required 
after treatment with zinc oarbonate. Sulphates and chlorides have a 
disturbing infiuonee, but this can be counteracted by the presence of 
an excess of alkaline carbonate; thiocyanates and the other 
stituents of prussiate ‘‘metal’* are without influence. M. J. S. 
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Estimation of Sugar in Blood. By J. Seeuln (GJiem, Cmtr , 
1890, ii, 478 — 479; from Cmitr. FhysioJ ^ 4, 217 — 222).— The author 
has found that if, in the estimation of sugar in blood, the coaguluin, 
caused by the addition of iron acetate, be not thoroughly and repeatedly 
pressed and Trashed, considerable quantities of sugar inay be i*etained 
by it, although he has not found the error to be neai'ly so great as 
stated by Schenk and by Bohmann. In his first experiments, 5 — 8 per 
cent, was retained, and he considers that the sugar may be entirely 
•washed from the coagulum independently of any choice of pre- 
cipitating agent. J. W. L. 

Ezamiaation of Oils^ Fats, and Allied Substances. By T. T. 
P. B. Warrejt (Ohem. News^ 62, 125; 179 — 180). — The sulphur 
chloride test recommended in various communications by the author 
indicates the character but not the probable quantity of the oils in a 
mixture ; it is, therefore, now suggested to ascertain the latter factor 
by taking the iodine absorptions, with HubPs reagent, of the indi- 
vidual constituent oils as well as of the mixture, and from the data 
obtained to determine the proportions present, for which purpose 
methods of calculating are described. D. A. L. 

Estimation of Formic Acid in presence of Acetic and 
Butyric Acids. By A. Scala. (QazseUa, 20, 393— 896).— Tho liquid 
containing the formate is weighed out into a deep beaker, an excess 
of a saturated solution of corrosive sublimate added, the whole 
covered with a clock glass and heated for two hours on tho waters 
bath. The precipitated calomel is collected on a weighed filter, 
washed with warm water, dried at 100°, and weighed. When tho 
acid is present in the free state, it is neutralised before proceeding as 
above. This method gives trustworthy results, and is very sensitive, 
formic acid precipitating more than 10 times its weight of calomel. 

a. B. A. A. 

Modification of JajQT^’s Indican Test. By F. OBSRMKYDit (OJiem. 

1890, ii, 273 — 274; from Omtr, Fhysiol,^ 4, 155), — Tho author 
precipitates the urine with plumbic acetate, avoiding too largo an 
excess, filters through a dry filter, agitates the filtrate with an equal 
volume of fuming hydrochloric acid, in which 2 to 4 parts of ferric 
chloride are dissolved in 1000 parts, and ex ti acts finally with ehloio- 
form. The indigo produced by the oxidation of the indican may then 
be determined colorimetrically in the chloroform solution. Feme 
chloride has the great advantage over others, as an oxidising agent of 
indican, that it does not afiect the indigo produced. J. W. L. 
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Gircnlar Polarisation of certa'n Tartrate Solutions. By J. 
H. LoNa (Avier, J. Sci, [3], 40, 275 — 283; compare Abatr., 1890, 
3l3). — The specific rotation of potassium antimony tai trate is coo- 
sidei'ably reduced by the admixture of carbonates, borates, phosphates, 
or acetates in amounts insuftic eiit to produce immediate precipitation. 
Investigation of this behaviour leads to the couolusicn that on mix- 
ing solutions of alkaline phosphates, acetates, carbonates, or borates 
with the tartrate in the cold, there is probably first formed a tem- 
porarily stable antimony salt, with a corresponding amount of alkaline 
tartrate, ^’he observed rotation is due to this plus that of the 
unchanged, potassium antimony tartrate. 

The specific rotation of potasbinm ammonium tartrate is but 
slightly affected by the presence of ammonium or potassium salts, 
but is considerably diminished by the addition of a sodium salt. 
This behaviour may also be explained on the general hypothesis of 
replacement in the tartrate molecule by excess ot inactive salts. 

H. C. 

Phosphorescence of Lithium Compounds in Vacua, and 
Spectra of Coated Terminals. By B. B. Brooks ((7/#m. News, 62, 
239). — Vmions lithium salts and minerals exhibited the following 
phosphorescence phenomena and continuous spectm showing a con- 
centi*atiou of light in certain parts, when examined by Crookes' 
method in the negative discharge in a vacuum ; — Sulphate, a bright 
lilac-blue ; phosphate, bright, light Cambridge blue, when fused with 
sodium cai'bonate the colour bec*anie bright emerald-green, and, unlike 
the other cases, the glow was prolonged for a second or two after the 
circuit was broken; chloride, moderately brilliant, pale lavonder- 
bluo; fluoride, moderately bnlliant, very light flesh-colour; silico- 
fluoride, deep blue with darker spots, not so bnlliant as the sulphate; 
Hpodumcno, golden-yellow; lopidolite, very brillhuit, deep-red, with 
liaoeH of blue; petalito, very brilliant, rich yellow; amblygonito, 
trace of white glow ; the iiiti*ate, carbonale, hydroxide, and mbellite 
and iudicollito did not phosphoresce ; but the nitrate, fused in a glass 
tube, pi*oduced an opaque, eiiamel-like appearance at surfaces of con- 
tact, by which the inherent yellowish x^hosphorescouce of the German 
glass became yellower. 

By coating with, or simply placing on, aluminium or platinum 
negative tei*minals, lithium, thallium, sodium, calcium, or barium 
salts, and submitting them to a discharge in a vacuum of modei*aie 
tenuity, the flame spectra of the respective metals were obtained; 
other metals gave very faint spectra, or even none, with the 1-inch- 
spark coil employed. Those spectra disappear in high vacua. . 

D A. L. 

Crystalline Liquids. By O. Lbhmakn (Ann, Phys, Ohem., 41, 
525 — 537). — ^The author bas^drawn attention to the fact that certain 

VOL. LX. ' 8 
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liquids exist whicli beliave optically as if they had a crystalline struc- 
ture (Abstr., 1890, 106). These liquids are chemically homogeneous, 
and the anisotropy is not produced by exteinal force. He now asks 
tb.e question whether isotropic liquids are non-cr^^stalline, or whetluji* 
they belong to the regular system, and concludes that in view of the 
very general miscibility of liquids they are non-crystalline, for other- 
wise they would only have the power of mixing with isomorpbous 
substances. This conclusion he snpports by experiments on the 
miscibility of crystalline liquids with each other and with solid 
ciystals. Liquid crystals, when heated between cover glasses slightly 
above the point where they pass into ordinary liquids, retain on 
cooling the original direction of their optical axes, owing probably to 
condensation and consequent higher “ melting ’* point of a layer on 
the surface of the glass. Isomorpbous liqnid crystals exhibit the 
phenomena of diffusion, and thus the capability of solids to foimi 
mixed crystals appears to correspond exactly wnth the process <»f 
mixing or difFusion in liquids (compare van’t Hoff, Abstr., 1890, 
104t). J. W. 

Passive State of Iron and Steel. By T. Andrews (Proc. 
Boy, iSoc., 48, 116 — 12d). — Steel magnetised by hand or by a coil 
exhibits a small E.M.F., almost always p isitive with inspect to 
non-magnetised steel, when both are immersed in nitiio acid of sp. gr. 
1*42 at the ordinary temperature. As the temperature is misod, the 
E.M.F. varies somewhat, but remains small, not exceeding 0‘03 volt. 
At about 90*', however, the magnetised steel is attacked violently by 
the acid, and the E.M.F. rises suddenly to as much as 0 3 volt. 

J. W. 

Effect of Pressure on the Electrical Conductivity of Liquids. 
By 0. Barus (Ayner. J. Sd. [3], 49, 219—222). — For commercial 
mercury subjected to pressures between 1 0 and 400 ntmos, ihother- 
mally, — ^R/K. = 30 X 10*”®5P, where ^R/Ris the decrement of tho 
specific electrical resistance R, corresponding with the pressuro incre- 
ment SP. If V is the volnme, then from the results of Clrasni and 
others, — fr/*' = 3 x 10”®f5P, and hence ^R/R= lOr'r/r. If d be the 
symbol of temperature, the following approximate rosnlts apply, 
i^opiestically, at ordinaiytemperaturesand pressures: = 800 X 

10~»c(9, and evjo == 180 x 10-«^^. Hence BW/IV = 4'4 Br/o, where 
R' refers to electrical resistance considered in its thermal ivlatious. 
For a conce*itrated solution of zinc sulphate subjected to pressures 
from 10 to 400 atmos., similar expresbions apply with somewhat loss 
accuracy. 

Expressing the results graphically, the pressures in atmosphciTR or 
volume decrements per unit of x'olume are found to bo linear 
f unctious of the corresponding decrements or increments of olootrical 
resistance per unit of resistance. The curves for thermal change of 
wsisiatice BH'jK coordinated with volume aecremeiit are also recti- 
linear. In order to bring the compression loci into coincidence \/ith 
the thermal loci, the former must be rotated in each case around tlu» 
origin in a dii-ection contrary to the hands of a watch. The angle of 
.rotation is considerably greater for zinc sulplxate solution than it is 
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for mercurj. From tliis, follows the remax'kable result that, both 
in the case of the metal and of the electrolyte, the effect of isothermal 
compression is a decrement of resistance nearly proportional to pres- 
sure, and by deduction, that tl^e immediate electrical effect of rise of 
temperature, 8B//R' — dR/R, is a decrement of specific resistance, both 
in the case of the metal and of the electrolyte. This points out au 
inherent similarity between the metallic and the electrolytic conduc- 
tion in this instance. H. C. 

Electrical Conductivity of Boric Acid Solutions in Presence 
of Dulcitol. By G*. Magnakini {Gazzetta^ 20, 441 — 448). — The 
author has applied his new me^hod of studying the constitution of 
solutions (see Ab^tr., 1890, 1357) to the investigation of the mole- 
cular composition of the compounds existing in solutions of boric 
acid and dnlcitol. The variations of the molecular conductivity of 
boric acid solutions in presence of dnlcitol are pi^ecisely of the same 
character as those which occur in presence of mannitol, with this dif- 
ference, however, tliat from the observed values of the conductivity in 
the case of dulcitol, no simple rehiiion for the m'>lecular composition 
of the electrolytic compound or compounds can be calculated. This 
renders it probable th.it several compounds of boric acid and dnlcitol 
exist together in the solution. S. B. A. A. 

Determination of Boiling and Freezing Points by means of 
the Platinum Thermometer. By B. H. Griffiths (Free. Boy, Soc,, 
48, 220 — 225). — Eight thermometers, varying somewhat in con- 
struction, were comp<u*ed. The best form was found to be the follow- 
ing : — A coil of tine platinum wire is wound on a roll of asbestos 
paper, and slipped into a thin tube of hard glass. Thick platinum 
wires run fnim this coil to tlie top of the instrument, and the 
unimmersed portion of the stem is surrounded by the outer tube of a 
condenser, throngli which tap- water is kepi flowing. The diameter 
is less than 3/16ths of an inch, and the length about 18 inches. The 
instruments were giwluated at the boiling points of water, naphtha- 
lene, benzophenono, and sulphur, and the freezing point of water. 
From the determinations of the boiling points of various substances, 
it was found that although the emwos for the different thermomoteis 
vary considerably in form, intermediate toniporatures deduced from 
them are in practical agreement (less than O'l*) up to 600®. 

J. W, 

Heat of Combustion of Organic Compounds. By F. Stoh- 
MANN(^^e^^. phyaikal. Ohm.^ 6, 334 — 367). — In this paper are collected 
and systematically an*anged the heitts of combustion of over 
400 organic compounds. The tables include all the determinat ons 
made from 1862 until August, 1890, with the exception of the experi- 
ments of Frankland, Ramsay, von Rechenberg, and Danileffski- 
!Many hitherto unpublished detciminations by the author and his 
pupils are also included. In the various columns are given the heat 
of combustion per grnrn in small calories ; the heat of combustion 
per gram-molecu'ar \\ eight in great calories (both at constant pressure 
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and constant volume) ; tlie heat of formation in great calories ; tho 
observer ; and the reference to the original source. In calculating 
the heats of formation, tho author assumes the following heats o£ 
combustion: — C, 94 Cal.; Hj, 69 Gal.; and S, 69*3 Cal. J. W. 

Belations of the Heats of Combustion of Solid Bibasic 
Acids to those of the Gaseous Hydrocarbons. Bv F. Stohmann 
(J. pr. Chem. [2]. 42, 248 — 259; compare Abstr., 1889, 1096, and 
Ahstr., 1890, 100) —-If A is the heat of combustion of finy bibaaic 
acid, and B that of the gaseous hydrocaibon from which it is derived, 
then the ratio A/B is practically a constant. A mean value for this 
constant obtained from the determinations of tho heats of combustion 
of 22 different acids is 0*97692. Hence, if the heat or combustion 
of a molecule of a gaseous hydiucarbon is taken as unity, that of th(‘ 
corresponding hiba‘<io achl will be 0*97692, or the heat of combustion 
of tbe hydrocarlum is obtained by dividing that of tho acid by 
0*97692. A comparison between numbers thus calculated and those 
observed shows a veiy satisfactory agreement. 

The difference B — A is equal to the sum of two numbers x and ?/, 
tbe first of which is tbe loss of heat in the passage of the hydro- 
carbon from the gaseous to the solid condition, and the second tlxj 
heat evolved in the conversion of the solid hydiucaibon into the 
corresponding acid. In some cases x is already known, and for others 
it may be calcnlated without seiious error on the assumption that tho 
heats of fusion and vaporisation of unit weight of all hydrocai'bons 
are the same. The value of as being known, y the heat of formation 
of the acid from the hydrocarbon is then easily calculated. 

The following table gives values of y for different acids calculated 
by the above method : — 



H 

E. 


y- 

K. 

MaloBic acid 

Methjlmalonic acid. . . . 
Ethylxnalonic acid. ... 
Bimethylnialonic acid. • 

Succinic acid 

Methjlsucc^c acid . . . 

Ethjisuceinic acid 

Glutaric aedd 

Pimelic arid . 

Adipic arid. 

Malcte acid 

2*5 

1*7 

5*5 

8-1 

9-7 

8-2 

7- 4 
6*2 

8- 1 
10-7 

3 3 

o-moo 

0-08700 
0-12700 
0-07700 
0-00605 
0-008G0 
0-008(50 
0 00475 

0- 0U857 
0 00871 

1- 17000 

Fumaricaeid 

Phthalic acid 

Isoplithalit* acid 

Salu-jlic arid 

Metahydrox^i benzoic 

acid 

Parab^ drozjbenzoic 

acid 

a-Naphthoi(‘ arid 

jJ-Naphtlioic acid 

9*5 

6*7 

8*6 

2*8 

8*3 

6*4 

1 0 
4-2 

0-09300 

0-12100 

0-02870 

0-10200 

0-00807 

0-00286 

0-02040 

0-00(578 


In tl» s^nd column of the table, are given the values of Ostwald’s 
affinity coefficients, between vvhieh and the heats of formation there 
IS ^ evnlenb relation, for acids of similar constitution the affinity 
coefficient smaller the greater the heat of formation. Methyl- 
malomo ^d oceupieB w exceptional position in the malonio acid 
■“““ analogy with the ether acids of thU series, the heat of 
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formation should be between 2’5 Cal. and 5 5 Cal., and the affinity 
coefficient between 0‘171 and 0*127. Instead of this, the nambeiN 
are 1*7 Cal. and 0*087. H. 0. 

Compressibility of Mixtures of Air and Carbonic Aiihydride. 
By U. La.l\ {Gompt. Ill, 819 — 82 1). — The author has mvesti- 
jrated the compressibility ot mixtures of air and carbouic anhydride 
coutainins^ 11 to 5i)*y2 ])er cent, of the latter, at pressures extendinsj 
to 1613*96 cm. of mercury. When the proportion of carbonic 
anhydride dues not exceed 22 per cent., the compressibility lies 
between that of air and carbonic anhydride, and is, at first, nearer to 
that of air, but ajiproaches more closely to that of carbonic anhydride 
as the pressure increases. The greater the proportion of carbonic* 
anhydride, the lower the pr<^ssnre at which the compressibility becomes 
equal to that of carbonic anhydidde alone. As the proportion of 
this gas increases, the compressibility becomes greater than it wouhl 
be if no air were present, bnt beyond a certain point it decreases 
and tends to revert to the compressibility of pure carbonic anhydride. 

C. H. B. 

Experiments on Vapour Density. By E. P. Pcrman (Free. 
Jioi/. Soc., 43, 45 — 59). — Tins investigation was undertaken mainly 
to ascertain if bromine dissociates at low pressures and modemto 
temperatures. The apparatus employed is figured in the accom- 
panying cut. A is a glass globe of known capacity (about f litre) 
blown inside a larger globe, B, The liquid which pi*oduces the 



vapour-jacket is boiled in (7, and condensed in D, which may be 
specially cooled if nocessary. JF is a tube containing a liquid to 
absorb the binmine vapour, a few drops being also int^ducad into 
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the bulb-tube £?, M is an air reservoir, and 0 a pressure gauge, the 
tube P being attached to a water-pump. 

A is first exhausted, and then there is iutrodnced into it a little 
liquid bromine, air being excluded. The tube above JE is fused on to 
F, the liquid in 0 boiled, and the bromine allowed gradually to blow 
out over the potash solution in P. The tube above the globe must 
be heated gently with a Bunsen fiame. The apparatus is now 
exhausted as far as possible, the stopcock E turned ofE, the tube 
above cracked and removed, more bromine admitted as at first, the 
tube fused together again, and the bnimine driven out as before until 
the vapour in A has the atmospheric pressure at the temperature of 
the boiling liquid in 0. The absorption- tube F is then filled with 
strong solution of potassium iodide, and the whole apparatus connected 
up as in the tigure. M is exhausted to the requisite degree, and the 
pump cut off by the screw-clip B. Bromine vapour is allowed to 
escape from A by cautious manipulation of the stopcock E until 
equilibrium is attained. The pressure is then read off, the stopcock 
L closed, and the contents of the absorption-tube washed into a 
stoppered bottle to be afterwards titrated with thiosulphate. The 
experiment is then repeated at lower pressures until the series is 
complete. 

By adding together the residual quantity of bromine and the 
quantities removed, the weight of bromine in the globe at each 
pressure is found, and as the volume occupied is already known, all 
data required are available. 

It was found that at temperatures ranging from 15® to 280®, and at 
pressures from 16 mm. to 760 mm., bromine vapour exhibited tlie 
normal density without any indication of dissociation. 

Iodine, when vaporised in a similar apparatus, did not yield constant 
results, so experiments with it Wei's conducted by means of au 
apparatus for determining the speed of sound in the vapour. 
Finely-divided precipitated silica was used to ascerbiin the wave- 
length. The density of the saturated vapour at 132 was found to 
be normal. The author finds (in contmdiction to J, J. Thomson, 
Abstr., 1887, 1013) that the passage of electric sparks through the 
vapour does not alter its density. 

A few experiments were made with the vapour of sulphuric 
anhydride. The author considers that his results prove the formula 
of &is substance to be SO 3 and not SaOe. • 

The vapour density of aqueous hydi'oohloric acid shows that the 
acid and water do not combine at the temperature employed (182**), 

J. W. 

Variation of the Density with the Concentration of Weak 
Aqueous Solutions of Certain Salts. By J. G. MacGregor (Ohem. 
N 5 TO, 62, 223 — 224, 232 — 234). — The densities of the various solutions 
were, in these experiments, determined in a specific gravity bottle at 
20 ®, and, as a rule, at least two solutions of different strengths of 
each salt were prepared from weighed quantities of the recrystallised 
pure crystalline salt of commerce and weighed quantities of water 
the intermediate solutions being obtained by dilution. With ferrous 
sulphate, however, all solutions were made directly from the salt and 
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water; in this case, also, air was eliminated from the water as far 
as possible by boiling. 

In all the salts tested, in concentrations varying from 1 per cent, 
to about 5 per cent, of anhydrous salt, the excess of density of a 
solution over that ot water at the same temperature is directly pro- 
portional to the percentage of salt in the solution, and may be 
represented symbolically by the equation 

Dt = di + 

in which I>t and dt are the densities at the same temperature ^ of a 
solution and of water re.‘>pectively, p the percentage of anhydrous 
salt ill the solution, and h a constant i or all sufficiently dilute solutions 
of any one salt. Data are famished showing the close agreement 
between the numbers calculated from the formula and those obtained 
from actual observations. In the following table, the value of h is 
given, and the maximum observed concentration up to which it holds 
good for each salt. 


Salt. 

t. 

Je. 

Maximum eoncen- 
trutiou per cent. 

Observer. 

ZnS 04 

20 • 0 “ 

0*030i9l8 

3 0 

MacGregor. 

jMgS 04 

20 0 

0 010H324> 

2 0 


MrSO^ 

23-0 

0 00S'817« 

between 2 0 and 2 *5 

Sohiffi 

EeSO* 

20*0 

0 <X)094S6 

above 2 *6 

MacGregor. 

Cld!S 04 

18 0 

0 0097329 

about 3 *0 

Grotiian. 

CUSO4 

18 0 

0 0098427 

below 2 0 

Gerlaoh. 

AIsCSOJ, 

12*5 

0*0092083 

2*5 

Ilabsenfratz. 

AlK(SOi)j 

20*0 

0*0093187 

r at least 1 *7 1 
\ possibly 2 *5 J 

MacGregor. 

K3SO4 

35*0 

0*0081600 

2*5 

Gerloch. 

KaS 04 

12*5 

0 0085950 

2*5 

Hasse-ifratz. 

N #,^04 

15 *0 

0*0091875 

4*0 

Ostwalu 

ITaj^O, 

15*0 

0*0091267 

4 0 

Gcrlatdi 

KHO 

18 0 

0 0093717 

over 5 *0 

Thomsen. 

Nano 

18*0 

0*0143630 

about 2 *0 

Thomsen. 


The formula seldom applies to concentrations below 1 per cent., 
exceptions being magnesium, copper, and potassium aluminium 
sulphates. D. A. L. 


Dissociatiox]. Hypothesis of Arrhenius. By J. Tmube (Bar., 
23, 8519 — 8630). — The author raises a number of objections to the 
hypothesis of An*benius of the dispociation of electrolytes in dilute 
aqueous solution (Abstr., 1888, 896). The hypothesis contradicts 
our ordinary conceptions of chemical affinity, since even the most 
stable compounds are assumed to dissociate when dissolved in water. 
All explanations of reactions in solution based on the assumption of 
a so-called nascent condition become impossible under the new hypo- 
thesis. To explain the fact that the ions which are assumed to exist 
in the free state in aqueous solutions oannot be separated from one 
another by diffusion, the furthex assTimpti )q is made thaD the ions are 
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endowed with chargefs of opposite sign, and are, in consequence, so 
dependent one on another that thev cannot be separated witliont the 
application of energy from the ontside. This is, however, to assnnn* 
a diss jc'ation where none really occnrs. According to the liypothesis, 
the colour of any particular ion in S'dntion should always be fhe 
same, whereas an atom of iron in the thiocyanate is re»f, in Prnssian 
b ne is bine, in ferrons sulphate is greeu, and in ferric chloride is 
yellow. The addit.ve properties of dilute solution'^, which AirhoniuK 
regards as of so nmeh importance in support of the hypothesis, are 
I'sit'iev to be looked on as a weak point. For wei e the hypothesis corre<;t, 
tdl the propel ties of dilute solutions would be of an additive natui*e, 
and this is by no means the case. The freezing point rednetion of a 
mixed solntion is either equal to or less than the sum of those of its 
eonstitnonts, a^coiNling as there is no action between the salts or the 
format! )n of a double salt. On the dissociation hypothesis, the 
former only woul I be the case. The hypothesis also contra licts in 
eveiy way the hydrate theoiy, ignoi-ing the fact that from the 
properties of solutions the existence of hydrates has been pradicted 
which have subsequently been obtained in the free state. We should 
be compelled to assume that even in solutions of 10 per cent, to 
15 per cent, concentration, salts exist in a dissociated condition, and 
if we accept the Arrhenius reasoning, that in a 65 per cent, solution 
of silver nitrat » this salt is completely dissociated 

Ostwald (Abstr., 18S8, 102o, 1142) applies the laws of gaseous 
dissociation to electrolytes, but the formula he obtains, 
w^/(l — m)r = 0, which should be applicable to all binary elects- 
lytes, only holds for organic acids of low conductivity. Although, 
tlierefoi-e, the formula holds for some hundreds of acids, there are an 
equally large number of compounds to which it is absolutely in- 
applicable. The application of the gaseous 1 iws by Arrhenius to 
electrolytes leads to the conclusion that the dissociation is attended 
in sora ‘ cases with a development of heat, a result which cannot be 
reconciled w.th the idea that energy !■> required to separate the ions 
from one another. The phenomena of electi-olytio conduction arc 
opposed to the dissociation hypothesis. For since mnny hnlilfcM'cnt 
organic compounds have a moleculir con Inctivity, which like that of 
the acids decreases with the concentration, it would be necessary to 
^sume f >r these also an electrolytic dissociation, which, however, is 
impossible. In the same way, all the abnormal results for the osmot»ie 
pressure, and lowering of the freezing point of organic compounds, 
would have to be taken as indicating that these also undergo eleoti*o- 
lytic di^soi iation. 

Objections are raised to AiThenins’ method of calculating the 
value of ♦ from the conductivity (he. ciL). The values of a are 
calculated for solutions containing 1 gram of the dissolved substance 
in a litre of water. The freezing point determinations, on the other 
hand, apply to normal or half-normal solutions. The error, therefore, 
in the latter series of numbers must be at lea^^t 20 per cent. The 
value a s 0 is assumed for non-electrolytes, but the author cannot 
see any rea^^on why the law of Kohlrausch X=: u + v shouM bo 
a|yplied at all to non-electroiytes. H. 0, 
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Surface Tension of the Halogens. By A. A. Thuhrtswitboh 
(Zeit, phyaihd. Chem,, 6, 360 — 361). — The author, in this prelimmary 
comnmnicati')!!, sfives the results he obtained from measurement of the 
capillary elevation of bromine and liquid chloiine. He finds for 
binmine 7 = 4’11, and for chlorine 7 = 2*72. J. W. 

InfiLuence of Mass on Chemical Processes. By F. Hhhbmakn 
(J. pr. Glism. [2J, 42, 134—142). — The author gives some further 
instances in support of the view that he put forward in a former 
paper (Abstr., ISl'O, 484), that not only the laws of chemical affinity, 
but also the atomic or molecular weight of the replacing atom or 
I'adicle dominates or directs the position which it takes up in any 
compound. The above assiimplioi serves to explain the fact that 
many compounds, such as henzihdioxime, are capable of existing in 
stereochemically different forms, whereas other compounds of ana- 
logous constitution, such as diacelyloxime, exist only in one form. 

H. C. 

AflSinity Constants cf Organic Acids, &c. By R. Bader {ZeH. 
jjJiysikah Ghent. , 6, 281* —318). — The author, in this paper, commniiicates 
his deteiminations of the dissociation constants of some 60 organic 
substances of acid character. The chief compounds investigated are 
the hydroxy benzenes, their derivatives, and certain cyanamide com- 
pounds. 

The mono- and poly hydroxy benzenes are extremely feeble acids, 
so much so that it is impossible to obtain a constant for them at all. 
When alkyl ladicles, however, are introduced into the benzene 
nucleus, the acid properties inei^ease markedly, the cresols, for ex- 
ample. giving definite though still very small constants. The intro- 
duction of a chlorine atom exerts no great influence on the phenols ; 
the nitro-gioup, on the other hand, is extremely active, iiitroplienol 
and the dinitrophenols being moderately sti-omr acids. The position 
of the substituent groups with regard to the hydroxyl here plays a 
great part in determining the strength of the compound. Tri- 
nitrophenol (picric acid) is quite comi)ai*able to the mineral acids. 
Nitrodih^ droxy-derivatives ai*o sti*ougor than the corresponding nitio- 
inonohydroxy-compouiuls, but are still dissociated only as monobasic 
acids, 

Cyanamide in aqueous solution f-carcely conducts electricity at all, 
is thus feebly dissociated, and shows no (ILtiuefc atdd propei*ties. Its 
derivatives of flic type CN'HHR', where iV is a univalent acid radicle, 
are, however, in many cast*s strong acids, being nsually mmsh more 
powerful than the corresponding cai'box3’lic acids themselves. Thus, 
whilst acetic acid has the constant K = O'OulS, acetyloyanamide, 
CK*NrH(02Hs0), has K = 0'015. When the substituting radicle is 
that of a sul phonic acid, the resulting substance, though acid, is by no 
means so powerful as the coiTesponding compound derived from a 
carboxylic acid: for example, we have for 0N''NH(0«Ha'C0), K = 
0*186; but for CN'NHfCftHs’SOa), K = 0*0013. The replarceability 
of the hydrogen atom of the imido-group is evidently conditioned by 
the simultaneous presence of the cyanogen group and an acid radicle 
in the molecule. An acid ralicle alone is insufficient to impai*t 
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strongly acid px operties to tlie group NH , 


, CH.OO 
succmtnxde, 


>NH, 


for instance being practically a non-conductoi of electiicitj in 
ac[neoTis solution 

Othei acids investigated ■were ^-naphthoic acid and its reduction 
products, ey tbiopbenic acid (stionger than benzoic acid) , tetiahydio- 
a-thiophcnic acid, plienjlglyoxjlic acid (^e^y poweifulj and its 
ketoxizne, isocmnamic acid (much stronger than ordinary cinnamic 
acid), dimethj Iglutaiic acid, and a- and 7 tmxillic acids 


Coefficient of Mineral Condensation in Chemistry. By T 
S Him {Amei (hem 12, 565 — 585) — Solid 01 liquid mintial 
species fincludmsr iLuder the designation of mmeials all distinct foinis 
ot unoiganised mattei) aie formed by intnn&ic condensition or pol)- 
meiisation from simpler chemical species, often themselves gaseou-* 
Theie is at pieseut no method of fixing the amount, 01 , m othei woids, 
of determining the coefficient, of the condensation, often veiy con- 
siderable, which lesnlts 111 the production ot such minei il species 
The anchor proposes however, to do this by assuming that tor all 
species, whethei gaseous, liquid, or solid, the molecuKi weight vaiies 
as the density, takinsr that of hjdiogen under normal conditions as 
the unit Dealing 'w ith solids and liquids, the d^^nsity of which is 
lefeixed to water as unity, it will be nece'-saiy to multiply this 
density bv about 21400, the number expressing the density ot liquid 
water with lespect to hydrogen, in older to obtain the moleculai 
weight of a substance in the solid or liquid state Dividing the 
numbei so obtained by the ordinaiily accepted molecular weight, 
deduced chemically or &om the gaseous density, we get the coefficient 
of mineral condensation Thus for quartz, SiOg = 60, the density ot 
which IS 2 65 the coefficient of mineial condensation will be 2 b5 X 
2140(^60 = 945 approximately, and foi other substances it maybe 
calculated in like manner 

The coefficient of mineral condensation expi esses the degree of 
polymerisation neres‘«aiy in the conveision of the simple gaseous 
chemical specie** into the liquid or solid mineral species The anthoi 
quotes a numbei of facts in favour of the \iew that solid nioiccuUs 
are built up by condensation from the gaseous molecules, and that 
the above reasonmg is theiefoie perfectly iiistifiablt All the facts 
that have up to the present been ascei tamed with regard to the 
molecules of solid substances point to then being of great complexity, 
as would be the case if the views above explained are coriect 

H 0 

Reactions at High Temperatures and Pressures. By W 
Hfmpel (JBer , 23, :i388 — 3392) — The author desciibes an apparatus 
consisting of a steel cylinder A, containing a porcelain tube G iii 
which the substance undei examination is placed Dow ri the middle ot 
the tube, a thin rod of carbon F pa'^ses and tits into a carbon block E , 
it may be heated by the electric current, passed by means of the coppti 
wires D and K, the head B of the steel cylinder sciows on au- 
tight, and provision is made foi pumping in gas through the lalvc CJ, 
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until the desired pressure is obtained. Expei'iments with this ap- 
paratus show that the quantity of cyanides obtained from carbon, 



nitrogen, and alkaline oxides increases as the pressui'e becomes greater, 
potassium cyanide being much more readily formed than barium 
cyanide. The pi*odnction of boron nitride from boric anhydride, 
carbon, and nitrogen follows the same rule. J. £. T. 

Apparatus for Fractional Distillation in a Vacuum. By 
H. BoiiULZ (Bar., 23, 3568 — 3570). — The apparatus described in tbis 
paper resembles in many respects that recently described by H. 
Wislicenns (this vol., p. 146), but differs from it, inasmuch as the 
bell-jar covering the vessels for the colleotiou of the distillate is the 
part which is made to rotate. It is very simple in construction, and 
can i^eadily be made of any size, and is, therefore, snitablefor technical 
purposes. H. G. 0- 

Error in the Principle of the Ordinary Exsiccator. By VT. 
Hbmpbl (Ber., 23, 3566 — ^3568). — ^In the ordinary exsiccators, the 
material used for absorbing the moisture is always placed at the 
lK>ttom, the result of which is that diffusion of dry air takes place 
very slowly, owing to the fact that dry air is heavier than moist air 

^1. Tc XI... ..X....J...1 K.. ..I XI.- 
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Knbstanee wliicTi is to be dried, a much more rapid evaporation will 
take place, thi drie 1 air falling to the bottom, and tlins causing rapid 
cniTents within the apj.a‘*atns. To determine the difference in the 
<lesiccatiKg action, two dishes, each containing 10 c.c. of water, were 
placed in two similar exsiccators, the one being above and the other 
below the dish containing the sulphuric acid. In the first case, the 
wat'r took nine days to evaporate, and in the second only three 
days. 

The author recommends the employment of an ordinary hell-jar 
exsiccator, in which the dish of drying material is fixed us high as 
])OS.sible on an iron tripod, and the substance to be dried placed 
underneath. If snlphuiie acid is employed, it is advisable to place in 
the liquid large pieces of glass, porcelain, or pumice stone. The 
1 ist named substance mnst previously be boiled with sulphuric acid 1 o 
i*emove the chlorides it couuiins. 

The drying action may be further increased by cooling the highest 
poi-tion of the bell- jar with a freezing mixture, which causes the 
formation of stronger currents inside the exsiccator Notwithstanding 
the presence of the sulphuric acid, the moisture separates out at tlio 
coolest places in the form of snow. H. G. 0. 

Absorption Plates of Wood Wool. By W. Camehbe (Zeif, 
anal. Ghem.^ 18110, 576) — This material is a very advantageous sub- 
stitute for the porous clay and plaster of Paris plates hitherto used 
for drying precipitates, &c. A coating of cellulose gives a smoother 
Burface. M. J. 8 . 


Inorganic Chemistry. 


Molecialar Weights of Sulphur, Phosphorus, ani Iodine in 
Solution. By J. Hertz (Zeit fhynhxl. Ghent. y 6, :158 — 369). — Phos- 
phorus dissolved in benzene gives a depression of the freezing point 
corresponding with the formula P 4 . The numbers obtained with 
sulphur dissolved in naphthalene point to the exi 8 ^ence of molecules 
Sg, in accordance with the results obtained by Beckmann, who em- 
ploy^ carbon bisulphide as solvent (Abstr., 1890, 447). The i*od 
solution of iodine in naphthalene yields numbers corresponding with 
the molecule la. J. W. 

Action of Metals on Sulphuric Acid. By A. Ditte (Ann. Ohim. 
Phys. [ 6 ], 19, 68 — 92). — ^The author has investigated the action of a 
number of metals on sulphuric acid of different degrees of concentra- 
tion and at various temperatuj’es ; the following general conclusions 
may be drawn from the results of the experiments : — 

The metals attacked by sulpburio acid can be classed in two 
groups. 

The one contains those metals which are acted on only when the 
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acid is concentrated and hot ; the reaction is very regular in all cases, 
and sulphuTOos anhydride alone is evolved, no secondary reactions 
taking place. To this class belong silver, mercury, copper, lead, and 
bismuth. 

The second gronp embraces those metals which are acted on more 
or less readily by sulphuric acid of all degrees of con(ent»ation. The 
most constant product of the reaction is hydrogen, this gas being 
always evolved in the cold, and almost always at a high temperd-ture 
also ; when the temperature is not vei*y high, hydrogen is the sole 
gaseous product, whatever the degree of concentration of the sulphuric 
acid employed. Sulphuious anhydride is only produced when the 
acid is hot and concentrated ; the temperature at which the evolution 
of sulphurous anhydride commences varies with the metal employed, 
and, generally speaking, its quantity increases in propoition to the 
ris-e of temperature, the quantity of hydmgen decit'asing to a pro- 
lioiiionate extent, and sometiines, when the temperature is veiy high, 
disappearing altogether. When the concentration of the snlphunc 
acid deci*eases, the formation of sulphurous anhydride also decreases, 
so that, even at a high temperature, it is not obtained free from 
hydrogen ; when a certain degree of dilation of the acid is reached, 
salphurous anhydride ceases to be formed. Between cei*tain limits 
of temperature and concentmtion, which vary with the nature of the 
metal employed, the action of sulphuric acid gives rise to a mixture 
of hydrogen and sulphurous anhydi'ide, so that by choosing a suitable 
temperatui*e and an acid of suitable strength, a mixture of the two 
gases, in any required proportion, could be obtained. 

This is true iu the case of metal®, like magnesium, which only 
yield hydrogen when treated with sulphurous acid, as the reducing 
action of the hydrogen on the sulphurous acid under the conditions of 
the expeiiment may be neglected. When, however, the metal em- 
ployed deooraposes sulphurous add, yielding a sulphide, secondary 
i*eactions set iu, and hydrogen sulphide is formed; in such cases, 
larger or smaller quantities of this gas are formed accoiding as the 
action of the metal on the sulphui*ons acid is rapid or slow, and 
accoi'ding as the sulphide produced is leadily or slowly acted on by 
the sulphuric acid. The hydi*ogen sulphide thus produced decom- 
poses, and is itself decomposed by, some of the sulphurous acid, and 
It also i*educes the sulpliuric acid causing a deposition of sulphur, 
which, in its turn, acts on the sulphuric acid. When, however, the 
metal is treated with sulphuric aii<i under such conditions that 
hulphurous acid is not produced, the formation of hydrogen sulphide 
and other secondary imctions cease, and pure hydrogen is evolved. 
To the second of these two groups belong magnesium, manganese, 
nickel, cobalt, iron, zinc, cadmium, aluminium, tin, tiiallium, and 
probably also the alkali metals. In the esse of the last named, it 
v% as only possible to study the behaviour with sulphuric acid in the 
cold, and under these conditions hydrogen is evolved, but, considering 
the close relationship between the alkaline metals and thallium, it is 
very pi^obable that, like the latter, they would yield sulphurous 
anhydride on treatment with sulphuric acid at a high tempemure. 

V. S. KL 
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Selenites. By Boutzoureaxo {Ann, Ohim. Fhys, [ 6 ]. 18 , 281 )-- 
351 ). — The author lias prepared the following selenites: — 

Selenites op Bivalent Metals. — Basin selenites: — 2 CuO,SeOj, 
clinorhombic. Xortnal selenites : — ^Mg 0 ,Se 02 + 6 HjO, cubic. 
MgO,SeOs + 2H3O, clinorhombic. ZnO.SeOi, orthorhombic. 

Cd0,Se02, orthorhombic. 3 (Cu 0 ,Se 02 ) + H2O, clinorhombic. 
3(CoO,Se02) 4- H2O, clinorhombic. 2(Ni0,Se02) + H2O, ortho- 
rhombic. Acid selenites : — Msr0,2Se03, rhombohcdric. ZnO, 2 SeOo H- 
3H2O, clinorhombic. 2Cd0,3Se02 4- H2O, clinorhombic. Cd0,2Sc02, 
orthorhombic. Cii0,2Se02 -h H2O, clinorhombic. Cu0,2Se02 -h 
2 HaO, clinorhombic. Cu 0 , 2 Se 02 4 - AH2O, clinorhombic. 

2 (Mn 0 , 2 Se 02 ) + H2O, clinorhombic. Mii 0 , 2 Se 02 4 * SHjO. 

Co 0 , 2 Se 02 4 “ HHoO, clinorhombic. CoO, 2 SeOa, clinorhombic. 

Selenites op Quadrivalent Metals.*— B r/sic selenites: — Mni()3,2Se02, 
clinorhombic. Fe203,2Se02, clinorhombic. Normal selemtes : — 
Fe^Osj^SeOi + IOH2O, clinorhombic. FeaOa^SeOj 4- SH^O, cubic. 
Fe203,3Se02 + H2O, clinorhombic. Alo03s3Se02 4 7HiO, hexagonal. 
AkOi. SSeOa -I- 3H2O, cubic. U203,Se02, cubic. Add selenites: — 
Pe203,4Se03 4- H2O, orthorhombic. FeaOsjGSeOa 4 * 2H3O, clino- 
rhombic. Al203,4Se02 4* 3H2O, orthorhombic. AhOsjdSeOi + 
2H2O, clinorhombic. 2(U303),3Se02 4* 7H2O, clinorhombic. 

Aiimoniacal Selenites. — ZnOjSeO^jNH^, orthorhombic. 
CdOjSeOaNHa, orthorhombic. 0u0,Se02,NHs 4 II2O, tricliuic. 
AgiOjScOajNHs, triclinic. 

With a few exceptions, the compounds given in the above liht have 
not hitherto been prepared. 

The most snci^essful methods for preparing the salts and obtaining 
them in well-deliDed crystals wei*e fonnd to be ( 1 ) heating the 
amoi-phons or crystalline compounds in sealed tubes at 160 — ^ 270 ® 
A\ith water, or with a solnfion of seienious anhydride, or adding se- 
lenious anhydrtde to a solut'on of a salt already prepared and heating 
the mixture in sealed tubes ; and ( 2 ) dissolving metallic carbonates 
in selenions acid and evaporating the solotion. 

The ammoniacal selenites were pi*epared by dissolving the solciiites 
in ammonia and evaporating the solutions at the ordinary tomperu- 
ture or at 100 ®. 

In estimating the seleninm in the salts, except in the ca«o of the 
salts of the sesquioxides, the best method was found to be the reduc- 
tion of the seienious acid with sodium hydrogen sulphite in hydro- 
chloric acid solution; the results are very satisfactory when caioia 
taken to prevent the volatilisation of the seienious anhydride, and to 
ensure complete reduction. In the case of the selenites of the 
sesquioxide-s attempts were made to deteimine the selenium by Rose’s 
method, but as the results were not satisfactory, the salts were first 
boiled with a (soncenti-ared solution of sodium carbonate, and the 
►elenious acid in the filtered solution estimated by reduction with 
sodium hydrogen sulphite as before. JT. 

, Prepaipatioii of the Nitrogen Hydride N,H . By E. J. MaumrniS 
iBvXL Boo. Ohim. [ 3 ], 4 , 17 j— I 8O; compare Abstr., 1889 , 14 ).— By 
the dry dishliation of ammonium plutinochloride, the chloride 



INORGANIC CHEMISTRY. 


263 


J^'2H4Cla is obtained in six-sided, orthorhombic crystals which condense 
on the walls of the retort. T. Q. N. ' 

Hydrazine Hydrate and Haloid Salts (Halogen Dianunoninin 
Compounds). By T. Curtitjs and H. Schulz (J. ]jr, Ohem, [2], 42, 
521 — 549 ; compare Abstr., 1889, 340). — Hy(ii*azine sulphate forms 
rhombic crystals, a : 5 : c = 0*74532 : 1 : 0 82825 ; observed faces 
coPoo, OP, Pco, fco, ooP2, 2£’2; ciystals tabular across cc-Poo, 
colourless and clear; cryoscopic determination of it-^ molecular weight, 
in water, gave 69*16, 62*871, and 60*705 i*espectively. 

Hydrazine hydrate is best prepared by distilling a mixture of 
hydrazine sulphate (100 grams), potassium hydroxide (100 grams), 
and water (25 J grams) in a silver retort provided with a silver con- 
densing tube. The distillation is continued (5 — 6 hours) until the 
last drop has passed over, and the distillate (250 c.c.) is then frac- 
tionated, the fi*actions being best divided into below 101®, 101 — 104°, 
104 — 117®, 117" — constant boiling point. After four fractionations, 
the hydrazine hydrate (36 grams) boils constantly at 119®. 

Most of the properties of hydra/ine hydi-ate have been already 
detailed (Abstr., 1889, 340) ; it is hygi*oscopic, and absorbs carbonic 
anhydride ; it can be kept in closed vessels unchanged ; it dis'^olves in 
water and alcohol, but not in ether, chloi*oform, or benzene ; it 
solidides in solid carbonic anhydride and ether, but melts again 
below —40®; it boils (739*5 mm.) at 118‘5®; its sp. gr. at 21® is 
1*0305 ; in its reactions with indicators it resembles ammonia. De- 
termination of the vapour density of hydrazine hydrate, made by 
Hofmann’s method at 100°, show that its molecule, under these con- 
ditions, IS jSr2H4,H20 ; those made by Victor Meyer’s method at 170®, 
and at atmospheric pressure, show that the molecule is dissoc-iatod 
under these conditions into N2H4 and H2O ; cryoscopic dojjerminations 
show that the molecular weight of hjdi’azino hydiate in water is 68, 
■agreeing with the formula N2H4,*2H80. 

Hydrazine hydrate which has been I'cdistilled over barium oxide 
fumes in the air more strongly than the pure liquid, showing that it 
contains free hydrazine dissolved in it. When the hydrate is heated 
in a sealed tube with barium oxide at 170°, and the tube is subse»- 
quontly opened, h^’^drazine (diamide) escapes as a white fume ; ex- 
periments in this direction are still in ])rogre8s. 

The hydrazine haloid salts are prepared either by mixing aqueous 
solutions of hydrazine hydrate and the halogen acid and evaporating, 
or by adding the acid to an alcoholic solution ot the hydrazine 
hydrate, and subsequently adding ether, whereby the salt is precipi- 
tated. When hydrofluoric and hydroohloiic acids are used, the salts 
N8H4,2HR are obtained by both methods ; wirhhydrobromic acid, the 
first method yields the salt N2H4,2HBr, and the second method the salt 
*H2H4,HBr; with hydriodio acid, bolh methods yield the salt N2H4,HL 

The salts H2H4.2HB crystallise in the regular system, and are 
isotropic in polarised light ; they dissolve easily in water, but are 
nearly insoluble in alcohol. The saltn !N'2H4,Hii are easily soluble in 
water and in warm aloohol, from which they crystallise well. Both 
classes aro insoluble iu ether, benzene, &c. 
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Hydrazine diJiydrofluorUle {diammonium diJiu(yiridp)^H^^^2H¥^ meltn 
at 105*^, and sublimes undei omposed in presence of excess oE the snU. 
Hydrazine dihydrochloride has been already described (Abstr., 1887, 
715) ; it can also be obtained by passing chlorine into hydrazine 
hydrate. Hifdrazine dihydrohromide^ H 2 H 4 , 2 HBr, melts at 195®; it 
can also be obtained by decomposing benzalazine (Abstr., 1889, 393) 
with h.vdrobromic acid. Hydrazine dihydrioditle^ N3H4,2Hr, can only 
be obtained by decomposing benzalazine with fnming hydriodic acid ; 
it is very hygi*oscopic, becomes brown on exposure to light, and melts 
at 220®. 

Hydrazine monhydrochloride has already been described (Abstr , 
ISt'O, 340). Hydrazine monJiydrohromide, NiHi^HBr, is prepared by 
adding bromine to hydrazine hydrate suspended in chloroform; it 
forms large, anisotropic, columnar crystals and melts at 80°. Hydr- 
azine mouTiydiiodith^ NiH 4 ,HI, may be obt lined by adding iodine to 
an alcoholic solution of hydrazine hydrate ; it melts at 127° and then 
explodes. 

Trihydrazine dfJiydnoJide^ K6Hi>,2HI, is obtained when iodine is 
added to a solution of hydrazine hydrate in a little alcohol until white 
crystals separate; it dissolves easily in water, and cry«;tallises from 
alcohol in large, white needles which melt at 90® and are optically 
biaxial ; when i+s aqueous solution is evaporated with hydriodic acid, 
it yields hydrazine monhydriodide. 

Cryoscopic determinations of the molecular weights of the above 
salts show that in aqueous solution: — (1) the salts If H*, HR have 
molecular weights which ai-e half tbo^e expressed by their formnlm ; 

(2) trih^drazine dihydriodide bas a molecular weight which is one- 
61th of that expressed^ by its formula; (3) the salts NsH4,2HR have 
molecnlar weights which are one-fourth of tho^e expressed by their 
formulae (except that of HaH^SHF, which is one-half that expressed 
by the formula). With regard to hydrazine salphate, see above. 
These phenomena are to be explained by the dissociation of the salts 
in cases (1) and (2) into free molecules of NiH 4 and HR, and in case 

(3) into molecules of NHg and R. 

The author concludes with some speculations as to the constitution 
of hydrazine hydrate and tiibydrazine dihydriodide. A. G, B, 

Pbospherus Trifluoride. By H. Moissan (Ami. GUm. Vhm. ftn, 
19, 286—288; compare Abstr., 1886, 15 and 482).— Phosphorus tri- 
Ruoride can be prepared by gradually adding phosphorus tribromido 
to zinc fluoride which is gently heated ; the gas is washed wdth water 
dried with pumice moistened with a little sulphuidc acid, and collectod 
over mercury. F S K 


(Bull, boe. Chim, [3], 4, 2b0 — ^262; compare Trans., 1889 769) 

Zinc carbonate is dissolved in excess of hydrofluoric acid, the solution 
is evaporated, and the zinc fluoride dried at 300° and placed in a brass 
tnte to which a bromine bnrette, containinsr slight excess of the cal- 
ciiIatLd quantity of phosphorus oxychloride, and a leaden deliveiy 
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tube are adapted by a paraffined cork. The leaden tube is connected 
to a brass tube cooled by a freezing mixture to -<20°, aud this leads to 
another tube containing zinc finoride, which removes any traces of 
escaping oxychloride from the oxyfluoride. The phosphoims oxy- 
chloride is dropped slowly on to the zinc fluoride, the ensuing reac^tion 
being assisted by warming carefully at 40 — 50", and the evolved gas 
is collected over mercury in glass vessels. The author determined 
the phosphorus contained in the gas in three instances as 29'2, 29*4, 
and 29*9o per cent., theory requiring 29*8 per cent., and the vapour 
density as 3*68, 3*69, and 3*71, theory requiring 3*63. T. G. N". 

Arsenio Mnoiide. By H. Moissan (Ann, Chim, FJiifs, [6], 19, 
280 — ^286; compare Abstr., 1885, 121). — ^Arsenic tiiOnoiido is formed 
when arsenions anhydride is treated with anhydrous hydrogen fluoride, 
and when arsenic chloride is warmed with lead or silver fluoride, but 
it is best prepai*ed by heating a mixture of arsenions anhydride and 
calcium fluoride with excess of sulphuric acid, as described by Dumas 
(Ann, Ghim, Fhys, [2], 31, 433). 

Arsenic fluoride boils at 63® (750 mm.), and its density is 2*73 
(compare Maclvor, Chem, News^ 30, 169, and 32, 232). It solidifies 
at —8*5® to a mass of crystals. When exposed to a dull red he\t in 
a glass vessel free from air, it is decomposed, yielding arsenions 
anhydride and silicon tetrafluoiide. F, S. K. 

Action of Hydrogen Snlplilde on the Ortharsenates of 
the Alkali Metals. By W. MoOay (Amer, Ohem, 12, 
547 — 553 ; compare Brauner and Tomi6ek, Trans., 1888, 53, 145). — 
The anther fincU that arsenic pentasnlphide may be prepared by the 
decomposition of a strong solution of an alkali arsenate with hydrogen 
sulphide, and subsequent precipitation by the addition of a mineral 
acid, according to the method proposed by Betzelius; but that the 
operation is successful only under the following definite conditions: — 
In the case of dihjdrogen alkali arsenates, the solution must be 
])roperly diluted and kept hot, and the hydrogen sulphide passed in 
excess and for a long time. In the case of the di- and tii-alkali 
arsenates, the hydrogen sulphide must be kept present in such large 
excess and passed for such length of time that ihero is no chance of tiie 
potassium thioxyarsenate, which is always formed in passing, in the 
wet way, from arsenio acid to thioarsenio acid, to split up into potas* 
^ium arsenate and sulphur, or to escape subsequent conversion into 
the thio-salt. G. T. M. 

Certain Forms of Carbon. By P. Sohutzsxbsbgbr and L. 
SonCTZKNBERGKE (Oompt Tend, lU, 774—778). — When pure and dry 
cyanogen is passed through a porcelain tube at a cherry-red heat, it 
is only partially decomposed, and even at a bright-red heat the de- 
composition is very limited, the interior of the tube being covered 
with a thin, brilliant, blackish-grey coating, ^ith a sub-met^lic lustre 
resembling that of polished graphite. If, however, there is placed in 
the hot part of the tube some gas carbon with powdered cryolite 
sprinkled over the surface, the cyanogen decomposes completely into 
carbon and nitrogen, even at a cherry-red heat. The carbon separates 

VOL. LX. t 
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in a bulky mass of very slender filaments, and, after a time, stops np 
tbe tnbe. Those portions in contact with the walls of th#* tube are 
more compact and somewhat elastic. It is friable, and loaves on 
paper a mark resembling that made by graphite, but not so bright. 
When a piece of alnmininm was placed amongst the gas carbon, the 
carbon separated ronnd it in non-elastic filaments, which could be 
compressed between the fingers into a mass resembling graphite. ^ 

The carbon deposited at a cherry-red heat was treat^ with nitric 
acid and potassinm chlorate at 20 — 25° for 24 hours. The insoluble 
residue, after being wa^^hed and dried, forms a deep maroon-brown 
powder, which decomposes suddenly when heated, becoming incan- 
descent and evolving carbonic anhydride and water. The properties 
of this product are not materially affected by a second treatment w ith 
acid and chlorate in the cold, but if the mixture is heated at 50 — 00° 
for several hours, a somewhat pale brownish-yellow powder is ob- 
tained, which defiagi'ates eneigetically when heated. A portion of 
the prodnct is soluble in water, and repeated treatment with the 
oxidising mixLure convei*ts the whole of it into yellow, soluble com- 
pounds. The pale brownish-yellow, insolnble product has the com- 
position, C, 56*2; H, 2-5; 0, 41*3 = 100; and its formula is CnHbOt, 
that of Brodie’s graphitic acid being ChHaOs. The maroon-bi'owu 
prodnct obtained at 20 — 25° has the composition of graphitic acid. 
The carbon obtained in presence of aluminium yields similar pro- 
ducts. 

The filamentous carbon obtained by the decomposition of cyanogen 
is not identical with any of the established forms of graphite or 
carbon, and may be taken as a new modification. 

Gas carbon, when treated two or three times in the cold with a 
mixture of potassium chlorate and nitric acid, yields a blackish 
powder which deflagrates on heating. At 45 — 50°, it yields products 
similar to those obtained from cyanogen carbon. Jt follows that the 
property of yielding hydroxides which deflagrate when heated is not 
peculiar to graphite, but is shared by some forms of amorphous carbon. 
The authors consider that the term carbon hydrooMe is pinfwablo to 
such terms as graphitic acid or gi*aphitic oxide. G. H. 13. 

AUotropic Silver. By A, J, A. Prangs (Sec. Trav. Chim,, 9, 
121 — 133). — ^With tbe object of ascertaining the exist(*rice of 
argentons compounds, the author has examined the solutions of silver, 
and the silver dissolved therein, as described by Carey Lea (Abstr., 
1890, 210), and confirms this observer’s results. 

The red solution is obtained by treating with water tbe blue- 
black pi*ecipitate formed by the interaction of dilute solutions of 
ferrous sulphate, sodium citrate, and of silver nitrate. This solu- 
tion deposits a black powder in a few days, but when more dilute, 
remains free from precipitate for many weeks. In either case, when 
freshly prepared, the solutions are perfectly transparent to both inci- 
dent and reflected light, whilst an intense ray of light passed 
through the solution undergoes no polarisation, thus pi*oving the 
absence of suspended matter. Exposure to diffused light or to solar 
light causes decolorisation and precipitation of a black substance, and 
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a Rirailar effect is brought about by the addition to the solution of 
acids, alkalis, and neutral salts. As finely-powdered quartz or 
gi-aphite also effects the precipitation, the author supposed a colloidal 
silver to be present, and on dialysis of the solution no silver passed 
the membrane, but a deposit was thrown down thereon. 

Alternate freezing and thawing of the liquid causes decolorisatiou 
and formation of a precipitate. The solution has very great absorp- 
tive power; a layer 1 c.o. thick, containing O' 7 giam silver per litre, 
allows no light to pass through. 

A solution containing 4*75 grams silver per litre was of a syrupy 
consistence, the colour of bromine, very unstable, and contained much 
iron salt associated with the dissolved silver. The heat of dissolution 
for 1 gram Ag in 2*179 litres of water = +250*8 cal., and for 1 gram 
Ag in 0*2258 litre of water = +126*73 cal. 

Prom the solution, the silver was obtained by adding ammonium 
nitrate, and, after the blue-black precipitate thus obtained had been 
well washed with water, containing sufficient ammonium nitrate to 
prevent redissolution, until the tmc(*s of iiou salts wcie removed as 
far as possible, it was treated with alcohol, to remove adhering 
ammonium nitrate, and dried over sniphuiic acid for several days ; all 
these operations must be carried out in darkness, or Carey Lea^b golden 
modification (loo. cit.) is obtained, instead of a heavy, deep, Mne- 
black substance, which, on compi^ession, assumes a metallic lustre 
and is easily powdered. This is quite insoluble in water, but dilute 
mineral acids and acetic acid dissolve it readily. When spread in the 
moist condition on glass or paper and dried, a beautiful mirror is 
obtained. 

Careful analysis proved it to bo free from combined oxygen, but 
traces of iron are a constant impurity. The heat of transformation 
to ordinary silver was calculatod as +60 cal. per gram, 

T. G. N. 

Ternary Alloys- By 0. R. A. Wbight and C. Thompsoit (Proc. 
Boy. 8oc.t 48, 25 — 45). — The authors in this paper givo an account 
of their experiments with mixtures of lead, ziuo, and tin at high 
temperatures, and with mixtures of lead, zinc, and silver. Their 
general conclusions are as follows : — 

A mixture of three metals, A, B, and C, of which A and B are each 
miscible in all proporthms with 0, but not with each other, will in 
general, when allowed to remain ‘molten for a suffioieut length of 
time at constant temperature, divide into two ternary alloys of 
unequal density, if the proportion of C present falls below a certain, 
amount; but if the quantity of C present is above this limit, np 
separation takes place, and a homogoneous alloy results. 

Under ordinary circumstances, the different alloys thus formed a]fe 
respectively a saturated solution of A in a mixture of B and G. and 
one of B in a mixture of A and 0, the solubilities being such that the 
greater the proportion of C present, the more of A (or B) is dissolved- 
Gei-tain metals, however, appear to be capable of forming compounds 
in atomic proportions (for example, AgZns and Ag^Zus), in which case 
the quantity of A (or B) dissolved does not always vary directly with the 
amount of C present. The effect of temperature on different mixtures 

* * Oi 
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is very variable, but usaally a rise of temperatux'e increases the 
solubOity of A ia BO, aud of B in AC, in some cases to a very con- 
siderable extent. The manner in which 0 divides itself between the 
two alloys depends on the nature and proportions of the mttals 
present. 

The numerical results are presented in numerous tables and curves. 

J. W. 

So-called Ammoniacal Mercxiry Compotinds. By L. Pbhoi 
(Nazzefta, 20, 485 — 504; compare Abstr., 1889,347; 1890,1211). — • 
Rammelsbera^ and Elane have shown that a number of the complex 
compounds of mercnry and ammonia may be regarded as containing 
the radicle (HgjN)', mercurammmium. The author has also found 
(Abstr., 1890, 1211) that compounds containinij this group are 
decomposed by the haloid ammonium salts, and has described a method 
of quantitatively determining the “ mercurammoniacal ” nitrogen in 
compounds containing the radicle. It consists in placing under a 
bell-jar a mixture of the compound with a saturated aqueous solution 
of ammoninm bromide coloured by litmus, and a vessel crmtaiuing a 
known quantity of normal oxalic acid. The whole is left until the 
bromide solution acqnii*es a clear purple colour. One fourth of the 
nitrogen in the ammonia absorbed by the acid is derived from the 
mercurammonium group in the compound, the reaction proceeding 
according to one of the following equations : — 

L Hg.NX + 3NH4X = 2HgX> 4* 4NH,. 

II. Hg^XR' + 4XH4X = 2HgXi + XH4R' + 4NH„ 

III. + 8NH4X = 4HgX, + (XH4)*R'' + 8XH, (X 

Cl, Br, I; R' = XOs, BrO^, &c.; R" SO4, 00,, Ac.). 

This method has been applied by the author to the elucidation of 
the constitution of the compound nitrates, sulphates, and iodides of 
mercury and ammonia, with the following results. 

(1). Nitrates. — Six compounds are described by Omelin, namely : — 

fl. NH5(HgA)X03; h. 

r. ]Sna[,(Hg20)X03,XHsHgX03; d. 

e. 2XH3,2Hg(X03)3; /. 

a was prepared by Pagenstecher by supersaturating a solution of 
mercuric niti*ate with ammonia, filtering, and allowing to eva])oi**ito ; 
the author confirms Meyer’s observation, that under these conditions 
the compound e only is formed, h was prepared by Kaue and 
Sonbeiron by precipitating a dilute solution of mercuric nitrate with 
a slight excess of ammonia, and washing the piccipitato with boiling 
water. The author’s analyses show that this compound is nothing 
but mercm-ammoniam nitrate, (Hg2X)N0,. c, prepared by precipi- 
tating^ a neutral solution of mercuric nitrate with the necessaiy 
quantity of dilute ammonia, has the composition 

(3Hg3X)X03,NH4X03 + 2 H 30 - 

It evolves ammonia when heated with caustic potash (contrary to 
Rane s statement), and it is converted into mercurammonium nitrate 
by the action of boiling water, d was prepared by Hirzel, by digesting 


NH,(Ho30)X03; 
2[NHgfHg303)N03]jrg(N0a)3 ; 
NH*(Hg30)N03,2XH,N0„ lU ). 
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yellow oxide of mercury with a moderately concentrated solution 
of ammonium nitrate. !By following Hirzel’s directions, the author 
was only able to obtain mercurammonium nitrate, e, obtained as 
described under a, has the constitution (Hg2Nr)Nr03,]SrE[4N03,H30. 
On treatment with boiling water, it loses ammonium nitiute and is 
converted into mercurammonium nitrate. /, prepared by Kane by 
dissolving c in a boiling 20 per cent, solution of ammonium nitrate 
and filtering, has the constitution (Hg2K)N’03,2N’H4N03,2H30. It 
loses 1 mol. H2O at 110 — 116®. It is decomposed by boiling water 
into mercnrammouium nitrate and ammonium nitrate. 

g. (Hg2N)N0o,3NH4N03. — This is a new compound which is 
formed when a boiling 60 per cent, solution of ammouiuin nitrate is 
used in the preparation of the preceding compound. It may also be 
prepared by treating a concentrated solution of the basic nitrate, 
Hg30(N03)2, with a 60 per cent, solution of ammonium nitrate. It 
crystallises in colourless, titiusparonii needles which become almost 
opaque after exposure to the air for some time. Cold water abstracts 
ammonium nitrate from it, leaving the compound c ; boiling water 
converts in into mercurammonium nitrate. It dissolves in ammonia, 
and on slowly evapoiating the solution the compound e crystallises 
out in octahedra. 

Sulphates , — Gmelin describes the compounds — 

h, 2N'H3,3Hg0,S03; I 2NH3,2Hg0,S03 ; 

j. 2NH3,Hg0,S03 ; h 2NH3,Hg0,S03H20 ; 

1. 3[(]SrH2,Hg20;2S04],NH3HgS04; m. ]NH2(Hg302),NH2Hg20,S04. 

i, and j were pi'epared by Millon by saturating 100, 70, and 40 c.c. 
respectively of concentrated ammonia with mercuric sulphate, allowing 
the solution to evapox*ate over quicklime in an atmosphei*o of gaseous 
ammonia, and collecting the first crop of crystals in the first two 
cases, but evaporating to dryness to obtain the compound j. The 
author finds that whether 100 or 70 c.c. of ammonia aro used, the 
first crop of cryshxls consist of octahedra having the composition 
(Hg3]Sr)2S04,2H20 ; the ciystals subsequently deposited have no con- 
stant composilion. The product j is obtained in the manner described, 
but it is doubtful whether it is not a mixture of several substances. 
/»;, })reparod by Sohmicdoi* by saturating a cold 20 per cent. soluti(»n of 
ammonium sulphate with yellow oxide of mercury and evaporating, 
has the composition (Hg2N)3SOi,3(N[ 114)2^01, 4H2O. It is converted 
by cold water into the compound Z, and by boiling water ultimately 
into mercurammonium sulphate. I is obtained by treating the pre- 
ceding compound with cold water. It has the composition 
7(Hg2N)2S04,(N‘H4)2S04,12H20. It loses the whole of its water at 
116®. m was obtained by Sohmieder by dissolving h in dilute sulph- 
uric acid and precipitating the solution with potash, hut under these 
conditions the author could only obtain mercurammonium sulphate. 

n, 6(Hg2K)2S04,14(NH4)2804,l6H.30. — This compound is ibrmed 
when a mixture of a saturated solution of mercuric sulphate in 
ammonia (sp. gr, = 0‘906) with an equal volume of a solution of 
ammonia satui*ated at 0® is allowed to remain for 24 hours. Id 
crystallises in rectaugulai* prisms which become opaque on drying iu 
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tlie air. It is converted by cold water into the compound L It is 
readily soluble in ammonia, and the solution, when exposed to the air 
in presence of snlphuiio acid, deposits crystals of mercurammouiuni 
sulphate. 

Iodides , — Besides the compound !N'H2(Bg20)T, shown by Bammels- 
berg to be the hydrate of mercurammoniam iodide, namely, Hg2l7I,HaO, 
Gmelin describes the compounds o, ^NTHsHgl*, and jp, 2NH3Hgl3. 
The former is considered by Bammelsberg to have the composicion 
Hg(NH 3 l )2 4* Hgl 2 , but the author’s results lead to the formula 
3Hg3Nl,4Hgl2,82!rH4l ; p is regarded by Bammelsberg as HgClSrHJ)^ ; 
the author finds, however, that it is formed when ammonia is added 
to a solution of mercuric iodide in ammonium iodide, and this render's 
it probable that its composition may be repi'esented by the formula 
Hg2NT,3NH4l, since ammonia precipitates “ fusible white precipitate,” 
HgiNCljSNHiCl, from solutions of mercuric chloride in ammonium 
chloride, and the compound Hg2NBr,3NH4Br from solutions of 
mercuric bromide in ammonium bromide (Abstr., 1890, 1211). 

S. B. A. A. 

Manganese Oxides. By A. Gorgsit (Bull. 8oc. Ohim. [3], 4, 
16 — 30; compare Ab^tr., 1889, 829; 1890, 260). — The author has 
prepared and examined specimens of hydrated manganese dioxide by 
all the known methods, and gives analytical data respecting the 
several products. The best yield is obtained by the action of dilute 
solutions of manganese nitrate and potassium permanganate on each 
other in presence of some free nitric acid. 

As ciystals of manganese nitrate when, heated melt in their water 
of crystallisation, and then decompose at 125 — 145° to form manga- 
nese manganites, and at 150 — 165° to form manganese dioxide, the 
following method may be used for the production of anhydrous 
manganese dioxide : — 600 to 800 grams of manganese nitrate cryhlals 
are wai'med in a fiask until red fumes appear, when the flask is to bo 
removed from the flame, and the clear liquid decanted from the 
manganese manganites, and maintained at 150 — 160° for 40 — 60 
hoars, when a black, crystalline pi-ecipitate containing 99— lOQ per 
cent, of manganese dioxide is obtained, which is identical with 
polianite. 

The several hydrated manganese dioxides differ in the amount of 
water of hydration they contain, according to the reactions by which 
they are formed, and to the experimental conditions, and it appears 
impossible to prepare a hydrated oxide by the wet method which 
shall correspond with an oxide of the formula Mn 02 , on account of the 
tendency existing in this substance to combine with manganous oxide 
at the moment of liberation. 

The hydi-ated oxides prepared below 106° redden litmus, neu- 
tralise definite quantities of solutions of the alkaline hydroxides, 
and give a brown solution in water which is transparent to direct 
light, whereas those prepared above 120°, together with the anhydrous 
dioxides and themineials pyrolusile and polianite, do not; but even 
the last mentioned combine with hydiated manganous oxides to 
fom manganese manganite^ when left in contact under water for 
some days, and the reaction is accelerated by heat. 
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The hydrated oxides combine more readily with manganous oxide^ 
the rate of action varying directly with their amount of water of 
hydration. 

Both hydrated and anhydrous manganese dioxides evolve oxygen 
at 400°. 

When hydrated manganese dioxide, prepared as above described, is 
left for some time in contact with very dilate solutions of metall.c 
salts, corresponding manganites are formed, the cobalt and copper 
manganites corresponding with lanpadite and asbolite respectively. 

Potassium permanganat e is rapidly reduced to manganate by boiling 
a solution of the salt containing 20 per cent, of potassium hydroxide 
with an equivalent quantity of potapsium manganite, produced by the 
action of carbonic anhydride on an alkaline solution of potassium 
permanganate. T. G. NT. 

Violet Chromittm Fluoride. By G. Fabris {Oazzetta, 20, 
582 — 584). — When violet chroiuium sulphate is heated with an excess 
of normal ammonium fluoiido, the areen, crystalline precipitate 
formed has the composition OrFa^SNHtF. When the reaction is 
allowed to proceed in the cold, the hydrated fluoride, CrFs + 9 H 2 O, 
is obtained. This compound is best prepared by adding the ammo- 
nium fluoride gradually to a cold solutitm of the chromium sulphate. 
It IS insoluble in alcohol and in ammoninm finoride, and only very 
spainngly soluble in water ; it dissolves in hydrochloric acid aud in 
potash, forming violet and green solutions respectively. When heated 
in the air it loses its water, turns green, and is ultimately converted 
into chromium sesquioxide. S. B. A. A. 

Artificial Production of a Chromium Blue. By J. Garnteb 
(Otmpt. refid., Ill, 791). — Potassium chromate, 48*62 parts, calcium 
finoride, 65 parts, and silica, 157 parts, are fused inahrasqued crucible. 
A blue glass is obtained, surrounded by a pellicle of metallic 
chromium. 0. H. B. 

Action of Ammonia on Solutions of Normal Ammoninm 
Titanofiuoride. By A. Piccini {Ohem, Oentr., 1890, ii, 544; EemL 
AttatL Lhiceif 6,i, 668 — 571). — If an excess of ammoniter is added to a 
solution of ammonium titanofiuoride, TiF 4 . 2 NH 4 F, the whole of the 
titanic acid is precipitated. If, however, ammonia is added drop by 
drop to the warm solution of the fluoride, the white precipitate whion 
firht forms rediseolves later, until at a certain point the liquid has 
merely an opalescent appearance ; if now allowed to remain, a white, 
crystalline precipitate set'los out. It is completely soluble in a 
solution of ammonium titanofiuoride, but is decomposed by water, 
titanic acid being precipitated. The author asciibes to it the formula 
8(TiF4,2NH4P),2TiO„3]SrH4F. J. W. L. 

Atomic Weight of Bismuth. By B. SoHifEiDsa (/. pr. Ghem. 
[2], 42, 653 — 565) — In this paper, the author criticises Classen’s 
memoir on this subject (Abstr., 1890, 706). He complains that the 
consideration of Marignac’s work is dismissed too sninmaadlj by 
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Classen, and that the criticisms thereon are not valid. The aocnsa- 
tion against the bismuth which the author and Marignac used, of 
containing lead^ is trivial ; for even if it contained as much as 0*25 
per cent, of lead, which is practically impossible, the atomic weight 
wonld only be raised 0*17, an amount which is well within the limits 
of variation in the determinations. The author criticises Cla«!Son’s 
apparatus and conclndes that his atondc weight, 208*9 (0 = 16), is 
less likely to be correct than 208*07, A. G. B. 

Action of Hydrogen Sulphide on certain Metallamines. 

By E. P. Smith and H. P. Kjbllbr 23, 3378 — 3875). — On 

passing pure hydrogen sulphide over palladio-ammonium chloride at 
70 — 8U", the salt becomes black, and at higher temperatures am- 
monium chloride volatilises ; the residue is insoluble in any one acici, 
hut dissolves sparingly in aqua regia, and probably has the formula 
PdS. Porpureocobalt chloride, ruse^cobalt sulphate, and luteocobalt 
chloride react in a similar manner with hydrogen sulphide at ordi- 
nary temperatures, whilst pnrpureochromium chlonde requires to bo 
heated almost to the dissociation temperature of hydrogen sulphide 
hefoi'6 any change occurs. J. B. T. 


Mineralogical Chemistry. 


Oelestine containing Free Sulphur. By H, J. Johnston-Lavis 
(Min. Mng., 8, 28 — 29). — The author describes some crystals of 
celestine from Girgenti, Sicily, containing as much as 13*39 per cent, 
of sulphur. The sp. gr. of the crystals was 3*739, the included 
sulphur lowering the sp. gi\ of its host. It would appear that part of 
the sulphur crystals and celestine formed simultaneously, and the 
latter was compelled to include the sulphur grains as its crystals 
grew in size. B. H, B. 

Elaterite from Ross-shire, By W. Morrison (Min. Mag., 8, 
133 — 134). — This mineral tar is an intensely black, lustrous, sticky 
substance found in fissures in the conglomerate above the old red 
sandstone at the Craig Well, near Dingwall. On dry distillation, it 
yields an inflammahio oil, gas, and water. It melts at 140®, leaving 
on ignition a slight ash containing ferric oxide and lime. 

B. H. B. 

Analyses of various Minerals. By I. Macadam (Min. Mag., 8, 
135 — 187). — The author gives the results of analyses of diatomite 
irom Mull, of bomite and malachite from the limestone of Kishorn, 
l^ss-shire, of galena and zinc-blende from Tyndrum, Perthshire, of 
fichtelite from Handforth, Chesbiie, and from Shielding, in Ross- 
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filiire, and lastly of elaterite fi*om Dingwall. The last, described in 
the preceding abstract, gaye the following results : — 

C. H. O, &c. N. S. Total. 

81*19 13*37 4*45 0*13 0*86 100 00 

B. H. B. 

Identity of Bruiachite and Fluorspar. By M. F. HfcODLE 
(Min. Mag., 8, 274 — 277). — ^Tbe mineral from Loch Bhruithaich, in 
Inverness-shire, described in 1887, undei‘ the name of hnnachitt^ 
(Min. Mag., 7, 42), is found by the author to be fluorspar, the 
analysis giving the following results : — 

Ca. F. BaS 04 . Total. 

61*12 48*56 0*23 99*91 

B. H. B, 

Pyrargyrite and Proustite. By H. A. Miebs (Min. Mag., 8, 
37 — 102). — This is an exhaustive monograph on the red silver ores. 
The literature is collated, and the ciystalliue forms previously ob- 
served are tabulated. Excluding a number of doubtful forms, the 
author has determined 23 new forms on pyrargyrite crystals, 
and four new forms on pronstite crystals. The results are given of 
15 analyses of specimens in the British Museum. The variations in 
the rhombohedron angle among the whole series of pyrargjrite ana- 
lysed fall within the irregular variations in individnal specimens, 
and cannot he ascribed to the presence of varying quantities of 
arsenic. The same is true of proustite containing antimony. (Oom- 
pai*e Ahstr., 1888, 657.) B. H. B. 

Crystals of Copper Pyrites. By S, L. Pevfield (Amer. J. Sci., 
40 , 207 — 211). — The author gives a crystallogniphieal description 
of some very unusual and interesting ciystals ot copper pyiites from 
the French Creek iron mines, Chester Co., Pennsylvania, the locality 
from v^hich some curiously ilovelopcd crystals of iron pyrites have 
been obtained. It is very remarkable tliat at this one locality ciystals 
of iron pyiates are found imitating teti'agonal and orthorhombic 
symmetiy, and crystals of copper pyrites imitating isometric and 
hexagonal rhombohedral symmefaty, B. H. B. 

Metacinnabarite from California. By W. H. Melville (Amer. 
J tSd,, 40 , 291 — 295), — An excellent specimen of metacinnabante 
found in the quicksilver mine of New Almaden, California, gave on 
analysis the following i*esults : — 

S. Hg. Fe. Zn. Kn. CaCOs. Quartz. Org. matter. 

13*68 78*01 0*61 0*90 0*16 0*71 4*57 0*63 

The mineral occurs in finely developed and brilliant crystals be- 
longing to the rhombohedral system. The sp. gr. is 7*118. The 
crystals exhibit a high metallic lustre and black colour. They are 
brittle with a hardness of 2. (Compare Penfield on metacinna- 
baiite crystals from Califoimia, Absti*., 1886, 814.) B. H. B. 
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Mangano-inagnesiaxL Ma^etite. By A. H. Ohb‘=«'ier (iHri. 
Mi/g.y 8, 125 — 126). — A minei-al from JTew Zealand was analysed 
with the following results : — 

FeA. FeO. MnA- MgO. CaO. SiOs- Total. 

66*71 19*62 4*63 7*15 trace 2*38 100*49 

From these figures, it is seen to be a magnetite, in which part 
of the ferric oxide is replaced by manganic oxide, and part of the 
ferrous oxide by manganous oxide and magnesium oxide. It may, 
therefore, be called a mangano-magnesian magnetite, a variety not 
noticed hitherto. B. H. B. 

Dufrenite from Cornwall. By B. Kinch (Min. Mag., 8, 112 — 
115). — ^The mean of a number of analyses of botryoidal dufrenite 
from Wheal Phoenix gave the following results : — 

HoO. SiOj. PA- FeO. FeA- AljOj. CaO. MgO. Total. 

11*47 0*43 3110 6*80 47*03 0 87 1*68 0*17 99 55 

From these results, there seems uo reason to doubt that pure speci- 
mens of dufrenite contain a higher ratio of acid to base than that 
indicated by the formula usually ascribed to the species, 

2Fe20 i)P205,3Ba0« 

The formula suggested by the author is 3Fesi0*Fe0,2P206,6Hs0. 

B. M. B. 

Ferric Sulphates from ChiH. By P. A. Gbnth and S. L. 
Pexfield (Arnsr. J, ScL, 40 , 199 — 207). — The authors describe some 
excellent specimens of the feme sulphates from the Mina de la 
Compania, near Sierra Gorda, in the Province of Tocapilla. 

1. Amaraniite (Abstr., 1588, 923), — ^Tlie ciystallisation is triclinic ; 
colour brownish-red; hardness 2*5; sp.gr. 2*286. Analysis (No. 1) 
gave the formula FeaS209 + 7HaO. [Compare analyses by Freuzel, 
Abstr., 1888, 923; Maclsintosh, Abstr., 1890, 464; and Darapsky, 
Abstr., 1890, 456.] 

2. Sideremafrite . — Optical properties indicate orthorhombic sym- 
metry. Hardness 15; sp. gr. 2*355. Analysis (No. II) gives the 
formula 2Na2S04,Fe3S20g -f ZHgO. 

3. Ferronatrite (Abstr., 1890, 466). — No distinct crystals were 
observed, but the cleavage and the optical properties show that tlio 
eiystallisation must be hexagonal. Hardness 2*5; sp. gr. 2*547. 
Analyses (No. Ill) gave results agreeing with the formula 

3NajS04,Fe2Sj0ia + 6H3O. 



HjO. 

SO^ 


CftO. 

KajO. 

KjO. 

I. 

28-29 

35-46 

37-46 

trace 

0-59 

0-11 

11 . 

17-07 

44-22 

21-77 



16-39 


III. 

11-89 

51-30 

17-30 

0-22 

19-95 

0-16 


4. Utahite. — ^Minute, brownish- white scales from the Mimbres mine, 
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Georsretown, New Mexico, gave, on an.ilysis, results corresponding with 
the fonnula Fe2SOe. 

5. The authors have also examined some perfect crystals of 
atncamite^ brought with the ferric sulphates from the Sierra Qorda. 
The analysis gave results agreeing with the formula OuCl3,3Cu(OH)2. 

JB. H[. B. 

Contributioiis to Mineralogy. By F. A. Gipnth (Armr. I. Sd., 
40, 204 — 207). — FicropIiarmncoUte^ from Joplin, Missouri, occurring in 
iiicrustations of dolomite, appears to be a mixture of several vai*ieties 
of the same mineral. Analysis gave the following results : — 


HjO. 

CaO. 

HgO. 

ICnOjt. 

Ab^O,. 

I. 23-11 

22-42 

6-64 

0-26 

47-60 

II. 24-68 

19 64 

8-41 

0-.9 

47-74 

in. 20-35 

17-09 

11-54 

0-31 

50-56 


I. Botryoidal crusts, made up of radiating fibres, sp. gr. 2*583. 
Formula (H20aMg)3Asi08 + 6H3O. II. Crusts mixed with globular 
aggregations. III. Radiating silky groups, after the powder had 
been placed over sulphuric acid for a mouth. 

FittiGitej from the Clarissa mine, Tintic District, Utah, occurring in 
cryptocrystalline masses, gave results coixesponding with the formula 
4(Fe2As,08),Fe2(0H)e + 20 H 2 O. 

The so-called gibhsite from Chester Co., Pennsylvania, is found by 
the author to be a hydrous aluminium phosphate of unknown consti- 
tution. B. H. B. 

Dudgeonite, HydropltiJiLbitej and Plombonacrite. By M. F. 
HkodIiK (Min, Mag., 8, 200 — 20d).-~DiiUlgeonite is the name given by 
the author, after its disco veror, to a mineral found in the Pibble 
mine, Kirkcudbrightshiie. It occurs iu cavities in copper-nickel. It 
is a greyish-white solid, having a hardness of 3 to 3*5, and giving, 
on analysis, the following results : — 

NiO. CoO. OaO. AB 3 O 5 . H 3 O. Total. 

25*01 0 76 9*32 39*33 25*01 9‘J*43 

Its formula is (fNiO + ■|Ca0)8As205 + 8H2O, that of annaboigite 
with one-third of the nickel oxide replaced by lime. 

A minez’al partially described by tho author is thought to have come 
from Leadhills, and to have the formula 3Pb0,H20. The crystals are 
white, and probably hexagonal. The name proposed is hydro^ 
plnmbite. 

A mineral from Leadhills, which appeared to bo hydroplumbifce, gave, 
ou analysis, results corri'spondiug with the formula PbC0a,3Pb0,H20. 
Not being a hydi*ated ceri*usite, it may be called plumbomtrite. 

B. H. B. 

Silicate containing Copper and Silver. By E. Jacqubmik 
(Bull. Soc. Ohim. [3], 4, 255). — A mineral, called “pierre veite,” ob- 
tained from a lode near Bussang, contained silver, corresponding with 
210 — 2*25 grams per tonne, and copper equal to 35->-45 kilos, per tonne, 
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and appears to be a copper bydrosilicate accompanied by a capro- 
arsrentic silicate and cupric ferric silicate in a siliceous matrix. 

^ T. G. K 


Minerals from the Lizard. By J. J. H. Teall {Mirb. Mag., 8, 
116 — 120). — ^Tbe author gives the following analytical results: — 



SiCV 

AJaOj. 


. Or 203 . 

FeO. MnO. 

OaO. 

MgO. 

NajO. 

KaO. 

Ignition, 

L 

49-9 

6-2 

1-7 

0*6 

3*9 0-4 

20-4 

16-1 

— 

— 

0-9 

TI. 

49-4 

29-8 

1-2 

— 

— — 

12-6 

1-7 

3*3 

0*4 

1-7 

III. 

48-8 

10-6 

1-7 

trace 

1 

i> 

12-2 

18-6 

— 

— 

1-8 

IT. 

52 8 

2-8 

18 

— 

— — 

25-2 

16-] 

— 

— 

0-.3 

V. 

50-8 

3-6 

3-7 

trace 

1 

oo 

1-2 

26-1 

0*2 

— 

68 


I. Chrome-^iopside, found as a constituent of gabbro at Coverak, 
Cornwall. The minei*al has a sp. gr. of 3*2. II. Lahradorite, asso- 
ciated with tlie clirome-diopside and oli\ine in the gabbro mentioned 
above. III. Hornhlemde^ a very pale-coloured variety, occurring in a 
gabbro schist at Pen Yoose. lY. MalacoUte, occurring with labra- 
dorite, sphene, and an unknown mineral as constituents of an 
extremely hard and finely crystalline rock at Karakclews. Mucli of 
the so-called saussurite of the Lizard is similar to this rock in com- 
position. Y. Anthophyllite, occurring in a zone surrounding the 
altered oUvine in some varieties of the Lizard gabbros. It is evi- 
dently a secondary mineral resulting from the alteration of olivine. 

B. H. B. 

Mordemte. By L. Y. Piassox (Amer. X Sd., 40, 232 — 237). — 
Under the name of mordenite. How published (Trans., 1864, 100) a 
description of a new zeolite occurring at Morden Point, Nova Scotia. 
To this species he assigned the formula R 0 ,Ri 03 (Si 02 ) 9 , 6 H 20 . The 
accuracy of this formula has been questioned, but the author 
announces the re-discovery of this interesting mineral from the 
Hoodoo Mountain, in Western Wyoming, and proves the accuiuoy of 
How’s work. The analytical re&ults obtained w-ere as follows ; — 

SiOj. AlsOg. FejjOs- CaO. MgO. EjO. Na^O. HjO. Total. 

66*40 11-17 0*57 1*94 0-17 3*58 2*27 13*31 99 41 

These results are closely in accord with How’s formula. Under the 
name of ptiiolite, Cross and Eakins (Abstr., 1886, 990) described a 
new zeolite with a formula strikingly similar to that of mordenite. 
In the aystal form and optical properties, however, the two zeolites 
are entirely unlike. B. H. B. 

Large Porph^tic Crystals of Felspar. By T. H. Holland 
(Min. Mag., 8, 1.54 — 157). — In consequence of the striking analogies 
which have been shown to exist between the basalts of Iceland and 
those of Mull, the author has undertaken an examination of the 
porphyritic felspars occurring in the lavas of Mull. The ciystals 
examined are an inch or more across, yellowish -green in colour, and 
have a sp. gr. of 2*72. On analysis, they yielded — 
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SiOg. AlgOg + FogOj. CsO. Na20, Ignition. Total. 

50*80 31-54 l5i-83 3 96 0-52 99*65 

Tliese resnlts are in close agreement wibh those obtained bj other 
observers with the Icelandic felspars. B. H. B. 

Conversion of a Felspar into a Scapolite. By J. W. Judd 
(Min, Mag,, 8 , 186 — 198). — ^At Bamle, in Norway, observations 
prove that a pyroxene-felspar rock has been converted into a horn- 
blende-scapolite rock. A microscopic study of this rock, described in 
ereat detail by the author, proves that the scapolite has been produced 
by a plagioclase felspar, and that in most cases the change is incom- 
plete. After the felspar crystals had become charged along their 
solution planes with cavities containing sodium chloride, the effect of 
internal stresses in the rock-mass was to bring about those chemical 
reactions by which the felspar molecules were broken up, and their 
material became united with the sodium chloride to form scapolite. 

B. H. B. 

Occurrence of Silver in Volcanic Dnst. By J. W. Mallet 
(Proc. Boy, Soc,, 47, 277 — ^281). — The author had already detected 
silver in the volcanic ash from Cotopaxi (Abstr., 1877, 454). He has 
now found a trace of the same metal in the dust obtained during the 
eruption of Tunguiagua (Kcuadur) on the 11th January, 1886. The 
mountain had been quiescent for over a century. Besides the chief 
constituents, silica and alumina, the a'^h contains considerable quan- 
tities of the oxides of iron, calcium, and sodium, together with smaller 
quantities of the carbonates of calcium and magnesium. The silver 
amounts to one part in 1 07,200, and is probably present as chloride ; 
ibr, though easily dissolved by solution of potassium cyanide or thio- 
sulphate, it is not extracted by nitric acid. The Cotopaxi ash con- 
tained one part of silver in 83,600. J, W. 

Two New Iron Meteorites. By B. E. Ho well (A^ner, J, Sci,, 40, 
223 — 226). — 1. Meteonte from Mamilto^i Go,, Texas, — This was dis- 
covered in 1887. It weighed 179 lbs., the two greater dimensions 
being 17^ and 13 inches. The Widmanstatten figures are brought 
out with remarkcible rapidity on the application of veiy dilate acid. 
The amount of troilite found in cutting the iron is not great, aanl 
seems to he distributed in thin, naiTow plates, no nodules having 
been met with. On analysis, the iron yielded the following 
results : — 

Fe. Ni. Co. Ou, P. S. 0. Total. 

86-54 12-77 0-63 0-02 0-16 0*03 0-11 lOu 26 

Its sp. gr. is 7-95. 

2. Meteorite from Pvqmos, Ohili, — This is said to have been 
found in 1884. It weighed 14 lbs. 7| ozs., the two largest diameters 
being 10 and 5| inches. The surface of the iron is unusually smooth, 
only a few shallow pittings being visible. The etebed sections show 
that the mass has been subjected to fracture and dislocation, result- 
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ing in an undoubted faulting of tbe Widmanstatten figures and of 
tbe troilite. In all probability these are tbe first taults observed in 
an iron meteorite. They are clearly not produced by tbe impact of 
tbe fall upon tbe eartb, but are a part of tbe meteorite’s earlier 
bistory. On analysis, tbe iron yielded tbe following results ; — 

Fe. Ni. Co. Cu. P. S. 0. Total. 

88-67 9’aS 0*71 0-04 0-17 0-09 0-04 99*55 

Its sp. gr. is 7-93. B. H. B. 

Five New American Meteorites. By G. F. ETirxz (Amer. J. 
Sci.y 40, 312 — 323). — 1. Meteorites from Brenkam Township^ Kioira 
Co.y Kan^tas , — 20 meteorites, weighing altogether 2000 lbs., wei’o 
found in this district in 1886. Tbe following is an analysis of these 
meteorites : — 


Pe. Ni. Co. Cu. P. S. 0. Si. 

88*49 10*35 0*57 0*03 0*14 0*08 trace trace 


Tbe^ olivine fl) and tbe dark outer zone of olivine (II) gave tbe 
following results : — 

SiOj. Al^Oj. FePa. FeO. NiO. CoO. MnO. MgO. S. 

1.40*70 trace 0-18 10 79 0*02 — 0*14 48*02 — 

IL 34*14 — — 23*20 trace 0*03 0*09 40*l9 6*42 


The sp. gr, of tbe^iron freed from olivine was 7*93, whilst that of 
tbe^ olivine was 3*376. The iron is brilliant white, enclosing tbe 
troilite, and snmunding tbe olivine crystals. Tbe outer zoue of 
dark-brown olivine is in reality con.posed of an intimate mixture o£ 
troilite and olivine. This group of meteorites is of special interest, 
because of the probable connection with the meteoric iron found in 
1883 in tbe Turner mounds in Ohio. 

2. Meteorite from Winn^ago Oo,, lotoa , — This meteorite was 
observed ^ May 2nd, 1890. It is a typical chondrite, with a 

sp. gr. of 3*638, and is composed approximately of 19*40 pex' cent, of 
nickeliferons iron. 6*19 per cent, of troilite, 36*04 per cent, of sili(*atcs 
^luble in hydrochloric acid, and 38 37 per cent, of silicates insoluble 
in hydrochloric acid. Tbe nickeliferons iron on analysis save the 
foLlowing results : — 

Fe. Ni. Co. P. Total. 

92*65 6*11 0*65 trace 99*41 


3. MOanne Sftm Fergruon, Sayioood Oo., NortJt Cantlina.— 
This fell on Jnly 18, 1889. Its weight was ahoat 8 oas., and it lery 
closely resembled the meteoric stone from Moos, Transvlvania 

4 Jfei^ In« from Bridgewaier, Burke Oo., North OaroVm.— 
pa weie^dO lbs., and measares 22^ hj 15 by 10 cm. It belftnffs 
to the c^bte group, and resembles the Cabm Creek and Glorietta 
Mimntam meteorites m structure. AnaJybis gave the following 
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Ee. Ni. Co. P. 01. Total. 

88-90 0-76 0 85 0*02 l‘9-97 

I*s sp. gr. was 6-617. 

5* Meteoric Iron from Summit, Blount Go., Alahamn . — This 
meteorite weighs 2-2 lbs., and measures 5 by 2 by 3 inches. It con- 
tains a large quantity of free iron chloride, and showed only a slight 
trace of the original crust, being almost completely oxid sed. On 
etching with nitric acid, no Widmanstatten figures were developed, 
but merely a fine marking similar to that of the Linnville meteorite. 
Analysis gave the following results ; — 

Pe. Ni. Co. P. Total. 

93-39 5-62 0*58 0-31 99‘90 

The sp. gr. w as found to be 6*949. B. H. B. 

Australian Meteorites. By A. Liversidgb (Chem. News, 62, 
267 ). — The Thumla meteorite, ionnd nea,r Windorali, in the Diamau- 
tina Distiict, Queensland, weighed 137 lbs., had a sp. gr. 7-78, and a 
well-marked crystalline structure; it was also remarkable for 
numerous nodules of iron sulphide, which in crystallising seem to have 
given rise to the numerous fissures that proceed from them. It con- 
sists ehsentially of nickel if erous iron containing a trace of cobalt and 
a small quantity of sulphur, phosphorus, and carbon. 

Vaidous earthy meteontes have been found in New South Wales. 
Of the three Barratta meteorites, the fiist, which has already been 
described, has a sp, gr. 3-429 ; the second weighs 31 lbs., sp. gr. 
3-706; the third weighs 48 lbs., sp. gr. 3*429 ; the Gihjoin meUonie 
weighs 67i lbs., sp. gr. 3*867 ; the Eh Elwah, 33^ lbs , with a sp. gr. 
of 8*537. These consist essentially of magnesium silicates (as ensta- 
tite), with moi-e or less nickeliferous iron and some other substances 
in small quantities ; they resemble one another in chai-acter, showing 
some variation in being more or less ci^acked or granular. 

D. A. L, 

Mineral Water of Penon de los Banos, Mexico. By L. 
L’H6Tfcj (/. Phaiuv, [5], 22, 427 — 430), — Tlie spiiug occurs on tlie 
side of a hill of gi-avel about 4 kiloin. north-east of Mexico. Tho 
water is perfectly limpid and inodorous. Its taste is first slightly 
acid, then alkaline ; its temperature 44*5^. L. Kio de la Loza found 
the atmosphere at the spring to contain: — Air (?), 6*2; carbonic 
anhydride, 63*3; nitrogen, 28‘8; water, 1-7 per cent, by volume. 
Sp. gr. of the water at 15° when received by the author, 100174. 
Total solid residue, 2*216 grams per litre. Arsenic, iodine, and 
bromine could not be detected. The solid residue contained : — 
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Sodinm carbonate . . . 
Potassium carbonate . 
Calcium carbonate . . 
Magnesium carbonate 
Sodium snlpbate. . . . 
„ phosphate . . 
„ borate ..... 
chloride .... 
Lithium chloride .... 

Silica 

Alumina 

Iron oxide 

Organic matter 


0‘1834 gi*ams per litre. 
0 2945 „ „ 

0-4039 „ 

0-4286 „ 

0-0074 „ 

0-00L3 „ 

traces „ „ 

0-7366 „ „ 

0 0060 „ „ 

0’1522 ,, „ 

0'0012 ,9 ,9 

0 0009 „ 

traces „ „ 


2-2160 


The water is closely analogous to those of Royat 
(Auvergne). 


and M »nt-Doro 
J. T. 


Hot Spring Waters. By A. LivBRSTDaE (CTem. Nno9, 62, 
264 — 266). — Pour samples of water from hot springs on Ferguson 
Island were examined. The surface rooks of this island are princi- 
pally slatey, but the immediate neighbourhood of the hot springs has 
all the nsual characteocn of such localities — ^incrastations, sulphur 
hillocks emitting sulpharous fumes and steam, seething mud pools, <fcc. 
Each of the four samples of water had a sediment consisting mostly of 
pulphnr ; in one sample (1) it was bine, and contained a few diatom 
frusiules and small crystals of selenite, in another (4) it was brown, 
whilst in the others (2 and 3) it was yellow. Sample 1 reacted acid, 
had a strong odonr of sulphnrous anhydride, deposited snlphnr on 
exposure to the air, and, on evaporation, left a pale-brownish, hygro- 
scopic residue, which, on ignition, intnmesced and gave ofF sulphuric 
fumes, leaving a mass, yellow when hot and brown when cold, con- 
sisting of soluble and insolnble silica, iron (originally ferrous), mag- 
nesia, lime, and sodium chloride in abundance. The other samples 
were very similar : sample 2 contained a good deal of free snlphuric 
acid and lithium, whilst samples 3 and 4 contained both sulphurous 
acid and hydrogen sulphide, and also lithinm. These samples gave, 
in parts per 1000, the numbers under 1, 2, 3, 4 in the following 
table : — 


1 . 2 . 8 . 4 . 5 . 

Total solids 14*10 4*90 3-10 7 58 0*76 

Loss on ignition ..... 9*63 1*27 0*63 2-11 0*34 

Chlorine — 1-24 0 73 1*39 — 


Sample 5 is a water from a hot spring on Savo Island ; it bad a 
black deposit consisting of particles of iron sulphide, of quartz, and 
other trans}:»rent minerals with a few diatom frustules. The water 
was clear, slightly acid, highly charged with hydrogen sulphide, and 
on exposure deposited sulphur. The residue from its evaporation 
was whitish, sulphurous, and silky-looking, and on ignition gave ofF 
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nmch steam, and blackened; tbe cai'bonaceous matter burnt away 
slowly. Hydi'ocblorio and snlpbarlc acids, bydrogen sulphide, 
silica, iron, aluminiam, calcium, magnesium, and sodium were 
detected. 

A sample of water from a freshwater lake on the raised atoll 
known as Santa Anna was of the density of fresh water, tasted flat 
and fresh, rapidly decolorised permanganate, and contained, besides 
plenty of chlorides, some lime and ammonia. Tbe lake is cut oS 
from the sea by a swampy tract one-third of a mile across. 

Some samples from the trachytic island of Simbo were examined. 
This island at the southern portions has indications of dying volcanic 
activity. At an elevation of 300 feet, there are fumeroles emitting 
steam, tempei*ataTe 208 — 210® F., hydrogen sulphide, and sulphurous 
acid, and depositing sulphur, alum, sodium chloride, milky opal, 
iron stains, &q. ; the water from them shows sulphurous acid and 
hydrogen sulphide, but no hydrochloric or carbonic acid. A 
fumerole at an elevation of 1100 feet above tbe sea discharged prin- 
cipally aqueous vapour at a temperature of 175 — 180® F., very slightly 
acid, but containing neitbei hydrogen sulphide nor hydrochloric acid, 
nor sulphurous or carbonic anhydride, and forming no deposit round 
the orifice. D, A. L. 


Organic Chemistry. 


Active Amyl Derivatives. By P. A. Q-cyb (OompL rew7.. Ill, 
746 — 747). — If the views previously explained (Abstr., 1890, 7*22) 
are correct, any substitution in the group CH 2 OI in active amyl 
chloride that keeps the mass of this group higher than that of the' 
unaltered H, Me, and Et groups will yield derivatives with a rota- 
tory power of the same sign as that of the amyl chloride. Examina- 
tion of forty amyl derivatives, which may be regai’ded as derived 
from the active chloride in the way indicated, proved that this deduc- 
tion is correct. 0. H. B. 

Hydrolysis of Halogen Carbon Compotmds. By 0. CHiuBsn*! 
(CompL r&nd.^ Ill, 747 — 748). — ^Ethylene fluoride is obtained as a 
colourless gas by heating ethylene bromide at 200® with silver 
fluoride. It is absorbed by lime water, with formation of glycol and 
calcium fluoride. The author is endeavouring to obtain erythrol in 
a similar manner. He has also investigated the action of halogen 
derivatives on boric anhydride at' a high temperature. Ethylene 
bromide and glycerol tribromhydrin yield a considerable quantity of 
boron bi'omide at 250®. Carbon tetrachloride yields boron chloride 
in large qnantit;^ ; tetrachlorethylene reacts with less energy and hexa- 
chIoi*obenzeuo yields no boron chloride. Carbon tetrachloride, silver 
fluoride, and amorphous boron yield gases containing fluorine, 

VOL. LX. u 
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clilorme, carton, and boron, witb some deposition of carbon and boron, 
and a small qnantity of silTcr. C. H. B. 

/3-Dipropylene. By F. Coutubieb (Bull, 8oc Chim. [3], 4, 
30 — 31).— If pinacone, after treatment witb salphnric acid, is sub- 
mitted to distillation, it yields, in addition to pinacoline, a liqnid boil- 
ina: at 60 — 70®, which on fractionation affords an impure substance 
boiling at 65° ; this, when heated with calcium chloride in sealed tubes, 
and subsequently fractionated over sodium yields P-dipropylme, OeHio, 
which boils at *69*5°. It neither forms a compound with cuprous 
chloride nor with silver nitrate in ammoniacal solution, but yields a 
tetrabromide, CeHwBri, which is soluble in alcohol and in ether ; it 
must, therefore, differ in constitution from the isomeric hydrocarbon, 
boiling at 39°, prepared by Favorsky (Abstr., 1888, 798) by the action of 
alcoholic potash on pinacoline dichloride, and probably has the con- 
stitution CB!.!CMe‘OMeICH 2 . By the action of acetic anhydride on 
pinacone at 80 — ^90° for several days, a crystalline diacetyl derivative 
of pinacone and a small quantity of /3-dipropylene are obtained ; the 
yield of the diacetyl derivative is further enhanced if the action is 
maintained in the cold during several weeks, when it n>ay bo 
extracted by dissolving the exc-ess of pinacone in water, and ro- 
crystaliising the residual crystals from ether. T. G. N. 


Constitation of Pulmmic Acid. By R. Scholl (Ber,, 23, 
3505 — 3519J. — Althongh the anther’s researches on this subject are 
not yet complete, he has thought it necessary, in view of the 
recent paper of Holleman (this vol., p 64), to publish the resuHs 
obtained up to the present time. From results obtained in his re- 
searches on the alkylated glyoxime peroxides, it appeared not impossible 

that fnlminic acid might he glyoxime peroxide itself, 


Against this supposition, however, is the fact that phenylglyoxime 
peroxide does not yield saUs (see this vol.. p. 316), and that ethereal 
salts cannot be prepared from mercnric fnlniinate. The author also 


finds that it cannot be converted into acid derivatives of phcnylgly- 
oxime peroxide, but that by the action of acetic chloride the chief 


product obtained is acetylisocyanic anid, CONAc. To carry out the 
last-named reaction, mercuric fulminate is mixed with light petroleum, 
and an excess of acetic chloride added. Hydrocyanic acid and a small 
quantity of isocyanic acid are evolved, and acet> lisocyanic acid passes 
into Folntion. The latter has not yet been isolated, but that it has 
really the constitution assigned to it is shown by the facts that it 
nuites with alcohol forming ethyl acetylcarbamate, NHAc'OOOEt, 
with ammonia to form monacetylcarbamide, HshT-CO-NHAc, and with 
acetamide to form symmetrical diacetylcarhamide, CO(NHAc) 2 , 
Further, it is resolved by water into carbonic anhydride and acet- 
amide. The residue which remains after separating the light petr- 
oleum solution consists chiefly of mercnric chloride, but contains al* 5 o 
small quantities of acetylcarbamide, and symmetrical diacetylcarb- 
amide. The formation of the latter can be readily explained, as part 
of the acetylisocyanic acid is decomposed by traces of moisture with 
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formaiion of acofcamide, which then combines with unaltered aceiyliso- 
cyanic acid, forming syrametirical diacetyloarbamido. The properties 
of this substance agree fully with the description of Schmidt (Abstr., 
1872, 718), who does not, however, give its melting point, which the 
author finds to be 152 — 153^. 

Attempts were made to isolate acetylisocyanic acid, by nsing 
nitrobenzene as diluent in the above reaction, and carefully fractiona- 
ting the product under diminished pressure. A liquid was obtained 
boiling at 78 — 80°, which is not, however, pure acetylisocyanic acid, 
but appears to contain about 14 per cent, of acetonitrile. Some- 
what similar results were obtained by Schiitzenberger {Oompt 
54, 164) in attempting to prepare this compound from acetic chloride 
and silver isocyanate. 

The yield of acetylisocyanic acid actually obtained amounted to 
more than 50 per cent, of the theoretical, and it would therefore 
appear that this is the only primary reaction, and that the other 
products are all formed by secondary reactions. The formula which 
most readily explains this is Steiner’s (Abstr., 1883, 1074), 
namely, HO-NiCiOlN-OH, but it is difficult to understand how a 
compound of this constitution, containing two carbon atoms united 
by double linkage, should be formed by the oxidation of alcoiiol. 

H. G. a 

Action of certain Inorganic Salts on the Specific Rotatory 
Power of Cane-sugar. By K. Pabnstbinjbr (Her., 23, X570 — 3178). 
— ^In this paper, an account is given of the action of the chlorides of the 
metals of the alkalis and of the alkaline earths on the specific rotatory 
power of cane-sugar. The author finds that with a constant relation of 
sugar to water, the chlorides of strontium, baiium, and magnesium 
cause a decrease in the rotation, which continues to diminish as the 
quantity of salt added is increased. The first action of chloride of 
calcium is to cause a deci*ease in the rotation, which, howevei*, on the 
addition of a certain quantity of the salt, reaches a maximum, furthet* 
addition causing an increase in the rotation, which eventually exceeds 
that of the pure sugar solution. 

If the relation of sugar to the salt be kept constant, and the quantity 
of water varied, it is found that the addition of water causes in all cases 
an increase in the specific rotatory power, that is, the action of the 
salts is lessened. The specific rotatory power is almost unaffected by 
varying the quantity of sugar with a constant i elation between salt 
and water. The chlorides of lithium, sodium, and potassium behave 
in a similar manner. 

An examination of the action of the same quantities of different 
salts shows that in the case of strontium, calcium, and magnesium 
the depression varies inversely with the molecular weight, and that th^ 
product of the two quantities is approximately a constant. Barium 
chloride does not act in the same manner, but the chlorides of fhe 
alkalis show a similar relation. The relation, however, only holds 
within each group of ohloiides, and not for two salts belonging to 
different groups. H. G. 0/ 
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Starcli. By C, Scheiblbr and H. Mittelmribr 23. 3473). 
— reply to tlie recent communication of Znlkowsky (this vol., 
2 K 165) on the same subject, 

Oummy Exudation from the Sugar Beet. By E. 0, v. Lxpp- 
MA.Ny (3er., 23, 3564 — 3666). — A number of large, unripe beet-roots, 
which had been allowed to remain for some weeks in paper, wei’e 
found at the end of that time to show a very remarkable appearance. 
Without any particular brnising being visible, a number of resinous 
drops had separated out in the furrows which commonly occur in the 
root, and had flowed together forming a hard, brittle, tasteless, and 
odourless mrss, which could be ri»adilyand completely separated from 
the roots. In appearance it resembled the ordinary plant gums ; it 
was insoluble in cold water and alcohol, and on burning evolved the 
characteristic odonr of the carbohydrates, leaving only a trace of ash. 
It slowly dissolved in boiling alkalis, and was precipitated from the 
neutralised solution by alcohol. When freshly precipitated, it dis- 
solved in water, forming a neutral, dextinrotatoiy solution. On boil- 
ing with dilute sulphuric acid, fnrfnraldehyde distilled over, and 
arabinose and galactose were fonnd in the residue; when oxidised 
with nitric acid, it yielded mncic acid. From these resuUs, it would 
appear possible that the componnd is an anhydride of arabinose and 
galactose, CsHioOs + OeHiaOs — HaO = CnHaoOu. The analysis of the 
crude compound agrees fairly closely with this formula, as also does 
the quantity of furfuramide and of mucio acid obtained in the fore- 
going reaction. The lack of material has, however, put au end to 
further investigation, as no other case of the formation of the gum- 
like compound has been observed, even when the roots have been 
specially bruised, H. Gr, C, 

Diisobutylamine Ethyl Oxalate. By H. Malbop (BnU, St)c. 
CMm, [3], 4, 253). — When an alcoholic solution of oxalic acid is 
added to diisobutylamine, a white precipitate is formed, which consists 
of diisobutylamine hydrogen oxalate and of diisobutylamine ethyl 
oxalate, resulting from tlie action of the former substance on the 
alcohol; the mixture is crystallised from boiling alcohol, when the 
diisobutylamine hydrogen oxalate first sej^rates as brilliant scales, 
and the mother liquor on evaporation yields acicular crystals of 
the ethyl ^It, COOEt*COO*NH 2 (C 4 H»)a; these ai-e dried over 
sulphuric acid, and are i*ecrystallised from lulling ether. When the 
substance is heated with water in a refinx apparatus for several days, 
diisobutylamine hydrogen oxalate is produced. The author is con- 
tinuing the study of the componnd. T. G. IST. 

Actuon of Propaldehyde on Alcohols. By S. B. Newbury and 
M. W- Barntjm (Amer. Chem^ Jl, 12, 5l3 — 520; compare Genther, 
AwnaLen, 126,63). — Frapylidene diethyl ether, OB^e'CH(OEt)8, is 
obtained by heating for 12 hours in a closed flask at 100° a mixture 
of propaldehyde (1 voK), ethyl alcohol (2 vols.), and glacial acetic 
acid (i vol.). The product is shaken with a strong solution of 
calcium chloride to remove unchanged alcohol, dried, and submitted 
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to fi'aotional distillation. The pure ether boils at 122*8° under a 
pi*essure of 744 mm., and has a specific gravity of 0*8825 at 0°. 

Propylideiie dimethijl ether^ obtained in a similai* way, boils at 
86 — 88°, and has a specific gravity of 0*8657 at 0°. 6. T. M. 

Action of AlcolLol on Acraldehyde. By S. B. Fewbtjet and 
E. M. Chamot {^Amer. Ghem. J., 12, 521 — 523). — The yield of isotn- 
ethylin, prepai*ed accoiding to the instructions given by Alsberg 
(fakrsber., 1864, 495), is veiy unsatisfactory and nnceiMiain. The 
<*ompound is best prepared by heating a mixture of acraldehyde 
(L vol.) and absolute alcohol (3 vols.) at a temperature of 50° tor 
five days. On shaking the product with a sta^ong solution of calcium 
ehlon'de, nearly the whole of it separates as an oily layer, which is 
dried and distillea in a vacuum. The purified product is a colourless 
liquid having a fruity odour, boiling at 85® under a pressure of 
11 mm., and with deccmposition at 180 — 185° under ordinary 
pressure, and having a specific gmyity of 0*8959 at 0°. That it is 
isooriefchyliu or triethox 3 fpropaue is shown by its behaviour towards 
bromine and by analy-^is, but its properties are difFei*ent from those 
ascribed to that compound by Alsberg. Q^he position of the thiril 
ethoxy-giujup is not established, although the facts, that it readily 
decomposes on boiling, and that the difEerence between the boiling 
point of this substance and that of pi*opylidene diethyl ether (compare 
preceding abstract) is nearly the same as that between the boiling 
points of acetal and ethoxyacetal, point to the third group as occupy- 
ing the eX’position, and to the constitution of the compound being 
01ilt‘CHMe-CH(OEt)3. G. T. M. 

Action of Crotonaldeliyde on AlcolioL By S. B. NTewburt and 
W. S. Calkin (Amer. Ghem, 12, 523 — 525). — When mixtures of 
crotonaldehyde and alcohol are heated for a considerable time at 
temperatures up to 100°, the substances remain unoliangeii ; 
combination, however, readily takes place when 60 gi*ams of the 
iormcr and 120 grams of the latter ai*e heated, in a closed bottle for 
^ix days at 50®, with 30 grams of diy zinc chloiide. The product, 

ietlhojayhutane^ probably having the constitution 

CH 3 Me-CH(OBt)-OH(OEt),, 

is a colouidess liquid of pleasant, fruity odour, boiling at 88 — 90®, 
under a reduced pressure of 150 min., and with slight decomposition 
at 190° under ordinary pressures. The specific gravity of the liquid 
at 0° is 0*b825. G. T, M. 

The Indian Grass Oils. By F. D. Dodos {Amer. Ghem* J., 12, 
553—564; compare Abstr., 1890, 231). — GitronelliG aldehyde has a 
density of 0*8560 at 20°, and a rotatory power expressed by 
[«]p = 4° 50'. Its molecular refxuotion, l£a = 47'6o, does not 
correspond with that calculated for an aldehyde having a hexatomic 
nucleus like the menthol series, but agrees with that calculated for 
the open chain formula 04 H 9 *OHlCH*O 3 He' 0 OBL, or a similar one ; 
hence, citronellic aldehyde must be regaled as a homologue of 
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acraldeliyde. On distilling tlie bromine additive product obtain* d 
from 100 grams of the aldehyde, 18 gi-ams of cymene were obtained. 
This compound, however, was not formed when the aldehyde was 
ti*eated with iodine and the prodnct distilled, but a liydrocarbon boil- 
ing near 160® was obtained. 

Gitmtellal-phosphoric acid is prepared as follows; — Phosphoric 
anhydride (5 grams) is covered with dry benzene (20 o c.) and treated 
with water (0*55 gram) dissolved in ether (30 c.c,). A cake of m eta- 
phosphoric acid torms, and the greater part of the liquid is tlieii 
poured off. To the residue, citronellic anhydride (10 grams) or 
citronella oil (20 grams) is added, and the containing vessel kept at a 
temperature of 70® for several hours. A concentrated solution of 
sodium carbonate is added until the solution becomes alkaline, tbe 
excess of oil separated, and the aqneous solution exti acted with ether. 
Should the aqneous liquid remain coloured, a few drops of hydro- 
chloric acid are added and the treatment with ether continued ; 
this pai't of the process is repeated until the solution becomes coioui - 
less. Excess of concenti*ated hydrochloric acid is now added, the 
solution cooled and filtered, and the precipitated acid cTystallised 
from warm dilute alcohol. It is spaiingly soluble in water, from 
which it crystallises in prisms or long, flat needles, hut dissolves 
readily in alcohol, from which, on slow evaporation of the solvent, it 
crystallises In square plates melting at 203". It is a monobasic acid ; 
the potassium salt crystallises in long needles and is very soluble in 
water ; the sodium salt crystallises in forms resembling those of the 
free acid ; the aniline salt and the quinoline salt both crystaliiso in 
while needles, the former melting at 165®. The acid is dextro- 
rotatory, and most probably has the constitution 

0,H„-0H<g>P0'0H, 

although the author has not succeeded in forming similarly consti- 
tuted compounds from other aldehydes. 

Leman Grass Oil . — This substance is of uncertain botanical origin. 
It resembles citronella oil, insomuch as its chief constituent is an 
aldehyde, which may be isolated by treating the oil with sodium 
hydrogen sulphite. When 1000 grams of tbe dry sulphite are dis- 
solved in 5 lities of hot water, 1 litre of the oil added whilst the 
solution is still warm, and the mixture vigorously stiired, a pasty 
mass of the hydrogen sulphite compound separates. On i*emaining 
for two or three hours, this precipitate dissolves, leaving a heavy, 
aqueous solution, containing the aldehyde, and a layer of i*esidaal oil 
(300 c.c.) above. In 24 hours, the solution is perfectly clear and may 
be siphoned off, filtered, and made strongly alkaline with sodium 
hydrtixide. The supernatant layer of aldehyde is separated, filtered, 
and dried, when it forms a jellow oil (yield 65—68 per cent, of the 
grass oil taken) of pleasant, citrene odour, and is slightly volatile in 
a current of steam. It boils with gradual decomposition at 225®, has 
sp gr, = 0-8968 at 15 5°, is probably inactive, behaves with silver 
nitrate, phenylhydiazine, aniline, and paratoluidine like citronellic 
aldehyde; gives paiamethjlpropylbenzene on distillation with phos- 
phoric anhydride, and cymene on distilling with steam the red oil 
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ohiained the action of concentrated hydrochloric acid; on treat- 
ment with zinc-dust and acetic acid, it gives a product, which is prob- 
ably the corresponding alcohol. Analysis of the aldehyde shows that 
it is isomeric with camphor, GioHieO. The above-mentioned aqueous 
liquid, containing the aldehyde, appears to be not merely a solution of 
the hydrogen sulphite compound in excess of sulphite, for a crystalline 
substance, having approximately the formula 

OioHxeO,2]SraHSOs,4N’a2S03,60HA 

can be separated from it, and further additions of the aldehyde to the 
solution do not cause the whole to precipitate as the sodium hydrogen 
sulphite compound. That portion of the lemon grass oil which does 
not combine with sodium hydrogen sulphite appears to contain a 
terpene as well as cymene. 

Indian Gercmiwm Oil — Samples of this oil differed greatly in be- 
haviour when distilled (compare Semmler, Abstr., 1890, 951). 

G. T. M. 

Action of Dilute Nitric Acid on Acetone. By S. B. Nbwbuky 
and W. R. Orndorff (Amer, Ghem. •/., 12, 517 — 519 ; compare Debus, 
Annalen, 100, 1, and Lubavin, J. Buss. Oliem. ISoc., 1881, 329 
aud 495). — ^Acetone (1 kilo.) was added to nitric acid of sp. gr. 1’42 
(1 kilo.), the mixture placed in tall glass cylinders, and a lew drops 
of fuming nitric acid introduced at the bottom of each by means of a 
long pipette. In a few hours, bubbles of carbonic anhydride com- 
menced to torm, and the evolution of gas continued steadily for 
seveiu.1 weeks. At the end of two months, the liquid, which had a 
marked odour of hydrocyanic and acetic acids, was poui*ed into a large 
dish and allowed to evaporate spontaneously. Aftei* several months, 
crystals of ammonium tetroxalate and free oxalic acid were found iu 
the syrupy residue, which, on further concentration and cooling with 
ice, yielded a large quantity of crystals, the chief product of the 
i*oaction. These crystals agreed in ever^ respect with hydroxyiso- 
butyric acid, OH*OMea*COOH, and tho original syrup furnished zinc 
hydroxyisobutyrate when boiled with zinc oxide. The mother liquor 
contained the zinc salt of another aoid, but in quantity too small to 
ailmit of its identification. Neither pyruvic acid nor any other pro- 
ducts of simple oxidation, without a breaking up of the acetone mole- 
cule, were foimed in perceptible amounts. The production of hydro- 
c> anic acid by the oxidation of organic substances has been explained 
by Hantzsch (Annaleti^ 222, 65), and the formation of hydroxyiso- 
butyrio acid from acetone, hydrocyanic and hydrochloric acids, by 
8taedeler (ibid., Ill, 320). G. T. M. 

Action of Hydroxylaxnine on Isonitrosoketones. By R. 
Scholl (Ber., 23, 3578—3581). — ^When concentrated boiling aqueous 
solutions of liydj^xylamine hydrochloride and isonitrosoacetone are 
mixed, the heat developed in the reaction causes the boiling con- 
tinue for some time. On neutralising with aqueous soda, a yellowish 
powder crystallises out, from which ether exjbracts methylgly oxime, 
Tho residue is practically insoluble in the common solvents, but dis- 
solves in small quantity in boiling alcohol or water, separating fiH>m 
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the latter in white, matted needles. It becomes brown at 180 — 200®, 
and explodes at 238 — 247°; it dissolves readily in mineral acids and 
Rolntions of sodinm hydroxide and carbonate, and is reprecipitated on 
neutralisation. Its composition, as found from analysis and the deter^ 
mination of the molecular weight by Baoult’s method, is OeHsNjOa. 
Its hydrochloride^ OeHsNaOajHCl, is formed by passing hydrogen 
chloiide into the dry substance suspended in ether, and forms a hard, 
crystalline cake, which dissolves fairly readily in absolute alcohol, 
melts at 112 — 113®, and explodes at a higher temperature. 

Isonitrosoacetophenone reacts with hydroxylamine in a similar 
manner, forming phenylglyoxime and a substance in«.oluble in ether 
and in all common organic solvents. It dissolves in soda with a 
j ellow colour, and is reprecipitated by acids in white flakes having 
the composition OisHuNaOi. It also dissolves in hot hydrochloric 
«cid, but sepain^tes out unaltered on cooling, and is probably identical 
with the componnd obtained by Muller and Pechmann by the action 
of hydroxylamine on phenylglyoxal (Abstr., 1890, 61). 

H. G. 0. 

Formation of Zinc Propionate by the Action of Carbonic 
Anhydride on Zinc Ethide. Bv R. Schmitt (/. pr. Ghem. [2], 42, 
568 — 669). — Wanklyn (^Annalen^ 107, 125) obtained sodium propion- 
ate by acting on zinc sodium ethide with carbonic anhydride. The 
author has succeeded in synthesising zinc propionate hy acting on 
zinc ethide with liquid carbonic anhydride in an autoclave at 
160 — 160°. At the same time there is a secondaiy reaction, by which 
some of the zinc propionate is decomposed into diethyl ketone and 
zinc carbonate. A. G. B. 

Preparation of Oerotic Acid- By T. Marie f/. Flmrm, [51, 22, 
343 — 344). — 125 grams of bees’-wax is heated with 3 litres of 93° 
alcohol for two hours. After cooling, the alcoholic jelly is pom ed off 
and the treatment with alcohol is repeated two or three time-, and 
each time for a longer period, until the whole of the ccrotic acid is 
removed. The alcoholic portions are united, filtered, and distilled 
'with a little potash, to retain the volatile acids which have been re- 
moved from the wax, and the distillate serves to dissolve the impure 
acid upon the filter. This solution being heated to boiling, the myiTcin 
contained forms minute droplets, which are deposited on cooling 
tjuietly, and adhere closely to tho flask. The supernatant jelly is 
poured on to a filter and washed with a small quantity of alcohol. 
Alter thi'ee such treatments and two ciyutallisations from alcohol, the 
acid is colourless, and melts at 76 — 77® ; it is then almost pure. If con- 
verted into the lead salt, according to Brodie’s method, ether extracts 
but an insignificant amount of matter, and the regenerated acid melts 
at 78®. j, T, 

Foxznation of Ethereal Salts by Means of Ethyl Chloro- 
carbonate. By R. Otto and W. Otto {Arch. Pharm.^ 228, 500—516). 
— When ethyl chloroe^bonate is gradually added to sodium foimate 
covered with about twice its volume of alcohol, caihouic anhydride is 
at once evolved; after remaining some time at the ordinary tempeia- 
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ture, tlie liqnid contains, ’besides sodinm chloride and eth^l carb- 
onate, ethyl formate and free formic acid, with perhaps some 
free hydrochloric acid. To separate the ethyl formate, the solution 
is supersaturated with sodium carbonate, water added, if necessary, 
and sodium chloride to reduce the solubility of the formate, which is 
then siphoned off, placed over ignited potash, and purified by frac- 
tional distillation. An intermediate cai'boxy-compound is supposed 
to be formed during the reaction, thus : — H-COONTa -f OlCOOJBt = 
JN’aCl + HOO'O-OOOEt ; this ethylic oarboformate is partly decom- 
})Osed directly, thus : — HOO*0*OOOEt = CO2 + HCOOEt (I), and 
the remaining part under the action of water from the alcohol gives 
HOO-O-OOOEt -H H3O = CO, 4- BtHO + HOOOH (II). If alcohol 
and water be excluded, equation (1) still holds good, but the 
remaining part of the oarboformate is decomposed as follows: — 
2HC0-0-C00Bt = EtaCOa 4 CO, 4 (HC0)30 (III), the latter 
immediately decomposing into formic acid and carbon monoxide. 
Sodium acetate treated with alcohol and ethyl chlorocarbonate 
similarly yields acetic anhydride and al'^o ethyl carbonate, showing 
that a reaction analogous to (III) holds good here, thus: — 
2MeC0*0*000Et =: (MeC0)30 4 EtsCOj 4 CO,. Calcium pro- 
pionate, sodium iso valerate, and sodium stearate yielded analogous 
ethyl compounds. Three monobasic acids of the aromatic series were 
next examined. Sodium benzoate when acted on by ethyl chloro- 
carbonate in presence of alcohol formed essentially eth^l benzoate 
and benzoic anhydride, whilst when water is excluded ethyl carbonate 
is also formed. Here also an intermediate carboxy-componnd, 
0i,H6CO’O‘COOEt, is supposed to enter into the reaction, analogous 
to the compound formed with formates. Potassium metaioluate 
yielded ethyl metatoluate and a larger amount of metatolnio an- 
hydride. Next, the sodium salt of an isomeride of the last acid, 
phenylacetic acid, was treated. This yielded ethyl phcnylacetate, 
but no anhydride, and in this respect resembles the fatty senes. Of 
bi basic acids, the potassium salt of oxalic acid yielded scai*cely any 
ethyl oxalate in presence of alcobol, owing to the precipitation of the 
salt fnim its aqueous solution by this alcohol. In the absence of 
alcohol, a small quantity of ethyl oxalate was formed after some days. 
With potassium succinate, the reaction was veiy energetic. Ethyl 
potassium succinate was produced, and a little ethyl carbonate. In 
the bibasic aromatic series, potassinm phthalato was employed. Ethyl 
phthalate was fonned, but much phthalic acid was re-formed. 
Finally, sodium salicylate yielded a little ethyl salicylate and cal'- 
bonate, and again much of the salicylic acid was regenerated. 

J. T. 

Pimelic Acids. By 0- A. Bischoff and K. Jatosntokbr (Per., 23, 
C399 — 34^)9). — Symmetrical dimethylglutario acid (m. p. 105®), from 
methyl iodide and ethyl isobutenyltncarboxvlate, is identical with 
the ‘Hrimethylsnccinic acid” from ethyl methylmalonate and ethyl 
bromisobntyrate, and also with the acid from ethyl methylmalonate 
and methyl iodide, as well as with Zelinsky’s acid (compare Abstr., 
1890, 132). On heating with hydrochloric acid in a sealed tube for 
24 hours at 230 — 250®, the para-acid is formed (Zoc. ci/.). 
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After tlie separation of dimethylglutaric aciid fi*oin the pi'odnct of 
the action of methyl iodide on ethyl i&obutenyltric«rboxylate, 
the lower fi-action, boiling at 200 — ^245®, yields a compound which 
has the formula CbHioO* ; two preparations showed the melting points 
88—92° and 103—118®, whilst the electrolytic conductivities, 
fitjoo = 353, are « = 0*0114 and 0*0112 respectively. This acid 
appears to occupy a position in the series intermediate between 
methylsnccinic acid and antidimethylsuccinic acid ; the formula points 
to its being an isomeric dimethylsnecinie or ethylsuccinic acid. The 
paper concludes with a systematic comparison of the acids obtained : 
(I) by the oxidation of castor oil; (II) from amyleue bromide (tri- 
methylsuccinic acid) ; (III) from methylene iodide and ethyl methyU 
maloikate (dimethyiglutaric acid) ; (IV) from methyl iodide and 
ethyl isobutenyltricarboxylate. J. B. T , 

Ethyldimethylsticciiuc Acid. By C. A. Bischofp and N. 
Mix'JZ (Ber., 23, 3410 — 3413 ). — Ethyldimethijhuccinic acid^ 

COOH-CHEt-CMes-OOOH, 

is prepared by heating ethyl orthobromisohntyrate with ethyl sodium 
ethylmalonate in xylene solution at 180 — 190° for 21 hours, under a 
pressure of 3 atmospheres the product appeal's to consist of a 
mixture of two ethereal salts; it is bydit>iysed with potash, and, 
after purification, the pure acid crystallises from benzene or water in 
long, concentric prisms, melts at 139® (uncorr.), and is insoluble in light 
petroleum, carbon bisulphide, and xylene, bnt readily dissolves in ethei*, 
acetone, chloroform, or glacial acetic acid. The edectrolytic conduc- 
tivity is jc = 0*0582 l/iQo = 351]. The barium and silver salts have 
been prepared ; the latter is crystalline, and insoluble in water. 

J. B. T. 

Tetramethylsuccinic Acid. By K. Atjwjbbs and J. A. G/iri)Kbk 

(B«r., 23, 3022 — 8625). — Tetramd;hylmceinimide, 

is prepared by dissolving tetramethylsuccinic acid in aqufons 
ammonia ; the solution is evaporated, and the residue heated at 230® 
for several honi's in a sealed tube ; the compound crystallises from a 
mixture of benzene and light petroleum in flat needles, melts at 187®, 
anti may be distilled without decomposition ; it may also he prepared 
by heating the anhydride with aqueous ammonia at 100®. The 
CO 

lihtnylimide^ C 6 Hi 2 <[QQ>NPh, is obtained by the action of aniline 

on the acid or anhydride, and crystallises from dilute alcohol, or a 
mixture of benzene and light petroleum, in needles, melts at 88®, and 
is insoluble in cold water. 

By treating the acid with phenylhydrazine, only one compound is 
obtained, which crystallises in flat, lustrous needles melting at 
124°; it may be volatilised without decomposition, and has the 
. , CMe*'CO-BrH- CMe/CO 

6Me.'CO-]5rPh> " antjdride 

is the sole product formed by the action of phosphoms pentachloride 
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OB tetrametbylsaccmic acid or its salts. With I'esorcinol, the acid 
fields a fluorescein derivative, which dissolves in acids with a i*ed 
coloration, and a green fluorescence. J. B. T. 

Homolognes of Maleic Acid. By G. A. Bischoff (Ber., 23, 
B414 — 342H). — ^A reply to Anschutz’s paper (this voL, p. 176). 
The affinity of sodium for oxygen is greater than that of hydrogen, 
consequently, in hydrogen sodium carbonate the oxygen of the group 
OjSfa is at a greater distance from the carbon atom than that of the 
(>i*oup OH; in carbonic acid, however, the oxygen atoms of both 
hydroxyl gi-oups are equally distant from the carbon atom ; hence 
tollisions readily occur, and the compound decomposes into water 
and carbonic anhydride. The same principle is illustrated by 
reference to acetaldehyde and chloral hydrate. A comparison is 
then instituted, by means of models, between succinic and maleic 
acids, on the one hand, and symmetrical dimethyls uccinic and pyi'o- 
ciuchonic acids on the other ; it is shown that the hydroxyl groups 
approach as closely as in the case of carbonic acid. As regains the 
influence of the other atoms or groups in the molecule, the elimina- 
tion of two hydrogen atoms from succinic acid, or their displacement 
by two methyl gi*oups, facilitates the foimation of anhydrides- It is 
})X‘oposed to deteimine what influence the ethyl and methyl groups 
have on the elimination of water from maleic acid. 

By the action of bromine on propenyltiicarboxylio acid, carbonic 
anhydn'de and hydrogen bromide ai*e evolved, and the resulting 
succinic acid derivative, COOH*OHMe*CHBr'OOOH, yields citi’aconic 
acid on distillation, whilst by the action of bydroclilonc acid at 
160^, mesaconic acid is formed. Eihylmaleic and ethylfnmaric acids 
are prepared in a similar manner from butenyltricarboxylio acid. 
Disubstitnted maleic acids may be obtained from the corresponding 
succinic anhydrides (compare Bischoff and Voit, Abstr., 1890, 743). 

Bthijlmethylmaleic anhydride is a colourless oil which boils at 237®, 
is soluble in potash, and is repi*ecipitared unchanged by hydrochloric 
acid. Xei*onic anhydride is formed in the same way from diethyl- 
succinic anhydiide. J. B. T. 

Combination of Malic Acid with Potassiiun Sodinm Molyb- 
date and with Acid Sodium Molybdate. By D. GbRNisz (Oompt. 
rmd.^ Ill, 792 — 794). — The salts wei*e added gradually to a solution 
of a deflnite quantity of malic acid, the total volume of liquid being 
kept constant, and the rotatory power was determined in the manner 
previonsly desevibed. With potassium sodium molybdate, 

K,0,2Na,jO,3MoOi,14HjiO, 

the Isevorotatory power at first increases in proportion to the quantity 
of salt added, and attains a maximum when throe equivalents of acid 
are present for each equivalent of salt. Subsequent variations in 
lotatory power indicate the foimation of compounds containing 
respectively 3 equivalents of acid and 2 of the salt, 8 equivalents of 
the acid and 3'5 of the salt, and 8 of the aoid and 6*5 of the salt. 

With malic acid and the acid sodium molybdate, 3Na4iO,7Mo08^ the 
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variations in r(»tation indicate tbe formation of a componnd of 
3 eqnivalents of acid and 1 of the salt, and a compound of equal 
equivalents of the acid and the salt) the phenomena being analogous 
to those observed with ammonium molybdate, although the rotatory 
powers are somewhat larger. 0. H. J3. 

Ethyl IsobHtenyltrioarboxylate. By C. A. Bischoff 23, 
3395 — 3399). — Auwers and Jackson have shown (Abstr., 1890, 1098) 
that the compound obtained by the action of ethyl methylmalonate 
on ethyl bromisobutyrate has the formula 

CMe(C00Bt)2-CH2-CHMe*C00Bt, 

and, when hydrolysed, yields dimethylglutaric acid with elimination of 
carbonic anhydride. The author had, however, previously prepared, 
in a similar manner, an identical compound from ethyl isobntenyl- 
iricarboxylate and methyl iodide, which he considered to be tri methyl- 
succinic acid. Further investigation has shown that “ethyl iso- 
bntenyltricarboxvlate “ consists of two compounds of the formuhe 
COOBt-Chle,-CH(COOEt)2 and COOEt-CHMe-OHa-CH(COOEt), 
lespectively, and that, on hydrolysis and elimination of carbonic 
anhydride, it yields a mixture of a-methylglntaric acid and dimethyl- 
succinic acid, which may be sepaiated by fractional distillation. ITo 
trimethylsnccinic acid could be isolated trom the methyl iodide and 
ethyl isobutenyltricarboxylate product, which, therefi>re, consists 
only of dimethylglutaric acid. Trimethylsnccinic acid has, however, 
})reviously been prepared, and is known by the name isupimelio acid 
(compare this vol, p. 289). J. B. T. 

Action of Nitrons Acid on Amido-derivatiyes. By E. A. 
Elobbik (JBec. Trav, 9, 134— 154) .—The action of nitrons acid 

on the following compounds Ixas been investigated by the author in 
<»i*der to determine the influence on the action of the accumulation of 
negative groups in the amido-derivative. 

Sfitrons acid acts on methyl amidoformate to form methyl alcohol, 
with evolution of nitrogen and carbonic anhydride. With the same 
reagent, ethyl methylamidoformate yields a nitroso-derivative, 
NO-NMe-COOEt, which is a red liquid ot sp. gr. 1*133 at 15®, boiling 
at 70® under a pressui*e of 27 mm. Methyl methylamidofomate also 
forms a nitroso-componnd, NO*NMe-COOMe, having similar proper- 
ties to the last-named componnd. Methyl ethylamidoformate, in 
aqueous solution, is acted on by a current of nitrogen trioxide, and 
fotms a nitroso-derivative, NO*NEt*COOMe, which is a dark-orange 
liquid of sp. gr. 1*143 at 16°. 

Methyl ctGetylarmdtiforrnafe, which is obtained by the action of ethyl 
methylcarbamate on acetic chloride at a moderate heat, is a crystal- 
line substance which melts at 93®, and is very soluble in water, 
alcohol, ether, chloroform, and eiysbillises easily from benzene. On 
treating an aqueous solution of this substance with nitrogen frioxide, 
decomposition occurs according to the equation CH/CO*NJB[*COOMe 
+ HNO, = CHa-COOH + Na -f GOa + MeOH. 
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Methyl imidodiformate, N'H(COOMe) 2 , is prepared by mixing 
methyl ohloroformate (1 mol.) and methyl amidoformate (1 mol.) with 4 
parts of toluene, and acting on the mixture with sodium mol.). After 
filtration of the pi*odact, the unattacked sodium is removed from tlie 
residue, and the mass is treated with dilute sulphuric acid, which 
yields up to toluene a crystalline substance melting at 134® ; this is 
very soluble in water, alcohol, acetone, and chloroform, slightly 
soluble in ether, and almost insoluble in light petroleum. Nitrous 
acid has no action ^diateyer on this substance, neither has it any 
action on ethyl dimethylamidoformate or on the corresponding meth} 1 
derivative. 

Ethyl methylacetylamitJoformate cannot be made by acting oii 
ethyl nitrosomechylamidoformate with acetic anhydride or on ethyl 
methylcarbamate with the same reagent; but in presence of zinc 
chloride, the reaction occurs in the latter case. Ethyl methylcarb- 
amate (60 grams), acetic anhydride (30 grams), and zinc chloride 
(4 grama) are heated for some minutes at the boiling point ol the 
mixture until a yellow coloration is produced ; the liquid is ex- 
tracted with ether, and yields, on distillation, a liquid which boils 
at 189® (c )rr.) and has a sp. gr. 1*083 at 15®, its melting point being 
8 — 9“. Nitrous acid does not act on this substance. 

Ethyl nitrosomethylamidoformate,NO*NMe*COOEt. This red liquid 
is dissolved in all proportions by alcohol, ether, and benzene, and is but 
slightly soluble in water although distillable with steam. The analogy 
in the composition of this substance to that of ethyl nitromethyl- 
carbamate led the author to treat it with ammonia, which does not 
react except in the presence of water, when it forms ethyl carbamate 
and methyl alcohol with evolution of niti*ogen, pointing to the forma- 
tion of a compound NHMe^NO, which immediately decomposes. 
Aqueous solutions of mono- and of di-methylamine react similarly to 
form the compounds NHMe*COOEt and NMe 2 *OOOEt, boiling at 165® 
and 147® (corr.) respectively. Ethyl ethylcarbamate reacts on the 
substance with formation of nitrogen, carbonic anhydride, and ethyl 
methylamidoformate. In conti^adistinction to the nitro -derivative, 
NO^•NMe•OOOEt, which yields with ammonia an acid nteimine, 
NHMe-NOjh the nitroso-derivative famishes only decomposition 
products of a coiTesponding nitz*osamine, NHMe*NO; the author 
endeavoured to isolate its potassium and barium salts, but was un- 
successful. Mineral acids decompose ethyl nitrosomethylamido- 
formate with substitution of hydrogen for the group NO ; oxidation is 
effected by an acid solution of potassium permanganate, but the 
nitroso-compound is not converted into the nitro-compound. 

By reduction of ethyl nitrosometbylamidoforinate with zinc-dust 
and acetic acid, a colourless solution is formed, having strong reducing 
properties, and probably containing the hydrazine, NHa*NMe*COOEt. ; 
but this the author was unable to isolate, or to obtain a condensation 
product of, with aldehydes. At the same time, a small quantity of a 
white powder, which melts at 127 — ^128® and sublimes at 18o®, is 
obtained; this appears to be etihyl dimethyltetrazonedicarboxjlate, 
N2(NMe*000Et)i. This substance is also formed when the liquid 
resulting from th6 redaction of a solution of the nitzx)SO-compouLicl 
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is oTidised by potassium permauganate, ferric cbloride, or bromine 
water, tbe last reagent affording the better yield. It is soluble in 
alcohol, benzene, acetone, or acetic acid, but is insoluble in water, 
ether, light petroleum, or solutions of the aqueous hydroxides or 
the mineral acids. 

By similar reactions, methyl nitrosoamidoformate yields the tetr- 
azone, N 8 (NMe-OOOMe) 2 , which melts at 184® ; and methyl nitroso- 
methylamidoformate, the corresponding derivative, N 3 (NEt*COOMe)., 
melting at 88 — 89®. The author concludes with theoretical specula- 
tions as to the rationale of the reactions. T. G-. N. 

Bednction of Glycnroidc Acid by Sodium Amalgam. By H. 
Thifrfflder (Zpif physiol. Gheni.^ 15, 71 — 76; compare Abstr., 
1887, 717; 1889, 337). — Pure sodium glycuronate was dissolved in 
five times its weight of water in a looselj-stoppered fiask, and a little 
2'5 per cent, sodium amalgam added, when hydrogen was evolved ; 
the liquid was then neutralised by sulphuiic acid, and more amalgam 
added; after some weeks, all the gl 3 Cnronic acid had disappeared. 
The liquid was filtered, acidified with sulphuric acid, and excess of 
alcohol added ; the sodium sulphate thus precipitated was filtemd off, 
and the filtrate evaporated to dryness on the water-bath, with the 
addition of barium carbonate. The residue was taken up wiih watex*, 
filtered, concentrated, acidified with sulphuric acid, and extracted with 
a mixture of alcohol and ether. The extract was evaporated to a syrup, 
when, after a short time, small, colourless cryst<)ls were deposited ; 
on recrystallisation from water, rhombic crystals, 1 cm. long, were 
obtained. Details are given relating to the measurement of the ciystals. 
Tbe substance has a slightly sweet taste, is readily soluble in water, 
but only sparingly in alcohol. It melts at 178 — 180®, and has the 
composition CaHkOt. Its barium, calcium, and potassium salts were 
examined. Examination of the solubilities and circular polarisation 
fthe free acid is optically inactive) excluded gluconic and galactonic 
acids. It does not reduce Fehling’s solution, so it cannot be mannitic 
acid- Similar considerations lead to the conclusion that it is not 
either of the three mannonic acids: so it is not the same as any 
known acid with the formula OeHisOg ; the nature of the new acid 
must therefore be the subject of renewed investigation. 

W. D. H. 

Action of Methyl Iodide on Puxfiirylainine. By M. Zjbnoni 
(Oazzetta^ 20, 613—617). — ^Purfurylamine may be readily prepared 
in considerable quantities by reducing fuifui-aldoxime with alcohol 
and sodium. Tbe yield is 20 per cent. When a solution of furfuryl- 
amine (1 part), in twice its volume of methyl alcohol, is heated 
with methyl iodide (5 pai*ts), the product, after purification, is a 
white, orystalline powder which melts at 118—120®, and has the 
composition CsHuOlTI. This substance has the gener^ properties of 
the iodides of the organic bases. It is soluble in water and alcoliol, 
and is reprecipitated from the aqueous solntton on addition of potash! 

Ite oonstitation is probably CH/NMeJ oorrespoad- 
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in^ hydroxide is formed by tbe action of moist silver oxide on tlie 
iodide, and may be obtained as a deliquescent, cryst-alline mass which 
absorbs carbonic anhydride from tbe air. Tbe chloride is obtained 
by treating tbe iodide witb fresh moist silver chloride. It is a deli- 
quescent crystalline compound. The a^^roc^Zm/Zc, C8Hi40brCl, A.uCl„ 
plaHnochlnride^ and jdcrafe are yellow, crvstalline compounds; the 
latter melts witb decomposition at about 180®. 

On distilling the hydroxide, an alkaline liquid having an odour 
resembling that of trimetbylamine and an oily product, which is 
resinified by hydrochloric acid, pass over. S. B. A. A. 

Action of Acid Chlorides on Bases in presence of Alkalis, 
By C. SoHOTTEN (Her., 23, 3430 — ^3431). — Polemical remarks on 
Marckwald’s paper (this vol., p. 181). 

Pyromncic and Dehydromncic Acids. By M. Zes^oni {Qazzeftit^ 
20, 517 — 520). — The author further confirms the results obtained by 
Oliver! and Peratoner (Abstr., 1800, 1242) ; both the solid product of 
the distillation of mucic acid and tbe mother liqnor, after sufficient 
purification, yielding ordinary pyromucic acid melting at 132 — 133®. 
In the course of the experiments, a considerable quantity of a reddish- 
yellow residue, consisting of dehydromncic acid, was obtained. This 
compound would appear to be more particularly formed when mucic 
acid is distilled at a low temperature. The methyl salt of this acid, 
08Ha05Me8, crystallises from water in large, white needles, and melts 
at 112®. It is not affected by treatment with bromine or nitric acid. 

The hydrazone, 040Hj*00’NiH2Ph, obtained by heating the theore- 
tical quantities of pyromucic acid and phenylhydrazine, crystallises 
in white needles, and melts at 142^ — ^143® ; its solution in concentrated 
sulphuric acid is coloured deep violet on the addition of ferric 
chloride, S. B. A, A, 

Bromobenzonitriles. By M. Schopfp (Per., 23, 3435—3440). — 
The best method of preparing these nitriles is to distil the coirespond- 
ing hn^mobenzoic acids with lead thiocyanate. The yield of niti*ile 
appears to be better the lower the melting point of tbe acid, 

Orthobramo'bmzonitrile is formed by distilling orthohi*oraobenzoic 
acid (20 grams) with lead thiocyanate (36 gi*ams) and purifying the 
product by steam-distillation. It crystallises in white needles, melts 
at 51®, and boils at 251 — 263® (uncor.) under 754 mm. pressure. It 
is easily soluble in hot water and alcohol, and has a characteristic 
odour resembling that of beiizaldehyde and benzonitrile. The yield 
amounts to 45 per cent, of the theoretical. Orthobromohenzonitrile 
can also be obtained by distilling orthobromohenzamide with phos- 
phoric anhydride. 

Ortliohromohenzoic chloride^ prepared by the action of equal weights 
of phosphorus pentachloride and orthobromobenzoic acid, is a colour- 
less liquid which boils at 241 — 243® (uncorr.) under 767 mm. pressure^ 
and gradually solidifies after a time. It has an odour resembling that 
of benzoic chloride, but less pungent. It is slowly decomposed by 
cold water, more quickly by hot water, and reacts veiy energetically* 
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with ammonia. Orthohrcminbenzamide, prepared by treafcinar tbe 
chloride 'V7ith finely powdered ammonium carbonate at the tempeia- 
tnre of the water-bath, crybtallises from hot water or alcohol in Jong, 
hard needles, melts at 156® when heated rapidly, and sublimes 
above 100®. 

Metabromobenzonitrile is obtained by distilling metabromobenzoic* 
acid with lead thiocyanate, and is extracted from the distillate with 
ether, after the unaltered acid has been neutralised with dilute am- 
monia. It crystallises in needles, melts at 38°, and boils at 225°. 

Faa'ahromohenzfymtrile is best prepared from pai*abromobenzamide 
by diatiilation with phospboHc anhydride and purification of the pro- 
duct by steam-distillation. Owing to the high melting point of para- 
bromobenzoic acid, only 33 per cent, of the theoretical yield is 
obtained on distilling it with lead thiocyanate. It crystallises fi’oni 
hot water or alcohol in blender, white needles, melts at 113", is some- 
what less volatile with steam than the ortho-compound, sublimes in 
white needles, and boils at 235 — 237° (nncorr.). 

When orthobromobenzonitrile is nitrated and the prodnct hydro- 
lysed, it is converted into orthobromometanitrobenzoic acid melting 
at 179 — 180°. Parabromobenzonitrile, when treated in the same way, 
yields parabromometanitrobenzoic acid melting at 199°. The nitra- 
tion is best effected by means of a mixture of potassium nitrate and 
sulphuric acid. By employing fuming nitric acid, the nitrile remains 
unaltered. 

crystallises from water in needles, 
melts at 117®, and is volatile with steam. 

Farahr<m(metanitrobens!on{trile crystallises in white needles, melts 
at 120®, is not so volatile with steam as the ortho-compound, dissolves 
easdy in hoi water, alcohol, and acetone, less easily in chloroform and 
benzene, and is insolnble in light petroleum. The amide is alone 
formed if the parabromometanitiobenzonitrile is allowed to remain 
in the nitric acid mixture for a short time. The amide forms colour- 
less needles, melts at 156®, and is not volatile with steam. 

E. 0. R. 

Action of Methylcbloroform on Phenol in presence of Potas- 
simn and Sodium Hydrczides. By P. Bigikblli (Ghem, Centu, 
1890, ii, 620 ; from Am?. Chvm, Jhnn.,12, 65 — 68). — ^With the object 
of generalising the reaction between chloroform and phenol in 
presence of potash, by which hydroxyaldehydes are produced, the 
author substituted methylcbloroform for chloroform, when, if the re- 
action were similar, hydroxybenzyl methyl ketone, should he produced. 
Instead of this, a substance of the formula CuHmOi is formed, which 
author regards as diphenylethylidene ether, CHalO(OPh)*. It is 
soluble in ether, and melts at 95—96°. It does not dissolve in 
potash, neither does it react with phenylhydrazine. With bromine 
water, a compound of the formula Cx 4 HisBr 202 is formed without any 
hydrogen bromide being produced. It crystalHfces in plates winch 
melt at 125°. 

A second substance is formed in the above reaction, a liquid, which 
distils with steam ; after drying over sulphuric acid, the analysis 
gave the formula GvEbOa, which agrees aith that of orthohydroAy- 
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acetoplienone. It does not, however, appear to combine with phenyl- 
hydrazine, or with hydrozylamine. By treating it in methyl alcohol 
solution with sodiam amalgam, a crystalline substance smelling 
strongly of oil of roses was obtained. J. W. L. 

. Tetrachloroplienol. By L. KoroouNfiNQ {Bull, 8oc. Ghim. [3], 4, 
8 — 9 ; compare Abstr., 1890, 241). — ^Tetrachloranisoil is heated with 
hydriodic acid of sp. gr. 1*5 (4 parts) in sealed tubes at 145 — 148° 
for 20 hours, and from the solution of the product in aqueous soda 
tetrachlorophenol is precipitated on the addition of hydrochloric acid, 
and after washing and drying, is crystallised from light petroleum. 
Thus prepared, it forms white needles, melts at 152'*, is sublimable, 
and boils at 278° with decomposition. Tetrachlorophenol is insoluble 
in water, but dissolves in organic solvents; the alcoholic solution 
decomposes carbonates and seems not to be poisonous. A mixture of 
nitric and sulphnric acids decomposes the sabstance with formation 
of chloronitroquinones. The author has prepared the acetyl deriva- 
tive, CsHCl^Ac, and the ammonium, silver^ lead, and copper salts. 

T. G. N. 

Constitation of Thymoqninone and jd-Hydroxythymoqni- 
none DerivatiYes. (By G. Mazzaka, Oazzetta^ 20, 481 — 485) — 
In a previous paper (see Abstr., 1890, 965), the preparation 
of /3-hydroxy thymoquinone from carvacrol [Me : O* : Pr : OH =s 
1 : 3 : 6 : 4 : 5] was described. To characterise this compound more 
tully, the anilide and toluidide [NHPh or HH^CsHiMe = 2] were 
prepared by boiling the alcoholic solution of the quinone with aniline, 
or toluidine, respectively. The anilide crystallises from alcohol in 
minute, deep-blue scales, dissolves in alkaline hydroxides forming a 
violet solution, and melts at 185 — 187°, whilst the isomeride derived 
from a-hydroxythymoquiuone melts at 135°. The toluidide also 
crystallises in blue scales which melt, however, at 196 — 197° ; whereas 
the corresponding isomeride melts at 165^. 

It is noticeable that in compounds derived from thymol, the melt- 
ing point is lowered in passing fiom the nitro- to the dinitro- 
deiivatives, and from the hydroxythymoquinone to either the anilide 
or toluidide, whilst the reverse occurs in the corresponding com- 
pounds from carvacrol. 

The author regards it as finally established that the i3-bromo- and 
^-bromohydro-thymoquinone are really o-derivatives [Br = 2]. 

S. B. A. A. 

Thymoquinone Pioxime. By F. Kehbhastn and J. Messinger 
(B er., 23, 3557 — jP564). — ^As already shortly mentioned (Abstr., 
1890, 1403), thymoquinone dioxime, 0«H2Pr«Me(HOH)a, may be 
obtained by the action of hydroxylamine on thymoqninone monoxime 
(nitrosothymol). In'* order to prepare it, a hot saturated alcoholic 
solution of the latter is boiled with double the theoretical quantity of 
hydroxylamine hydrochloride, the acid set free being nearly neutral- 
ised from time to time. The resulting crystalline powder is dis- 
solved in warm soda, precipitated by acetic acid, and reerystallised 
from boiling alcohoL It forms yellowish-wbite granules, which are 

YOL. LX. a; 
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insoliible in water and ammonia, sparingly solnblo in cold aloobol 
and acetic acid, and readily in solutions of the caustic alkalis, forming 
salts which are decomposed by carbonic anhydride. It becomes 
blown at 2u0° and decomposes with evolution of gas at 235®. Its 
solution in soda has the colour of an alkaline solution of potassium 
ferricyanide, and on the addition of very concentrated alkali, the sodium 
salt separates out in golden-yellow, prismatic crystals which ai'O very 
soluble in water. The dioxime is not identical with the polythymo- 
quinone dioxime described by Liebermann and Ilinski (Abstr., 188G, 
239). 

When an alkaline solution of potassium ferricyanide is added to a 
similar solution of thymoqninone dioxime, a green, flocculent precipi- 
tate of dinitrosucumene separates. It has an odour resembling that of 
iodine and of thymoqninone, and is volatile with steam, undergoing 
considerable decomposition at the same time. It is soluble in alcohol, 
ether, and acetic acid with an intense green colonr, the solutions also 
rapidly nndergoing decomposition. In the dry state, it is fairly 
stable, and melts at 72® to a greenish-yellow liquid which then 
solidities and again melts at 130® w'ith decomposition. The authors 
ragard it as most probable that the compound has the formula 

Cja,MePr«<g;g:g;J>O.H,MePr». 

When boiled with nitric acid of sp. gr. 1*35, it is converted into 
paradmitrocuviene^ C6H»MePr^5rOa)«, which crystallises from hot 
dilute alcohol in large, colourless, thick prisms, melts at 77 — 78®. and 
is readily soluble in alcohol, ether, acetic acid, and benzene. When 
reduced with tin and hydrochloric acid, it yields pcuradiamidocnmene^ 
which may he more readily obtained from thymoquinone dioxime by 
suspending it in alcohol, warming with an excess of stannous chloride 
and hydrochloric acid, evaporating the alcohol, diluting with water, 
and abiding aqueous soda. The base is exti*acted with oihei', 
the solution agitated with concentrated hydinchloric acid as long 
as separation of the hydi-ochloiide takes place. The latf 4 er is dis- 
solved in the least possible quantity of hot water, and concentmted 
hydrochloric acid added ; it then separates in well-developed, colour- 
less, four-sided plates, which are quite stable in the air, whereas the 
free base readily undergoes oxidation. The diamidocumene hydro- 
chloride obtained by Liebermann and Ilinski (loc. cit) is identical 
with the foregoing, but the latter investigators do not appear to have 
obtained it quite pure. 

On boiling paradiamidoenmene bydrochloride with acotic anhydi*- 
ide and anhydrous sodium acetate, it yields the diacetyl compound, 
CuHaoN^sOa, crystallising in slender, white, silky needles and melting 
at* 260®. H. G. 0, 

CholesteroL By K. Obbemullbr (Zeit. physiol, Ohem.^ 15, 37 

48).— Two formulae, 0*eH«0 and 027Htt0(Reinitzer, Abstr., 1888, 1076), 
have been ascribed to cholesterol (eholesterin). The chief object of the 
» present research was, by the analysis of certain cholesterol compounds, 
• to determine which is the correct one. The general result of tho 
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analyses is that “Reinitzer’s formula is correct. The following com- 
pounds were prepared : — 

Potassium ckoJpspq'oxide^ O^HaOK, was prepared by placing potas- 
sium in an ethereal solution of cholesterol. It agrees in all its pro- 
perties with Reinitzer’s sodium cholesteroxide. 

Gholestenjl propionate^ GriBi 4 grC^^<iOi, was prepared by heating a 
mixture of cholesterol with propionip anhydride on the water-bath 
f»ir half-an-hour ; on cooling, it sets to a fatty mass ; this is extracted 
with etlier, and the propionate precipitated from the exti*act by 
alcoliol in the form of rhombic plates ; melting point 98°. It is easily 
soluble in ether, benzene, and carbon bisulphide, sparingly soluble in 
alcohol. After fusion, there is, on coolii^g, a play of colours observed, 
blue, green, orange, and red, in the order named, by reflected light ; 
ihe complementary colours are seen by transmitted light. In order 
to use this reaction as a test for cholesterol, the latter must first be 
obtained in a pnre condition ; it may be most readily freed from the 
fats with which it is nsnallv mixed by the method of saponification 
before desoiibed (Abstr., 1890, 1474). 

Oholesteryl henzoatoy C27H45*C7H60> — This is best prepared by the 
action of benzoic chloride on cholesterol ; and this preparation may 
be nsed for the quantitative estimation of cholesterol. The crystals 
are plates which show two melting points, namely, 145° and 178°. A 
componnd with similar properties was prepared from isocholesterol. 

Gholesteryl phthalate^ O6H4CCOO*O{S7Hi02i prepared by heating 
phthalic anhydride and cholesterol at 18o°, and crystals obtained by 
the addition of alcohol to a hot ethereal solution. It is sparingly 
soluble in cold ether; melting point 182*5°. 

Oholesteryl benzyl ether. 0js7Br45'0*07H7, prepared by heating sodium 
cholesteroxide and benzyl chloride at 100°, was ciystallised from an 
alcoholic-ethereal solution in thin plates melting at 78°. 

Gholestenjl propionate dihromide. C,nH«BivC3H502. — This additive 
product is similar to that prepared previously by Wislicenns and 
Moldenbauer, 0a7H46Br20 (Annalm, 146, 178), by the action of 
broftline dissolved in cai'bon bisulphide on pure cholesterol, and to 
that prepared by Reinitzer {Wie^ier Monatsh,^ 1888, Heft 5), by the 
action of bromine on cholestoryl acetate. This suhstaiico is impor- 
tant, as the relation between carbon and bromine gives^a key to the 
humula of cholesterol. Gholestenjl hromohenzoate, 07HiBr08’C{»rH45, 
was also prepared and analysed. W. D. & 

Derivatives of Diphenylamine. By 0. Ernst (Ber,, 23, 3403 — 
3430) . — Amidochlorodiphenylamine^ 

HHPh-OeHaOl-HH* [NHPh : im, : Cl = 1 : 2 : S], 

is prepared by the reduction of the nitro-oomponnd with stannous 
chloride, tin, and hydrochloric acid in alcoholic solution ; it or^tjil- 
lises from alcohol in long, colourless needles, molts at 99°, and is 
readily soluble in ether, benzene, and chloroform. The picrate 
crystallises in yellowish-brown plates. The aceijyl derivative^ 

NHPh-CjaaChNHAc, 
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is formed T>y fhe action of tlie caloxilated quantitv of acetic soliydride 
at lUO®, and crystallises from alcoliol in silky, lustrous needles which 
melt at 150®. 

JS?^^e«yZor^7^aOTidoc^iZoro^Z^pfet^yZ'^mw^e, CeH jCl, is ob- 

tained on boiling the amido-componnd with excess of acetic anhydride ; 
it crystallises with difficulty in small, colourless needles. The pZafiwo- 
chloride crystallises from alcohol in long, brown needles. 

ThenijlmiwidocJdw is prepared by ttie 

action of nitrous acid on orthamidochlorodiphenylamine ; it cry'^tal- 
lises from alcohol in colourless lustrous needles, and melts at 128®. 

By the ezidat'on of an acid solution of amidochlorodiphenylamine 
with ferric chloride, a violet-red dye is produced, the hydrochloride of 
^ hich crystallises in yellowish-green, metallic, lustrous needles ; the 
picrate is deposited in dark-green needles ; the sulphah resembles the 
hydrochloride. The free base is obtained by the action of ammonia 
on the salts, as a brownish-red, crystalline pi*ecipitate. 

On heating orihamidochlorodiphenylamine with an equal mole- 
cular proportion of aniline hydrochloride at 200®, a deep-blue colouring 
matter is formed ; dilute solutions exhibit a copper-red fluorescence. 
The addition of ammonia changes the colour to reddish- violet with 
yellow-red fluorescence. A similar substance is formed by heating 
orthamidorhlorodiphenylamine hydrochloride alone. This compound 
probably belongs to the duorindine group, hut its constitution, like 
that of the previous dye, is unknown. 

Bitiitrophenylamidotoluylamine^ C 6 F 3 (]!^Os) 3 'K‘H*CsHaMe'N'Ifg 

[NH : (NO,)* = 1 : 2 : 4? NH : NH, = 1 : 2], 

is prepared by the action of dimtrochlorobenzene on orthotoluylene- 
diamine ; it crystallises from alcohol in brownish-yellow needles, melts 
at 147®, and is insoluble in water, but readily dissolves in benzene or 
chloroform. The compound is soluble in acids, with a pale-yellow 
colour. 

THnitroplienylazimidoM is pre- 

pared by the action of nitrous acid on the previous compound; it 
ciystallises from alcohol in small, pale, brownish-yellow needles, 
melts at 186®, and is insoluble in ether, but readily dissolves in benzene, 
chloroform, or glacial acetic acid. « 

J)witrophe7iyUf^ OMjE7-NH'CaH^NO,), [NH : (NO,)* 

= 1:2; 4], is prepared from dinitrochlorobenzene and /9-napnthyI- 
smine ; it is somewhat sparingly soluble in alcohol, from which it is 
deposited in brick-red crystals, and melts at 179®. 

Dini^henyUfi^phthoh CioH7-0-CJHi(N02> [O : (NO,), = 1:2:4], 
is obtained from jfl-naphtbol as a pale-yellow, vis(ia liquid which 
solidifies after some time, and crystallises from alcohol in steUate 
groups of pale-yellow needles melting at 95®. 

The corresponding diamido-derivatives are prepared by the reduo- 
Iflon of these three nitro-compounds ; diamidfphenylami^tohtylamiiie 
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and diamidopliPvtyUp-fiapJifhylamineyield. azo-deriva»tivcs on oxidation, 
but diamidcphenyUfi-viaphthol does not yield any colouiing matter. 

•T. B. T. 

Action of Fhosphoras Pentacliloride on Hydroxyazobenzene. 
By K. Heumann and R. Paganini {JUer., 23, 3550 — 3654). — The 
action of phosphorus pentachloride on hydroxyazobenzene was first 
examined in 1870 by Kekule and Hidegh (Ber,y 3, 2S5), who obtained 
a compound which they believed to be hydi‘oxyazobenzene, 

•OH 

The reaction was also examined by Wallach and Belli, and Wallach 
and Kiepenhener (Abstr., 1880, 556 ; 1882, 393), who also found the 
formula Gi 2 HiolSra 02 , and showed that the substance is reconverted by 
sodium in alcoholic solution into hydroxyazobenzene, but that it 
does not yield an acetyl compound, and is insoluble in alkalis. The 
last two properties are not in favour of the above constitutional 
formula, and the authors have therefore reinvestigated the reaction. 
They find that when equal parts of hydroxyazobenzene and phosphorus 
pentachloride are warmed on the water-bath until evolution of 
hydrogen chloride ceases, and the product no longer dissolves in 
alkali with a doep-yellow cidour, a mixture of two compounds is 
obtained which maybe separated by the difference in their solubilities 
in alcohol. The one agrees in all its properties with the so-called 
hydroxyazoxybenzene, and crystallises from acetone in golden-yellow 
plates melting at 148®. It was, however, found to contain phosphorus, 
the empirical formula being CaeHsrNeO^P, which agrees equally well 
with the figures for carbon, hydi'Ogen, and nitrogen given by the inves- 
tigators named above. Its ready conversion into hydroxyazobenzene 
is due, not to a reducing action, but to the alkali present, as zinc-dust 
and alcohol are without action on it. It is therefoi*e henzefneazopTienyl 
} hospihate^ P 0 ( 0 *C»H 4 *lin]S’Ph)a, and may also be prepared by acting on 
the potassium salt of hydroxyazobenzene with phosphorus oxychloride. 

The second product of the reaction crystallises in broad, orange- 
yellow needles, melts at 88®, and sublimes in golden plates. It is 
identical with the parachlorazobonzene prepared by Heumann and 
Mentha (Abstr., 1886, 874) from paramidoazobenzene, H. G. C. 

TMophenylbydrazine. By J. Buhl (Ber., 23, 3482—3483).— 
Tldophenylliydrazine^ S(0«HrNH*NH2)2, may be readily obtained 
from thioaniline by diazotising, adding sodium hydrogen sulphite, 
and reducing with zinc-dust. On the addition of concentrated hydro - 
chloric acid, the Itydrochlorfde separates out as a sparingly soluble 
salt, which is collected, pressed, dissolved in water, and treated with 
alkali, which precipitates the free base in small plates. The latter, 
after washing with cold water, is recrystallised from the hot liquid, 
and separates in yellowish, lustrous plates which, on drying, form a 
mass resembling paper. It melts at 115®, decomposes at ISO®, is 
sparingly soluble in cold, more readily in hot water, easily in alcohol 
and reduces Fehling’s solution in the cold. Its hydrochloride and 
mVplmte foim white powders. 


“<i: 


ijr-Ph 

~O.H. 
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Tbioplienylliydrazine readily combines witb 2 mols. benzaldebyde, 
forming the crystalline hydrazone, S(C 5 B[ 4 *N^ 2 H.CHPh)^ ; it also oonx- 
bines with phenylcarbamide. H. G-. 0. 

DiamylphenylhLydrazone. By S. Grimaldi {CJiem, Gentr,, 1890, 
ii, 553 ; Irom L'Orosi, 13, 190 — 193). — ^In manner similar to that used 
for the pi*eparation of nonylmethylphenylhydrazone (Abstr., 1890, 
1394), the author has now prepared its isomeride, diamylpheni/lhi/dr- 
asone^ from diamyl ketone, which was obtained by the dry distillation 
of calcium capronate. The ketone combines readily with phenyl- 
hydrazine, the elimination of water commencing at ordinary tempe- 
ratures, and considerable development of heat occurring during the 
process. Diamylphmylhydrascniey C(C 5 Hii) 3 !N*NHPh, is an oily, 
slightly-red liquid, having a strong, agreeable odour, bnt buiming 
ta te. It is neutral, insoluble in water, soluble in ether, alcohol, 
chloroform, &e. ; sp. gr. = 0*93896 at 0®. It remains fluid at —9 5". 

J. W, L. 

Isomeric Forms of Orthonitrophenylglyoxylic Hydrazone. 
By A. Krause (Ber., 23, 3617 — 3622 ; compare Fehrlin, Abstr., 1890, 
1117). — The hydrazone is converted into an isomeric form (m. p. 
188 — 189") by the action of aqueons potash in the cold ; soda is, how- 
ever, without action. Both compounds yield lead salts, from which, 
on treatment with sulphuric acid, the original substances are regene- 
rated. Isatic hydrazone, together with a little aniline, is formed 
from each compound on reduction with stannous chloride. 

By heating the hydrazone with sodium ethoxide and twice the 
molecular pioportion of ethyl iodide in a sealed tube for three houis 
at 130 — 14)®, the ethyl salt is obtained, crystallising from alcohol in 
yellow prisms melting at 126 — 128®. No diethyl derivative could be 
prepared. 

When treated with hydrochloric acid, the hydrazone decomposes 
into ammonia, aniline, and resinous matters. 

Metanitrophenylglyoxylic hydrazone is dissolved in alcohol and 
treated with aqueous potash ; a sparingly soluble salt is fomed which 
is allo^ ed to remain for 24 hours ; on the addition of hydrochloric 
acid, evolution of gas takes place, and a green, insoluble compound is 
obtained which melts at 284 — 285®. 

The author considei's that from these results the fonnulje previously 
advanced lor the two orthonitro-derivatives are no longer probable", 
and he suggests that the isomerism of the compounds may be of a 
stereometric nature, similar to that of many oximes, and explicable 
by the same hypotheses. J. B. T, 

Phenacyl Snlpliide. By J. Tatel and A. Maubitz (Ber., 23, 
3474 — 3475). — ^In a paper recently published by Delisle {Annalen, 
260, 250), the latter has described acetouyl phenyl sulphide, and has 
announced his intention of preparing other ketonic sulphides. The 
aathoTs have already obtained pheimcyl sulphide^ S(CH 2 *C 0 Ph) 2 , and 
in view of the above paper of Delisle, now publish the results of 
their investigation. 

Phenacyl sulphide is readily prepared by dissolving 100 pai*ts of 
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bromacetoplienoije in 400 parts of alooliol, and adding a solution of 
12 parts of sodium in 400 parts of alcoliol saturated with hydrogen 
sulphide, cooling well daring the addition, and subsequently heating 
for a short time on the water- bath. It crystallises from alcohol in 
compact, colourless prisms, melts at 77®, is very slightly soluble 
in hot water, readily in alcohol, acetic acid, chloroform, and benzene, 
and also dissolves in cold concentrated sulphuric acid with a yellow 
colour. It is coloured yellow by boiling alkalis, and reduces Fehling’s 
solution without deposition of cupric sulphide. On ti*eatment with 
an alkaline solution of hydrozylamine, it yields the dioxime, 

S(CH2*CPh:NOH)2, 

which is recrystallised from acetic acid. It melts at 151°, and is 
sparingly soluble in water, light petroleum, and benzene, readily in 
alcohol, ether, and acetic acid. The dihydrazone, 

SCOHa-GPhUSTaHPlOa, 

obtained by heating the sulphide with phenylhydrazine at 300®, 
crystallises from alcobc.l in slender, colourless needles which become 
yellow in the air; it melts at 146 — 147®. It is readily soluble in 
benzene and chloroform, almost insoluble in water and dilute acids, 
but dissolves in cold concentrated sulphuiic acid with a yellowish- 
green colour. 

When bi'omacetophenone is boiled with alcoholic soda, it yields a 
crystalline compound of as yet unascei’tained constitution, which 
seems to have the formula Oi6Hw02Br, H. G. 0. 


lyCetaparadiainidobeuzoic Acid. By A. Zehra (Per., 23, 
3625 — 3635), — [hT ; H ; 0 = 1 : 2 : 4] IHfurmiylquinoxaline7tietaoarbm 

oxylic acid, prepared by the action of 

0(C4Jtl8U).jN 

furile on metaparadiamidobenzoic acid in glacial acetic acid solution ; 
it crystallises from alcohol in pale-yellow needles, softens at 235®, aud 
melts at 245°. The compound is insoluble in benzene, but dissolves 
ill dilute ammonia or alkaline carbonates ; with hydrochloric acid, it 
yields a yellowish-rod colour, whilst the suli)huric acid solution is 
elierry-red, aud the original substanco is precipitated unchanged on 
the addition of water. The heunum $aU, (Ci 7 H 9 N 204 ) 2 Ba, crystallises 
in pale-yellow needles. 

* ^ OPh*lI 

BijphetiylquiiioxalinemefamrloicyUG add, ^p^[^>-C 6 H 3 *OOOH, pre- 


pared from diamidobenzoic acid and benzile, crystallises from glacial 
acetic acid or alcohol in yellowish plates or needles, softens at 280®, and 
melts at 288°. It is very sparingly soluble in organic media, but 
dissolves in alkaline carbonates aud hydrochloric acid. The barium 
halt, (C 2 iHijN 202 ) 9 Ba -|- SH^O, crystallises from dilute alcohol in small, 
white needles. The ethyl salt is deposited from alcohol in white 
needles, melts at 151°, and is insoluble in ammonia. 


CMelN, 


I)imethylquinc)xaUnemetaca7'hoxylic add, is 



ABSTRACTS OF CHEMICAL PAPERS. 


304 


prepared from diamidobenzoic acid and diacetyl ; it crystalli^^es from 
alcohol in small, white needles, softens at 2»50®, and melts at 257 — 260° 
with decomposition. In is readily soluble in alkaline carbonates and 
hydrochloric acid, but more sparingly in benzene or ether. The 
silver salt, is obtained in small, white, insoluble needles. 

Methylhyd/roxyquiTUM add, 

prepared from diamidobenzoic acid and pyruvic acid, resembles the 
previous compound, and crystallises in \thite needles which blacken 
at 330° without melting. The barium salt, (OioEi'iNzOz)JBe, + dH20, 
is deposited in pale-yellow needle^. 

Methyl jphenylenedica'i hoxymetaparadicarlamafe, 

C 6 Hs(NH-COOMe) 2 -COOH, 


is obtained from diamidobenzoic acid and methyl chloroformate ; it 
crystallises in lustrous needles, softens at 300° and melts at 350° with 
gas evolution; it is insoluble in water, but dissolves in alkaline 
carbonates. The silver salt is gelatinous. 

Carlaaidd<metaphe7tylearh<xeylic acid, CO^j^jj^-CeHs-COOH, pre- 
pared from diamidobenzoic acid and carbonyl chloride, is deposited in 
small needles or plates which are scarcely altered at 360° ; it is very 
sparingly soluble except in alkaline carbonates. 

Biaceiylmetaparediamidohenzoic add, 06 H 8 (NHAc) 2 *C 00 H, crystal- 
lises from alcohol in small, white needles, melts at 218° with evolu- 
tion of gas, and is sparingly soluble in dilute hydrochloric acid. 

Formylparamidobentoic add, COOH-OsHi'I^H-OOH [N : 0 = 1 : 4], 
is prepared by dissolving paramidobenzoic acid in concentrated formic 
acid ; it cryswlises from alcohol in short, white needles and melts at 
268*^ with decomposition. Metanitroformylparamidoheruoic add is 
iormed by the action of faming nitric acid on the previous compound ; 
it crystallises from alcohol in pale yellow needles, and melts at 221° 
with evolution of gas. 

Methefiiylamidinephenylenemetncarboxylic acid, 


is prep^d by the reduction of the nitro-compound, and crystallises 
from dilute formic acid in white needles which decompose at 325° 
w ithout melting. The hydrochloride, sulphate, and mtrate are crystal- 

J. B. T. 


Substitution of the Anilido-gronp for Halogen Atoms in the 
Benzene Nncl^. By M. Schopff (Ber,, 23, 3440—3445) —The 
behaviour of aniline towards parabromometanitrobenzoic acid has 
already been d^cribed (compare Abstr., 1890, 374). The author 
finds that a similar ration takes place between aniline and ortho- 
bromometamtrobenzoic acid and the corresponding ortho- and para- 
nitriles and amides and the sodium salts of the acids. 

Meianiiaro-orthmaidoher^do add, l^EFh'CtHzdHOzyCOOU, pre- 
pared by the action of aniline on orthobromometanitrobeuzoic acid, is 
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obtained in small, straw-coloured needles, by precipitating its alco- 
holic solution with water ; it melts at 247 — ^248°. The anhydrous 
sodium salt is obtained as a brick-red compound by adding the 
theoretical quantity of sodium to a solution of the acid in absolute 
alcohol; it absorbs moisture from the air, and then crystallises in 
yellow needles containing 2 mols. H 2 O, which are lost over sulphuric 
acid. The barium, calcium, lead, copper, silver, and mercury salts 
were also prepared. The HTiyl salt of the above acid crystallises from 
alcohol in yellow plates, and melts at 121®. 

Metmitrnparanilidohenz^^ NHPh*C 6 H 8 (N’O 2 )* 0 Nr, is obtained 
by carefully heating the bromonitrile with aniline for a short time ; 
it crystallises from alcohol in short, brick-red needles or plates and 
from hot water in needles, melts at 126®, and is easily soluble in 
alcohol, acetone, chloroform, and benzene, less soluble in light 
petroleum. Nitranilidobenzanilide and nitranilidobenzamide are 
formed in this reaction if the heating is prolonged, as the hydrogen 
bromide liberated in the formation of the anilidonitrile hydrolyses 
it to amide. These two compounds are easily separated, as the former 
is only slightly, the latter easily, soluble in hot alcohol. Metanitro- 
paranilidobenzamide crystallises in yellow needles, melts at 187®, and 
by the further action of aniline is converted into metanitroparanilido- 
benzanilide. 

Mecanitro-orthanUidohemonitrile^ N’HPh*C6H3(lSrO2)*0N’, is sparingly 
soluble in hot water, but easily soluble in alcohol ; by precipitation 
with water, it is obtained in lemon-yellow needles which melt at 
1 70®. Unlike the para-compound, it is not hydrolysed by prolonged 
heating with the hydrogen bromide formed in the reaction. 

C. Hi. 

DerlYatives of Farabromometaxiitrobexizoic Acid. By 
A. Geohmanit (Tier,, 23, 3445 — 3450 ). — Farahromometanitrdbenssoic 
chloride, NOi-CeHjBr-COCl, obtained by the action of phosphorus 
pentachloride on parabromometanitrobenzoic acid, forms yellowish- 
white needles, melts at 51 — 53®, and is soluble in benzene, acetone, 
and chloi'oform, slightly soluble in light petroleum. When this 
compound is gently warmed with aniline, parabromometanitrobenz- 
anilide is formed ; at a higher temperature and in presence of excess 
of aniline, metanitroparanilidobenzanilide is formed. Farahromomeia- 
•nitrohmizmilide crystallises from alcohol in beautiful, orange-yellow 
crystals belonging to tbe monosymmetric system, and melts at 156®* 
It is soluble in alcohol, ether, benzene, carbon bisulphide, chloroform, 
and acetone, sparingly soluble in light petroleum, and insoluble in 
water. Metamtropcvravilidohmzanilid^ forms leaty crystals, melts at 
216®, and is soluble in alcohol, benzene, chloroform, acetone, and 
acetic acid, but insoluble in light petroleum. 

Parahr(m(ym£tomHrohenzamide is best prepared by warming the 
chloride with ammonium carbonate. It crystallises from alcohol in 
colourless needles, melts at 156® (compare preceding abstract) and is 
soluble in alcohol, ether, and acetone, insoluble in water, light 
petroleum, chloroform, benzene, and carbon bisnlpbide. Mebamtro^ 
j^aramidoheiizamide, obtained by heating the hromamide with alcoholic 
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ammonia at 180®, crystallises in lemon-yellow needles, melts at 227®, 
and is soluble in. acetone, acetic acid, sparingly in alcohol, and 
insoluble in water, benzene, light petroleum, and chloi*oform. 

By the action of ammonia or aniline on ethyl parabromometanitro- 
benzoate, the halogen is displaced by the amido- or anilido-ginup ; the 
ethoxy-group remains unaltered. 

JEthyl metanitroparamidohenzoate melts at 145° and is soluble in 
alcohol, benzene, chloroform, acetone, ether, acetic acid, and aniline, 
insoluble in light petroleum. Ethyl metanitroparanilidobenzoate melts 
ut 12S° (compare Abstr., 1890, $74). E. C. B. 

Tolnidonitrobenzoic Acid and Kaphthylaxnidonitrobenzoic 
Acid. By E. Heidensleben (Be/*., 23, 3451 — $458). — Metanitropara- 
{ortho)tolidd6beiizoic acid, C 8 H 4 Me*NH' 06 Hs(JN 02 )*C 00 H, is prepared 
by heating equal weights of orthotoluidine, bromonitrobenzoic acid, 
and glycerol in a reflux apparatus until the liquid, on cooling, solidi- 
ties to a brown mass. It ciystalliscs from dilute alcohol in bright- 
brown needles, melts at 210 — 211®, and is easily soluble in alcohol, 
chloroform, benzene, acetic acid, and ether. The sodium salt, pre- 
pared by adding sodium to the alcoholic solution of the acid, crystal- 
lises in beautitul, dark-i*ed needles. The ethyl salt forms bright- 
yellow plates, melts at 1U6®, and is easily soluble in alcohol, ether, 
chloroform and benzene. 

Metmiidupam (ortho) to luidohenzolc add, 

C5a4Me-NH-C6H3(NH3)-COOH, 

is prepared by heating the nitro-acid with alcoholic ammonium 
sulphide at 120°. It crystallises from dilute alcohol in white needles, 
melts at 167®, rapidly coloui-s in the air, and dissolves in alcohol, 
acetone, and benzene. The ethyl salt is prepared by reducing the 
corresponding nitro- compound with alcoholic ammonium sulphide; 
it melts at 115®, and is easily soluble in alcohol, ether, and chloroform, 
slightly soluble in benzene. 

Met an,iiropara(para) toluidobenzoie add, 

CeH4Me-IfH-06H3(N0a)-C00H, 

has al^ady been described by M. SdiopfE. The sodium salt foras 
beautiful, dark-red needles. The ethyl salt crystallises iu beautiful 
dark-yellow shining plates, melts at 115“, and is easily soluble iu 
alcohol, ether, and benzene. 

Mekimidopara(para) toliiidobenzoic add, 

CeH4^e-]SfH-C6H3(NH3)-COOH, 

crystallises from dilute alcohol iu bright yellow needles, melts at 
lb5‘5 , and is easily soluble in alcohol and acetone, insoluble in water. 
The ethyl salt crystallises in colourless needles, which turn blue on 
exposure to air, melts at 14-3°, and dissolves easily in alcohol, etlier, 
and chloroform, sparingly in benzene. 

Ad7iiidQpaTa(paTa)tolaidohetiZQic add is obtaiaed bv acting on 
metaiiudopara(para)tolaidobenzoic acid (2 grams) dissolved in abso- 
lute alcohol (20 C.C.), with amjl nitrite (4 c.c.), and a few drops of 
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C 0 TiceTiti*ated hydrochlonc acid. It crystallises from alcoliol in 
beautilul, rose-red needles, and melts at 271°. The nitrazimido- 
eompound is obtained by dissolving the azimido-componnd in fuming 
nitric acid and precipitating witb water. It forms a yello wish- white, 
non-crystalline powder, and melts at 253°. 

Orthamid(jp7imy7para(^ara)tolyhimine, C«H 4 Me*!NrH*C 6 H 4 *!N’H 2 , is 
obtained by distilling the amido-acid under diminished pressure, and 
may be purified by precipitation from its aqueous solution with 
ammonia. It crystallises from water in colourless plates which redden 
on exposure to air, melts at 74°, and is easily soluble in alcohol, ether, 
chloroform, and benzene. When dissolved in hydrochloric acid, 
oxidation takes place, and the solution becomes red. 

Meiaydtrojpara- fi-napTitTiyloimidohenzoic add^ 

CioH,-NH-GeH3(lir02)-OOOH, 

is best prepared by heating a mixture of parabromometanitrobenzoic 
acid (1 part), /J-naphthylamine (2 parts), and glycerol (3 parts) to 
boiling in a reflux apparatus. The compound, when pure, is 
brick-red, and is soluble in alcohol, acetone, and acetic acid, less 
soluble in benzene and chloroform, and insoluble in water. The 
sodium salt is a red, amorphous powder soluble in water. The ethyl 
s ilt crystallises from ether in beautiful, bright-yellow needles, melts 
at 127*5, and is soluble in alcohol, acetone, acetic add, and chloro- 
form. 

Mdanitroparar(x^napM7iylamidohmzo7c add is pi'epared in the same 
way as the /J-aoid. It forms a red- brown, amorphous powder, and is 
easily soluble in dilute alcohol, &c., and somewhat soluble in hot 
water. The sodium salt forms a dark-red, amorphous powder. The 
ethyl salt crystallises in beautiful, red-brown platesl, melts at 109°, 
and is easily soluble in alcohol, benzene, acetic acid, and chloroform. 

Metamidopara^a^nap7ith^7^rivit2ohenzoic acid, 

OioH/NH-C6H3(NH2)-COOH, 

prepared by reducing the nitro-acid with alcoholic ammonium 
sulphide, crystallises in white needles, which become red on exposure 
to air, decomposes at 90°, and is easily soluble in alcohol, binzene, 
ether, and chlox^fbrm, insoluble iu water. E. 0. R. 

Nitration of Hydrozybenzoic Acids by Nitrons Acid. By 
A. Deningiar (/. pr. Ohem, [2], 42, 550 — 553). — When salicylic acid 
is nitrated with nitric acid, the nitro-acid of m. p. 228° is the chief 
product, that of m. p. 144° being obtained in small quantity only. By 
the following methods, each can be obtained practically free from the 
other. 

Asymmetrical metanitrosalicylic acid [m. p. 228° ; OOOH : OH : NOa 
= 1:2:6] is obtained by mixing salicylic acid (100 grams) and 
sodium nitrite (130 grams) with water (150 grams), and slowly 
adding 1*2 litres of sulphuric acid (sp. gr. 1*52), so that the tempe- 
rature may not rise above 15°, vigorous stirring being kept up during 
the pincess. After some four hours, the liquid is warmed to 50"*, 
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and after seTcral lionra more, the solid is filtered and reci'yatallised 
from water. 

Consecntive metanitrosalicylio acid (m. p. 144°) is obtained by mixing 
salicylic acid (100 grams) and sodium nitrite (170 grams), with water 
(150 grams), and adding 1 litre of snlphnrio acid (sp. gr, 1'62) at 60° 
all at once, so that the temperatnre may rise qnickly, as otherwise 
much of the acid of m. p. 228° will be formed. The solntion of the 
solid mass in water mn^ be heated with animal charcoal for some 
time to **liminate orthonitrophenol 

Metanitroparahydroxybenzoic acid (m. p. 185°) is obtained 1^ mix- 
ing parahydroxybenzoic acid (100 grams) and sodinm nitrite 
(200 grams) with water (£00 grams), adding 1 litre of snlphnric 
acid (sp. gr, 1*52) at 40°, and heating for a long time on the water- 
bath. When sodinm nitrite and cold snlphnric acid are added to the 
parahydroxy-acid, no nitro-acid is formed ; bnt, if the nitrite and 
snlphnric acid are mixed first, and thehydroxyhenzoic acid then added, 
the yield of nitro-acid is abnndant ; this shows that the formation of 
nitro'^ylsnlphnric acid is necessary, a conclnsion proved by snbstitnt- 
ing this acid for the mixed sodinm nitrite and snlphnric acid with 
good results. Phenol cannot be nitrated like this. A. G-. B. 

Ortho- and Meta-cresotic Acid. By B. l^iGTZfa and F. Eup- 
PSRT (Per., 23, 3476 — 3480). — Orthocresotic acid nnites with diazo- 
henzene chloride in the usual manner, forming an azo-dyo, which 
is readily converted by rednction with stannous chloride into omW- 
ortho(T€8fitic ddd. On the addition of concentrated hydrochloric acid, 
the hydrocMoride separates as a precipitate which is readily soluble 
in water, although bnt sparingly in hydrochloric acid, and may be 
readily purified by dissolving in water and precipitating with acid. 
On dissolving it in aqueous sodiam carbonate and saturating with 
acetic acid, the free amido-acid is obtained in small, colonrless 
plates, which are very sparingly soluble in the common solvents, and 
melt with decomposition above 300°. According to Jacobsen, ortho- 
cresotic acid has the constitution [OH : Me : OOOH =1:2; 6], and, 
as the azo-group almost invariably replaces the hydrogen atom in thei 
para-position to the hydroxyl gronp, it is probable that the amido- 
gronp in the above acid occupies the position 4. 

When amidotihocresotic acid is treated ^ith acetic anhydride 
and sodiam acetate, it yields a diacetyl compound, which is very 
soluble and difficult to purify. On warming it with dilute alkali, the 
acetyl group in comhination with the hydroxyl is eliminated, and on 
the addition of an acid, the monaceiyl derivative is precipitated in small, 
colourless needles melting at 275°. On treating the amido-acid with 
nitrous acid, a very stable diazo-compouud is formed, which may bo 
recrysrallisedfrom hot water; on reduction, it yields a hydrazine deriva- 
tive. On distilling the acid with quicklime or sodium carbonate, it yields 
paramidorthocresol, thus confirming the above assumption with regard 
to the position of the amido-gronp. 

When acetylamidocresotic acid is nitrated in acetic acid solution, 
the carboxyl group is eliminated, and its place taken by the nitro- 
gronp. The acetylamidonitrocresol thus formed crystallises from 
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alcobol in thick, yellow needles which melt at 217**; on boiling with 
dilute sulphuric acid, it yields the corresponding amidonitrocresol. 
This separates from alcoholic solution in long, brownish-red needles 
melting at 118°, and forms beautiful, red, crys^line salts with alkalis. 
On treatment with nitrons acid, it yields a diazo-compound, crystallis- 
ing in yellow needles, which may be dried at 70 — 80°, but explode at a 
higher temperature. It is almost unaltered by boiling alcohol, but the 
diazo-group may be removed if a moderate quantity of alkali be added 
to the boiling solution. The nitrocresol thus formed is identical with 
the one obtained by Hofmann and v. Miller, which has the constitution 
[Me : OH : 1^02 =1:2:8], showing that the nitro-group has, in 
reality, taken the position previously occupied by the cai'boxyl. 

Metacresotic acid was treated in exactly the same manner as the 
ortho-compound. The amidometacresatic acid obtained from it forms 
small, colourless plates which melt at 265°. From analogy, the most 
probable constitution is [OH : Me : NH2 : COOH = 1 : 3 : 4 :6], and this 
is proved by the fact that, on distillation with sodium carbonate, it yields 
paramidometacresol, which is converted by oxidation into toluquinone. 
On treatment with nitrous acid, amidometacresotic acid yields a 
diazo-compound similar to that obtained from the ortho-compound; 
this also yields a hydrazine on reduction. The diacetyl and woti- 
acetyl compounds are also obtained in a similar manner. The latter 
may also be nitrated with elimination of the carboxyl group, but in 
this case a dinitro-compound is obtained, which forms thick, yellow 
crystals melting at 225°, and has acid properties, forming a potassium 
salt which crystallises in beautiful, red needles. On warming with 
dilate sulphuric acid, it yields amidodinitrocresol, which crystallises 
from alcohol in ruby-red needles melting at 160°, and has both acid 
and basic properties. On beating with acetic anhydride, it yields a 
diacetyl derivative melting at 175°. 

When amidodinitrocresol is treated with nitrous acid, it yields a very 
explosive diazo-compound, crystallising in yellow plates. The diazo- 
group may be removed by boiling with alcohol in weak alkaline solu- 
tion ; the dinitrocresol thus obtained crystallises in orange-red needles 
melting at 99°. The constitution of the latter can only he represented 
by one of the following formulse, if it be assumed that one nitro-group 
takes the place of the carboxyl in the amido-acid, 

I. [OH : NO2 : Me : HO, = 1 ; 2 : 8 : 6], 

II. [OH : Me : (NO,), = 1:3:5: 6]. 

Of these the former is the more probable, as compounds in which the 
iiitro-groups occupy the adjacent position are usually unstable; 
moreover, on reduction, it yields a diamido-compound, which does not 
form an azine or quinoxaline on treatment with orthodiketones. 

H. G. 0. 

Saligeniiiozyacetic Acid. By F. Bioinxlli (Ohem, Centr., 1890, 
ii, 623 — 624; from Ann, OMm, Farm,^ 12 , 69 — 72). — Baligeminoxy- 
acetic acid, 0H*CH2*C6H4*0*CH;2'C00H, is prepared by warming saii- 
genin with chloracetic acid in presence of sodium hydroxide. The 
mixture is 6rst warmed on the water-bath, and finally over the fiame 
directly. The mass is then dissolved in a little i/vater, and the acid 
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liTserated by the addition of sulphuric acid. The acid may be recrys- 
tallised from water, and is thus obtained in white, lustrous plates 
melting at 120®. The solutions of the sodium and potassium salts aro 
precipitated by lead acetate, calcium chloride, and silver nitrate, but 
not by barium chloride. The lead and calcium salts are powdery ; 
the silver salt has the formula C 9 H 904 Ag + 2 H 3 O. It loses 1 mol. 
HbO readily, but retains the second molecule somewhat persistently. 
By treating the silver salt with methyl iodide, an ethereal salt of the 
formula is obtained, which probably has the constitutional 

formula OH-OHa-OsHi-O-CHa-COO-CH/CeHi-O-CHa-COOMe. 

If saligeninoxyacetio acid is heafed in a current of dry air at 
TOO — 108®, it loses 1 mol. H 2 O, and becomes converted into a caiamel- 
like substance of the formula CgHsOs, and melting -at 140°. It is 
insoluble in all ordinary menstrna, and dissolves Duly in soda or 
potash. J. W. L. 

Thionylamines, a New Glass of Compoands contaming 
Siilplnir. By A. Michablis and R. Hbrz (Ber., 23, 8480 — 8482). — 
It has already been shown by Michaelis (Abstr, 1890, 617) that 
thionyl chloride readily acts on primary and secondary asymmetrical 
hvdrazines forming compounds in which the hydrogen atoms of the 
]SrH 3 group are displaced by the SO 2 group. The authors find that 
the same reaction takes pl^e even more readily with the simple 
amido-componnds. The action of this reagent on aniliue has also 
been examined by Schiff 102, 111) and Bottinger (Abstr., 

1878, 863). The anthers proceeded in a similar manner to the last- 
nam^, dissolving 20 grams of aniline in double its volume of dry 
benzene and adding 20 grams of thionyl chloride also diluted with 
benzene, when separation of a solid substance and development of heat 
takes place. The viscid mass is then heated in a reflux apparatus, when 
a further reaction takes place, and the contents of the flask become 
thin. After cooling, the precipitated aniline hydrochloride is filtered 
off, and the clear liquid distilled. As soon as the benzene has passod 
over, the thermometer rises to 198 — 200® and a yellow liquid con- 
*(iensps, which after redistillation is quite pure, and as shown by its 
analysis, consists of tJiionylaniUne^ SO^NPh. This boils at 200 ®, has an 
aromatic and somewhat pungent odour, and is slowly decompobod by 
water and dilute acids, amd quickly by alkalis with formation of aniline 
and an alkaline sulphate. 

Thio7iylparatoluidin€, C 7 H 7 -K*SO, is prepared in a similar manner; 
it is a yellow liquid which has an aromatic odour, boils at 224°, 
and solidifies in a freezing mixture to well-developed, yellow civstals 
idelting at 7®. 

The reaction appears to be quite general, the thionyl group playing 
the same rfile with primary amines as the nitroso-group does with- 
Secondaiy amines. £[_ 

‘ ^.Metetho^lienylsTdplioiiic Acid. By A. DELrams and G . Lagai 
23, 6892 — 3394). — Potassium metetho!ryphenylsulphonatef 

\ OEt-C«H 4 -SO,K 4 H*0, 
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is deposited from Ts^afer in hard, octaliedral crystals, and from dilute 
alcoliol ill long, flat, lustrous needles. The harinw snlt^ GsHaSOABa + 
4H20, crystallises in needles ; the caUium salt^ (CHHqS 04 ) 20 a + 3 H 2 O, 
is deposited in thin, colourless plates. The free acifl crystallises with 
difficulty, and is r<^adily soluble in water or alcohol. The mlpho- 
chloride crystallises from ether in hard, pale-yellow needles, and melts 
at 38°. The mlphonamide crystallises from water in long, w^hite 
needles and melts at 131°. The hydrosulphiJe^ 0Bt-06H4*SH, is pre- 
pared by the reduction of the sulphochloride, boils at 238 — 239°, and 
on warming with sulphuric acid gives a yellow coloration which 
changes successively to red, green, and blue. J. B. T. 

Synthesis of Indigo and Allied Dyes. By K. Hhumann (Ber , 
28, 3481 — 3435). — Phenylglycocineorthocarboxylic acid is prepared 
by heating anthranilic acid (03 parts) with chloracetic acid (47 
parts) and water (600 parts) for two hours in a reflux apparatus. It 
crystallises from hot water as a yellowish, granular mass, and melts 
at about 200° with decomposition. It is only slightly soluble in cold 
water. The alcoholic solution shows a blue fluorescence. Tbe pre- 
paration of indigotin from this compound is best cariied out as 
follows : — Pbenylglycocineorthocarboxylic acid (1 p »rt) is fused with 
potash (3 parts) and water (1 part), with cons cant stirring, and tbe 
mixture heated at 180 — 200° as long as it deepens in colour. The 
melt is treated with water, oxidised with a current of air or with 
ferric chloride and hydinchloric acid, and the precipitated indigo 
collected and washed. ‘ The tempei’ature of the reaction is 60 — 80° 
lower than is the case when phCnylglycocine is employed (compare 
this voL, p. 76). E. 0. R. 

Synthesis of Indigo from Phenylglyoooine. By L. Ledekeb 
(J. pr. Ohem. [2], 42, 666 — 667) — The author combats Heumann’s 
claim for priority in this matter (this vol., pp. 76, 206). With regard 
to Heumann’s criticism that the indigo cannot actually exist in the 
melt, the author points out that when indigotm is melted with sodium 
hydroxido in a test-tube, the melt flrst becomes yellow and then 
orange-rod, subsequently again giving indigo-blue when treated with 
dilute sulphuidc acid; this behaviour is exactly similar to that of 
- pheuylglycooine and sodium hydi*oxide when melted together. 

A. G. B. 

Action of Methyl Iodide on Hydro-a-methylindole- By 0. 
Zaitt and A. Fcrratini (Ohem, Centr., 1890, ii, 664 ; from JRend, Acad. 
Lined, 6, i, 463 — 466 ) . — By boiling hydro-fit-methylindole (1 part) with 
methyl iodide (3 parts) for 20 minutes in a reflux apparatus, an oil 
is formed which is insoluble in the excess of iodide- After distilling 
off the methyl iodide, the oily substance solidifies, and may be re- 
crystallised from alcohol. It is of a slightly red colour, smells of 
, indole, and melts at 200 — 202°. It is tbe iodide of aoi ammonium 

base, and dissolves in water and alcohol. By 

the action of moist silver oxide, the free base may he obtained. The 
lattigr is crystalli];ie, iipaji ahsorb.a T^oisture md caifoonic anhydride 
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from tlie air. By agitatiag the iodide with freshly precipitated silver 
chloride, the chloride is formed, which is also hygroscopic. From it, 
the aurochloride and platinochloride may be prepared. 

J. W. L. 


Indazole Derivatives. By O. K Witt, E. ITolting, and B. 
GtBandmougin (Ber., 23, 3635 — 3644). — ^The conversion of nitro- 
toloidine [Me : NH 2 : B'02 =1:2:4] into the corresponding phenol 
by means of the diazo- reaction is only complete under certain special 
conditions, for example, by the addition of sodium nitrite t^ the ba^ 
dissolved in hot hydrochloric acid ; in ordinary circumstances, more 
or less nitroindazole is formed, probably on account of the close 
proximity of the methyl and diazo-groups. 

NOroindazde, NO,-C.H,<9^ira [OH : NH ; ITO, = 1 : 2 : 4], 

JN «. 


is prepared by dissolving nitrotoluidine (30 grams) in 60 grams of con- 
centrated sulphuric acid, diluted with 1 litre of water; the solution is 
cooled, mixed with 14 grams of sodium nitrite dissolved in 200 c.c. 
of water, and slowly warmed on the water-bath ; it is finally boiled for 
a short time, and, on coaling, a mixture of nitroindazole and nitro- 
cresol is deposited ; this may be separated by repeated crystallisation 
from water or xylene ; the pure product is obtained in white, lustrous 
needles which melt at 181*^, an^ in small quantities, may be volati- 
lised without decomposition. The sodium salt crystallises in yellow 
needles. The silver salt is also yellow. The methyl ether^ 


N 02 * 06 H 3 <^^>E’Me, is obtained by the action of methyl^ iodide 


and alcoholic potash on nitroindazole or the mixture of this and tjie 
cresol ; it ciystallises fi'om benzene in pale-yellow, fiat needles, melts 
at 159®, is insoluble in light petroleum, and yields azo^iy-derivatives 
on prolonged heating with alcoholic potash. The corresponding 
derivative of nitro-orthocresol crystallises from light petroleum in 
colourless needles melting at 74®. A<ietijlmtr(nvdoxole crystallises 
trom alcohol in lustrous needles, melts at 139 — 140®, and sublimes 
without decomposition. 

By the action of aqueous bromine on nitroindazole, a monohromo-> 
derivative is formed, which is deposited from benzene in small, 
yellow prisms, and from alcohol in small needles, which melt at 229®. 
The sodium salt crystallises in red needles. 

No satisfactory results were obtained by the oxidation of nitro- 
indazole. 

Nitroindazole may be reduced by the action of stannous chloride in 
acid solution ; it is, however preferable to employ ammonium sulphide. 

Amidoindazole, HH,-0.^<^_>NH, crTStallises from water uj 

white plates or needles ; the former contain water of crystallisation, 
whilst the latter are anhydrous and melt at 210®. The hydrochloride 
is deposited from alcoholic solution in white needles, decomposes at 
230® withonb melting, and is readily soluble. 

By the action of s^ium nitrite on a salt qf amidoindazole, hydroasy^ 
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iwlcusoU, OH-C.H,<J_>NH, is obtained; it is deposited from 

water in colourless crystals, melts at 215 — 216° ( ? 265 — 266°), and 
sublimes without decomposition. ludazole is produced by elimina- 
tion of tbe amido-group from amidoindazole, and is found to be 
identical with a specimen prepared according to the method of B. 
Fischer and Kuzel. No indazole could be obtained from ortho- 
toluidine by the method described above. J, B. T. 

Derivatives of Benzidinemetasulplionic Acid. By A. Zehra 
(B er., 23, /l4o9 — 8464). — Sodium diacetylhenzidinemptasulphonate^ 
NHAc*C 6 H 4 ’CbH 3 (NHAc)*SOiNa, is prepared by heating sodium 
benzidinesulphonafce with somewhat more than an equal weight of 
acetic anhydiide. Unlike most alkali salts of acetamidosulphonic 
acids, it is sparingly soluble in cold water, but easily soluble in 
hot water, from wliich it crystallises in beautiful, long, colourless 
needles. 

MetadinitrodiacetylhemiJinernetasulphonic acid, 

NO,*CaH3(NHAc>06H,(NHAc)(NO3)-SOiH, 

obtained by treating a solution of the above compound in concen- 
trated sulphuric acid, cooled to -f 5®, with a mixture of concentrated 
nitric and sulphuiic acids, has an orange-yellow colour, and is 
extremely soluble in water and alcohol. The potassium salt ciystal- 
lises from hot water in yellow needles. By heating with dilute 
sulphuric acid (1 : 2), the acetyl groups are eliminated and meta- 
d mitrohenzidhemefamlpfiotiit: acid, 

N0s*03H3(NH3)-03H.(NH3)(N0,)-S03H, 

is obtained as a dark-red, granular mass, very slightly soluble in both 
hot and cold water, but somewhat soluble in dilute mineral acids* 
The potassium salt crystallises in bright-red needles, and is only 
slightly soluble in hot and cold water ; the ammonium and sodium 
salts show the same behaviour. The teti*azo- compound yields with 
^-naphthol a blue-black dye of coppery lustre, which does not dye 
cotton, and dyes wool in an acetic acid bath a garnet-red; with 
)6-naphtholdisulphonic acid R., it gives a beautiful reddish-violet, 
and with ^-naphtholdisulphonic acid G., a violet-black dye. 

Meiadiamiddbmzidiu e metasnl phonic aoid^ 

aH,(NH,)yC,Hs(NH3)3-SO,H, 

is obtained by reducing the nitro-compound with tin and hydro- 
chloric acid. The hydi'ochloride is extremely stable, and is easily 
soluble in hot water, slightly so in cold water. Sodium nitrate, when 
added to the acid solution, causes the precipitation of fine, yellow 
flocks, consisting probably of the azimide, but owing to the small 
quantity it could not be examined. Ferric chloride instantly darkens 
the solution, and precipitates a black compound. Platinic ohkride 
does not form a double salt, but acts as an oxidising agent. The 
picrate crystallises in bright-yellow needles, and is sparingly soluble iu 
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alcoliol and water. When a hot acid solution of the diamine is treated 
with the potassium salt of croconic acid, the aziue, 


3 8 



is formed; this when dry has a black colour and green metallic lustre, 
and is very slightly soluble in water, but more soluble in dilate 
alkali, from which the potassium salt is precipitated in black, micro- 
GTystalline needles on the addition of concentrated potash. An aqueous 
solution of the azine is completely decolorised by barium chloride, 
and a heavy, black compound separates. E. 0. R. 

Fluorene Hydrides. By P. A. G-ute (Bull Hoe, GJdm,^ [3], 4, 
266 — 268 ; compare Abstr., 1889, 720). — Fluorene (3*6 grams), phos- 
phorus (3 grams), and hydriodic acid, sp. gr. 1*7 (9 grams), were 
heated in sealed tubes at 250 — 260° for 6 — 7 hours, and the liquid 
resulting from the extraction of the product with ether was fi*ac- 
tionated over sodium. Two hydrides were obtained, a decahydride, 
OisHao, which boils at 254 — 256°, under a pressure of 727 mm., and 
which is still liquid at —15°, but crystallises above —73°, and is 
oxidised on contact with air, and an octohydiide, boiling at 

272 — ^275®, having properties similar to the former. Both these 
hydrides are solnhle in ether and benzene, and have an odour like 
t&bt of diphenylmethane. In addition to these hydrides, a sample of 
flnorene containing traces of phenanthrene yielded phenanthrene 
octohydiide, boiling below 300°. T. G. K. 

02±mes of Haloid Benzophenones. By R. DsnuTn and M. 
Dittbich (Ber., 23, 3609 — 3617), — Parachlorobenzopheuone, prepai^ed 
from chlorobenzoio chloride and benzene, when acted on by hydroxyl- 
amine and excess of alkali in the cold, yields two oximes which 
may be separated by fractional crystallisation from alcohol ; the 
one melts at 155 — ^156° instead of 149°, as previously stated by 
Beckmann and Wegerhoiff (Abstr., 1889, 1066), and is termed the 
a-oxime. The second, or and more soluble modification, is de- 
posited from dilute alcohol in square prisms melting at 95°. ISTo other 
oxime could be isolated. Both compounds dissolve completely, although 
with some difficulty, in aqueous alkalis. The /9-oxime is conveitod 
into the o-modification by heating for about thi*ee houi*s on the watex*- 
bath, but no change occurs on boiling with alcohol. Both compounds 
yield chlorobenzophenone when heated with hydrochloric acid for 
eight hours at 100^. 

a-AcetylparcbcMorohenaopheno^ie crystallises from alcohol in rhombo- 
hedra, and melts at 147 — 148°. The p-^aeetyl derivative is readily 
soluble in alcohol, from which it is deposited in long, slender needles, 
and melts at 105 — 106®. The hydroximes are regenerated from both 
compounds by the action of alcoholic potash. 

oL-Faraohlorohenzopiemne benzyl etjlsr is obtained by ta*eating the 
hydroxime with benzyl chloride and sodium ethoxide, and crystallises 
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from alcohol in short prisms melfciug at 74 — 75°. The corresponding 
p-dmvatiue is deposited from alcohol in long, ii it needles, and melts 
at 98 — '19°. Both compounds yield benzyl iodide when heated with 
hydriodic acid. 

Metadihromobenzophenone is best prepared by heating benzophenone 
with the calcnlated quantity of bromine, together with a little iodine 
and water, in a sealed tube for four hours at 150® ; after purification, 
the product crystallises from alcohol in broad, lustrous needles, and 
melts at 141°; the yield is 40 per cent. On gently heiting with solu- 
tion of hydroxylamine hydrochloride, an oxime is obtained, which is 
sparingly soluble in alcohol, and crystalKses in slender needles ; the 
yield is quantitative. The ketone is regenerated by the action of 
hydrochloric acid. No other oxime could be separated, and only the 
one compound is formed on treating the ketone with hydroxyl amine 
and excess of alkali in the cold. All attempts to transform the oxime 
into a second modification were fruitless. From these results, it 
would appear that the power of forming two oximes is dependent on 
the symmetry, or otherwise, of the molecule. J. B. T. 

Action of Nitrogen Tetroxide on Aromatic Eetoximes and 
on Glyoximes. By R. Soholl (Her., 23, 3490 — 3505). — The author 
has previously shown ( Abstr., 1888, 443) that aliphatic ketoximes, when 
treated with nitrogen tetroxide in ethereal solution, are converted 
into pseudonitroles. The aromatic ketoximes behare in a somewhat 
similar manner, but the compounds obtained appear to correspond 
not with the fatty pseudonitroles, but with the dinitro-componnds 
obtained by the oxidation of the latter. 

When benzophenonoxime (6 grams) is dissolved in ether (120 
grams), and nitingen tetroxide (3*5 grams) added, a brown solution 
is formed, which, after remaining for 10 minutes, is shaken with 
soda soluiion to remove nitric and nitrous acids, dried with calcium 
chloride, and allowed to evaporate in a vacuum. The product of the 
reaction is thus obtained in large, colourless, seemingly monosymmetric 
plates, which may be pui^ified by the addition of water to the hot alco- 
holic solution. It has tho composition OwHioNnOi, melts at 78 — 78'5°, 
decomposes with evolution of bi’own fumes at 98 \ and is soluble in 
tlie common oi*ganio solvents. Tho simplest supposition is that it is 
dipJienyldinitrcmetJmne^ That the nitro-groups have 

not enWed the benzene ring is shown by the fact that on reduction 
it yields benzophenonoxime and benzyl hydrylamine, CHPha'NHa; 
the formation of the first-named compound is not, however, altogether 
in favour of the supposition that the above substance is a dinitro- 
componnd, and it is not impossible that both this compound and also 
the corresponding fatty dinitro-componnds may have a constitution 

oxpi'essed by the general formula , which agrees with 

the formula recently suggested by V. Moyer (Abstr., 1888, 702) for 
the pseudonitroles, namely, Xa^.O^N'O-NOi- For the sake of simplicity, 
however, these substances may, for the present, be regarded as dinitro- 
compounds. 

Acetophononoximo is acted on by nitrogen tetroxide in the same 

IS 2 
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manner, but the oil obtained containH acetophenono, which conlcl not 
be separated. On heating to 60®, the oil decompoHCH, with evolution 
of nitrons fumes. 

Niti'ogen ietroxide acts on aldoximes in quite a difEerent manner ; 
a simnle oxidation taldne: place with formation of peroxides, thus, 

. . Ph*o:Jsr-o 

benzaldoxime yields dijplienylglyoMnie Ph-O'N'O’ 

described by Beckmann (Abstr., 1889, 980), under the name azodi- 
benzenyl peroxide. The reaction is also similar to the formation ofc* 
diphenyldinitrosacyl (dibenzoylglyoxime peroxide) by the oxidation 
of nitrosoacetophenone with nitric acid (Hollemann, Abstr., 1889, 49). 
As it appeared not impossible, from the author’s experiments, that 

HC*N*0 

fulminic acid has the constitution P* 282), 

the oxidation of the gly oximes has been more closely investigated. 

Methylethylglyoxime is readily oxidised, both by alkaline potassium 
ferricyanide and by nitrogen tetroxide, the latter giving the best yield ; 
the product of oxidation is a colourless, refractive, pleasant-smelling 
liquid, which boils at 116 — 116° (uncorr.) under 16’5 mm. pressure, 
and is miscible with the ordinary organic solvents, but is only sparingly 
soluble in water, and insoluble in alkalis. Its analysis agrees witii 
the formula GfiH^a 02 , and on distillation at the ordinary pressures 
it is partly decomposed into isocyanates, and is thei’efore, in all prob- 
ability, methylethylglyorime feroxide, corresponding 

^ iiitU.JW*0 

ddmethylglyoseime peroxide is readily obtained by oxidising dimethyl- 
glyoxime with nitrogen tetroxide in ethereal solution. It closely 
resembles the foregoing, hut boils practically without decomposition 
at 222 — ^223° under 726 mm. pressure. 

The oxidation of monomethylglyoxime does not proceed as smoothly 
as in the two previous cases, an oil being obtained which is soluble in 
water, hut ve^ readily decomposes. It yields a yellow compound 
with soda, which also quickly becomes resinous. When the action of 
nitrogen tetroxide is allow'ed to continue for some time, a crystal liiu* 
compound, of the formula CsHaNiOs, is also obtained, whicli lias 

probably the constitution 


More stable products are obtained fiom monop henylgljoximo. 
This is best prepared by the action of a boiling solution of hydroxyl- 
amine hydrochloride on the crude sodium salt of isonitrosoaoeto- 
phenone obtained by Olaisen and Manasse’s method (Abstr., 18S7, 
944). The oxidation cannot he carried out in alkaline solution, as the 
peroxide is at once decomposed by alkalis, but nitrogen tetroxide in 
ethereal solution readily effects the change. The resulting solution, 
after washing with water, is evaporated, the residue extracted with 
(^lorofoim, and punded by precipitating its chloroform solution with 
light petro^bum, or its acetic acid solution with water. Analysis and 
determination of the molecular weight by Baonlt’s method showed its 
formula to he CaHsNaOjs, which agrees with the expected constitii- 
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tional formtila, 


PliO:iT-0 

h 6 :n- 6‘ 


It Las a bitter taste, melts witL decom- 


position at 89 — 95% is readily soluble in ether, acetone, chloroform, 
and acetic acid, more sparingly in alcohol, and insoluble in light 
petroleum. On recrystallising from alcohol, it is partially converted 
into benzaldehyde, and the odour of the latter and of phenylcarb- 
amine is also observed on boiling it with water. With concentrated 
hydrochloric acid, it yields hydroxylamine. All attempts to displace 
the hydrogen atom by metals have been without success. 

H. G. C. 


Ethers of Benziloximes. By M. Dittrich (Per., 23, 3589 — 
3608). — Attempts to prepare the methyl ether of 7-benziledioxime 
according to ihe method of Japp and Klingemann. resulted in the 
formation of products identical with those from yS-benziledioxime, 
showing that ^e 7>oxime had become converted into the more stable 
/J-modification by the action of the alkali. The hydrochloride of 
^-benzildioxime methyl ether softens at 130% and melts at 140 — 143% 
instead of 130° as previously given. 

a~Benziloxime methyl ether is prepared by the same method, and 
crystallises from alcohol in lustrous plates; it melts at 62 — 63°, is 
readily soluble in ordinaiy media, and does not combine with hydro- 
chloric acid. No isomeric compound could be detected. 

r^-Benziloxime methyl ether is obtained as an oily liquid, which boils 
at 219 — 220° under a pressure of 40 mm. ; the distillate solidifies on 
cooling and may be crystallised from alcohol, fi*om which it is de- 
posited in prisms melting at 64 — 65° ; by distillation under ordinary 
pressure, it is decomposed, and it does not combine with hydrochloric 
acid. No isomeric ether could be isolated. The a-ether is unaltered 
by boiling with hydinchlorio acid, but on heating with this reagent in 
a sealed tube for several hours at 100°, it is converted into the 7-modi- 
tication; by treating the latter compound in the same manner at 
120 — 130% it decomposes into benzile and ammonium chloride. 
Determinations by Baoult’s method, with benzene as solvent, show 
that the methyl ethers of benziledioxime have identical molecular 
weights. 

By the action of a-methylhydroxylamine on benzile at ordinary 
temperatures, a compound is obtained which ciystallises from dilute 
alcohol, melts at 64°, and closely resembles 7-benzilemonoxime methyl 
other in appearance and beliavioui*. 

p-Methylhydroxylmiine, NHMe*OH, is prepared by heating jS-benzile- 
dioxime methyl ether with hydrochloric acid; the hydrochloride is 
deposited in long, prismatic crystals which melt at 85—90°, and 
readily reduce alkaline copper solution. Neither the free base nor 
the hydi‘Ochloride reacts with benzile at ordinary temperatures, whilst 
on warming and in presence of excess of alkali, the b^e is completely 
decomposed. On heating the dibenzyl ethers of a- and )9-benziledi- 
oximo with hydriodic acid, benzyl iodide is eliminated, proving that 
the compound contains the group By the action of £K-benzyl- 

hydroxylamine on 7-benzilemonoxime benzyl ether at 130 — 150°, a 
dibenzyl ether of a-benziledioxime, melting at 153 — ^154°, is formed. 
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The same compoiiiid is also prepared from a-benzylhydroxylamine anti 
cc-'heBzilmoiiosjme, proving that the flt-dihenzyl ether contains two 
INOC 7 H 7 gronps, and it is assumed that the methyl ethers have an 
analogons constitution. 

Similar experiments with / 3 -henzylhydroxylamine gave negative 
resnlts. 

Methyl iodide does not react vnth the non-basic methyl ether of 
a-benziledioxime, whilst by heating the second modification (a^) with 
methyl iodide at 100 ®, it yields a-benzHoxime methyl ether. On 
treating this same dimethyl ether ( 02 ) with hydriodic acid at 200 °, 
methyl iodide and ammonia are formed. 

These results show that the two a-benziledioxime methyl ethers are 
not geometrical isomerides, but are structurally different ; it is sug- 
gested that whilst the non-basic modification (cci) has the foimuJa 
RO'NICPh-CPhIKOR, the second (oo) contains the groups ..NOR and 

; the above experiment wnth hydriodic acid tells, however, 

somewhat against this view. Benzile is formed by the action of 
amyl nitrite at oidinary temperatures on a- or 7 -benzih oxime; 
a-benziledioxime is converted, to a considerable extent, into the 
/J-dioxime; the latter by similar treatment yields crystals of an 
oxidation product which melt at 114° and give phenyl cyanate on 
distillation. J. B. T. 

Diphenyltriketone. B. i>b Neufville and H. v. Pechmaen 
(Ber., 23, 3375 — ^3387). — Dibenzoylmethane is dissolved in chloi*o- 
foim and treated with bromine in molecular proportion, mixed wiili 
3 parts of chlorofoim; during the addition of the bromine, a 
stream of dry air is drawn through the liquid in order to I’emove 
hydrogen bromide ; the residue obtained, after evaporation of the 
chloroform, consists of dihenzoijlhromomdhane^ OHBrBzg; it crystal- 
lises from chloiofoim, on the addition of light petroleum, in 
lustrous needles, melts at 93°, and gives no coloiation with ferric 
chloride. Bihensoylcarhinyl acetate^ CHBze-OAc, is prepared by the 
action of anhydrous potassium acetate on the bromide ; it crystallises 
from dilute alcohol in needles, melts at 94°, is insoluble in water or 
light petroleum, and gives a brown coloration with ferric cliloiido ; 
the yield is 80 per cent. IHhefifioylhromocarhinyl acetate^ CBz 2 Br*OAc, 
is obtained by the action of bromine on the previous compound ; it is 
readily soluble in the ordinary media, and is deposited from chloro- 
form, on the addition of light petroleum, in white crystals which melt 
at 101 — 102 ° ; by htatmg the componnd, either alone or in solution, 
acetic bromide is eliminated, and the ti*iketone is formed. 

BibrnsfyldilromoButhane, QBtsBzs, is prepared by the action of 
dibenzoylmethane on twice the molecular proportion of bromine; it 
crystallises from alcohol, and melts at 96°. The compound is com- 
pletely decomposed by the action of alkalis, whilst small quantities of 
trifcetone are formed on boiling an alcoholic solution with silver oxide, 
carbonate, or nitrate; an acetic acid solution of potassium acetate 
causes a similar i*eaction- NiirosodibenzoylmeiJimie, OBz2:3Sr'OH, is 
formed by treating dibenzoylmethane with amyl nitrite; it crystal- 
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lises from a mixture of chloroform and light petroleum, melts at 146~, 
and is soluble in alkalis with a yellow colour. 

Bijphenyltriketcme or dibemoyl hetone, CO(CO* 06 H 6 ) 2 , is prepared by 
heating dibenzoylcarbinyl acetate, or ij the action of nitrous acid on 
nitrosodibenzoylmetbane ; it crystallises from anhydrous light petro- 
leum in golden-yellow needles, melts at 69 — 7U°, and boils at 247 — 248® 
under a pressure of 60 mm., and at 289® under a pressure of 176 mm. ; 
is very hygroscopic, and readily dissolves in all solvents except water. 

Biphenyltrihetone hydrate” d^henzomethylene glycol, OBz 2 fOH) 2 , is 
formed as a white, flocculent precipitate on dissolving the ketone in 
alcohol or glacial acetic acid and adding water ; it melts at 90®, and is 
also formed by boiling dibenzoylbromocarbinyl acetate with glacial 
acetic acid, or by the action of potassium acetate on dibenzoyldibrumo- 
methane. Chemically, the hydrate resembles the ketone ; both give a 
brilliant blue coloration on the addition of snlphuxic acid to a benzene 
solution. The hydrate readily dissolves in alkalis with the formation 
of phenylbenzoylhydroxyacetic add, OH*OPhBz'OOOH, which has not 
yet been isolated. After the solution has remained for some time, this 
compound is decomposed by the further action of the alkali; part 
yields benzoic acid and phenylhydroxyacetic acid, whilst carlwnio 
anhydride and benzoin are produced from the remainder. 

On treating the triketone with phenylbydrazine in molecular pro- 
poition at ordinary temperatures, a compound is deposited which 
crystalhses from a mixture of chloroform and light petroleum in 
aggregates of almost colourless needles, melts at 165®, and acquires 
a red colour after remaining in contact with the air. The sub- 
stance has the formula G 2 iHifihr 202 , but it is uncertain whether it 
is really a phenylhydrazone ; it dissolves in concentrated sulphurici 
acid with a yellow colour, but the solution is not affected by ferric 
chloride or potassium dichromate (Billow’s reaction). By the action 
of excess of phenylhydi*azine on the triketone, or on the previous 
compound, two substances are obtained and may be separated by 
treatment with benzene at ordinary temperatures ; the one crystaHises 
in yellow needles, melts at 223®, and has not yet been further investi- 
gatod. The second compound is soluble in benzene, and consists 

of hotizenazofripheTiylpyrasole, ^ ; it eiysialKses from 

Ih Pn*CPh 

alcohol in oiange-i’ed prisms, and melts at 166 — ^157®. 

Biphenyltriketo^ianiliiie, NPh!OPh-OBz(OH)a, is formed by treating 
the trikoione with two pai'ta of aniline at tho ordinary tempoiature ; 
it crystallises from benzene, on the addition of light petroleum, in 
yellow, conocnti*ic needles, melts at 99 — 100®, and gives a blue colora- 
tion with sulphuric acid and benzene. On boiling the trikotone with 
alcoholic solution of aniline, the dimilide, 0(0H)*(0PhINPh)2, is oh- 
tained, crystallising from benzene in yellow pyramids which melt at 
148®. 

JDvphenyltrimtrosopropane, OH*N’C(OPhrN*OH) 2 , is obtained as a 
white, ciystalline powder from nitrosodibenzylmethane and hydroxyl- 
amine ; it is insoluble in water, but readily dissolves in alkalis and 
orgmic menstrua, and melts at 185 — 186°. A second compound is 
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formed in small quantity ; this crystallises in plates, melts at 141°, is 
insoluble in alkalis, and has not yet been further investigated. 

Attempts to prepare other triketones from acetophenone, benzoyl- 
acetone, acetylacetone, and ethyl acetoacetate have been niiRuccebstiil, 

J • 13. • 

Cresoloinnamic and Metaoresolglycollic Acids. By A. 
Oglialoro and O. Forte {Oazzetta^ 20, 605—513). — ^The cresol- 
cinnaniic acids were prepared by heating the corresponding sodium 
cresolglycollates with benzaldehyde and acetic anhydride. 

Orthocresolcinnamic add is obtained pure by decomposing its barium 
salt. It crystallises from a dilute alcoholic solution in small, white 
prisms, melts at 167 — 168°, and is very soluble in warm alcohol, 
moderately in ether, chloroform, and benzene. The ha^nmn salt, 
(0iftHi30j)2Ba + H3O, dissolves very sparingly in hot water, and may 
be obtained crystallised by evaporating the solution. The silver salt, 
CieHisOsAg, decomposes at 100°. The methyl salt, OiaHiaOjMe, 0178- 
tallises from dilute alcohol in colourless plates, melts at 61°, and 
dissolves very freely in alcohol and ether, and moderately in light 
petroleum and chloroform, but is insolnble in water; a brominated 
derivative, CnHigBrsOa, may be obtained by adding bromine to satura- 
tion to the methyl alcoholic solution of this compound, and heating 
the mixture for a few hours. It crystallises in brilliant, yellow scales, 
and melts at 231°. 

Mefacresolgly collie acid, O9H10OJ, is prepared by melting a mixture 
of metacresol and chloiacetic acid in molecular proportion, and 
adding a quantity of aqueous soda (sp. gr. = 1*3) qi^ruple that of 
the cresol taken. It crystallises from boiling water in minute, white 
needles, and melts at 102°. The bariwm salt, (09H90s)2Ba + OHaO, 
crystallises from an aqueous solution in nodules consisting of very 
fine, white needles. 

Metaoresold^mafnic acid crystallises in white needles, melts at 155°, 
and dissolves freely in alcohol and ether. The silv&t' salt is white and 
anhydraus, and is not altered by exposure to light. The haHim 
and the methyl salts are uncrystailisable compounds ; the lattei* is a 
viscid substance yielding a brominated derivative, CnHieBi'^Od, which 
crystallises in colourless, rhombic tables, and melts at 109°. 

Faracresoldnmmic add crystallises in white needles, melts at 
159 — 160°, and dissolves in alcohol, ether, and benzene. The acid 
cannot be completely purified, but a silver salt of the theoz*otical com- 
position may be isolated. The barium, viagnesium, and methyl salts 
are uncrystailisable ; the last is a viscid product, and yields a bromin- 
ated derivative, Oi7Hi6Br30j, which czyRtallises from methyl alcohol in 
brilliant, colourless, rhombic tables melting at 124 — 125°. 

S. B. A. A. 

Snlpliides of /j-NapIithol. By S. Okufrowicz (Ber., 23, 
3355 — 3373). — ^N^aphthol sulphide or j3-hydroxynaphthyl sulphide, 
S(CioH 8*OH)2, is prepared by the action of either sulphur dichloride 
or of sulphur and lead oxide on ^-naphthol. 

The a^sodium derivative, S(CiuB[6*0^a)2 + 6H>0, is obtained by 
dissolving the sulphide in soda; it crystallises in colourless, con- 
centric needles, is readily soluble in water or alcohol, and has an 
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alkaline reaction. The corresponding calcimn and harinim salts are 
c olonrless and ciystalline, and, like the salts of the heavy metals, are 
very sparingly soluble in water. The diethyl derivative, 

S(OioH6-OBt)3, 

is prepared by the action of the calculated quantity of ethyl iodide 
and potash on the sulphide ; it crystallises from benzene in long, 
slender, wax-like, lustrous needles, melts at 189°, and is not acted on 
by silver nitrate or mercuric oxide. 

)3-]Sraphthylamine and /5-naphthoi are formed by the action of 
ammonia on d-naphthol sulphide, whilst yS-naphihol is the sole 
product when the sulphide is treated with cuprous chloride or silver 
chloride. By the action of silver nitrate or of mercuric oxide on 
the sulphide, a compound is obtained which crystallises from dilute 
alcohol in stellate groups of ruby-i’ed plates, and melts at 164° ; the 
yield is 25 — 30 per cent, of the sulphide employed. This substance 
has the formula CaoHi.SOa, and is not acted on when boiled with either 
soda or glacial acetic acid ; when heated to 200'^, it yields hydrogen 
sulphide and )8-naphthol, whilst, by reduction with zinc-dust and 
glacial acetic acid, ^-napbthol sulphide is regenerated. By the action 
of potassium dichromate and sulphuric acid, part of the sulphide is 
completely oxidised, and part remains unchanged ; with dilute nitric 
acid, sp. gi*. 1*18, phthalic acid is the sole pi*oduct. 

;8-Naphthol sulphide is decomposed by concentrated nitric acid ; but 
on dissolving the diethyl derivative in 10 parts of glacial acetic acid, 
adding 5 pai*ts of fuming nitric acid, and cooling well with ice, d/mitro- 
naphthyl ethyl ether, OioHe(NOa)a’OEt [OBt : (NOa)2 = 2 ; 1' : 4], is 
obtained, and may be purified by treatment with benzene ; it crystal- 
lises fi*om dilute alcohol in long, slender, pale-yellow, silky needles, 
melts at 215°, and is not acted on by aqueous soda. The yield is 30 
per cent. When heated with dilute nitnc add at 160 — 170°, dinitro- 
naphthalenedicarboxylic acid [(COOH)2 ; (N'03)j = 1 : 2 : 3 ; 6] is 
produced. 

Vinitrumidoiiapldlialeibe [NHs : {N08)8 = 2 : 1' : 4'] is formed by 
heating the abovo ethyl deiivative with conceutrated alcoholic am- 
monia at 220 — 225° ; it is vw*y sparingly soluble, and crystallises from 
toluene in shmder, yellow needles which blacken at about 250°, but do 
not molt. When /J^ethoxynaphthyl sulphide is treated with concen- 
tmtod nitric acid at very low temperatures, the product, after washing 
with ice water, dissolved in benzene and the solurion cooled, ethoxy- 
dmitrouaphthyl sulphide, jS[GioH«(N02)-OKt]3, is deposited in slender, 
golden-yellow needles which molt at 235^ After some time, a fui^ther 
deposit is obtained from the mother liquor ; this is dissolved in ether, 
and crystallises, on the addition of light petroleum, in slender, pale- 
yellow needles ; it molts at 202°, and is xmdily soluble in alcohol or benz- 
ene, both at ordinaiy temperatures and ou warming. This substance 
has the formula C2iH2oN2y30e, and is probably a dinitro-derivative. 

fi-Naphthol hlsuJ^iliide or B-hydroxyrutphthyl bisulphide is obtained by 
heating ^-naphthol with sulphui* at 175 — 180° for 24 hours; after 
purification, it crystallises from benzene in slender, yellow needles, 
molts at 169°, and is very sparingly soluble in ordinary monstraa. When 
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lieated to 360®, it decomposes into hydrogen sulphide and /3-naphthol ; 
it is soluble in dilute, and gives a red colour with concentrated alkalis. 
The yield is 10 per cent. The same compound, together with a con- 
siderable quantity of the monosulphide, is also formed by the action 
of sulphur chloride at 0° on /3-naphthol dissolved in benzene; the 
yield is about the same as before. The best results are obtained by 
heating a solution of the sulphide with half the molecular propoition 
of sulphur bromide for an honr on the water-hath ; in this manner 
10 grams of )S-naphthol yielded 5 grams of pure bisulphide. p-JSJthoxy~ 
naphthyl bisulphide, S 2 (OioH 6 ’OBt) 2 , is prepai*ed in a similar manner 
to the coiTesponding monosulphide derivative; it crystallises from 
alcohol in greyish needles, and melts at lo8‘6° The diaoefaie, 
S 2 (CioHn*OAc) 3 , forma a yellow, hard, ciystalline mass which melts at 
about 140'’, and is soluble in ether, alcohol, benzene, and glacial acetic 
acid. The dibenzoate, S 2 (CioH«*OBz) 2 , ciystallises fi*om benzene in 
greenish plates or prisms, and melts at 187®. 

On heating the bisulphide with recently reduced copper at 
230 — 240®, it yields ^-dinaphthol, m. p. 212° ; the bisulphide is not 
altered by boiling with copper and xylene or cumene. 

a-Naphthol trisulphide, SatOioHs'OlDi, is obtained by the action of 
sulphur chloride on ounaphthol, and is a pale yellow, amorphous sub- 
stance which blackens at 220°, and is very readily soluble in dilute 
aqueous soda, but almost insoluble in organic media The corre- 
sponding benzoate, Si(OioHs’OBz) 2 , is a greyish powder melting at 194®. 

When benzene is mixed with O’o part oi sulphur chloride and 
0-05 part of iodine, heated in a sealed tube for 100 hours at 
116 — ^125°, and the product boiled with benzene, toluene, carbon 
bisulphide, and xylene successively, a yellow, hard, amorphous mass 
remains which is slightly soluble in xylene, and has the formula 

J. B. T. 

Etihereal Oil of Asafoetida. By F. W. Semmlbh (Ber., 23, 
3530 3533). — Up to the present, it has not been found possible to 
separate crude asafcetida into its constituents by fractional distillation, 
but the author finds that this may be reailily oaiTied out under 
diminished pressure. Thus, under 9 mm., two specimens of crude oil 
of sp. gr. 0-9843 at 22® and 0*9789 at 12® respectively, gave, on 
repeated fractionation, four chief fractions distilling below 65®, at 
80—85®, 120—130®, 133—145®. 

The fraction distilling below 65®, obtained from both specimens, 
had the same qualitative composition, but the constituents were pre- 
sent ^in difEerent quantities, thus causing a dlifEerence in the specific 
^vity. On treatment with potassium in a vacuum until no more gas 
is evolved, and then distilling, a colourless, pleasant-smelling oil is 
ob^ned, which has the composition CioHm ; it is a mixture of two 
^erent terpenes, one of which yields a liquid, and the other a solid 
dibromide. It is contained ready formed in the oil, and may also be 
obtained from the fraction distilling below 65® by adding mercuric 
chloride until no further precipitate is formed, and distillino- in a 
current of steam. The first sample of oil was thus found to contain 
6 per cent, and the second 8 per cent., of the mixture of terpenes. 
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The fraction 133 — 145° was ti‘eated with sodium in a vacuum, and 
on distillation undei* 9 mm. pressure, a colourless oil passed over at 
123°, which had a pleasant, lavender-like odour, a sp. gr. of 0*9241 at 
15®, and the composition C15H34. It belongs, therefore, to the group 
of sesquiterpenes, and forms a hydrochloride, Ci5H24,2HCl. 

These two fractions consist chiefly of substances free from sulphur^ 
the compounds containing the latter being found in the second and 
third fp^tions, which are, at present, being more closely investigated* 

H. G. 0. 

Indian Geramtim Oil : Oeranaldebyde and Geranic Acid. By 
F. W. Sbmmlee (Ber., 23, 3566 — 3557; see also Abstr., 1890, 951).— 
In the pievious paper, it was shown that geraniol, on treatment with 
chromic acid and distillation in a current of steam, yields an 
aldehyde, CioH^O, which may be termed geranaldehyde. If the re- 
sidue, after removal of the aldehyde, is treated with phosphoric acid 
and again distilled in a current of steam, a small quantity of an oil 
is obtained which has an acid reaction. It may be pi^epared much 
more readily by making an emulsion of 6 grams of gei*an- 
aldehyde in 500 grams of water, gradually adding a solution of 
13*5 grams of silver oxide in dilute ammonia, acidifying with a slight 
excess of phosphoric acid, and distilling in a current of steam. The 
distillate is neutralised with soda, evaporated to dryness, the residue 
extracted with boiling absolute alcohol, and the latter expelled from 
the filtrate. The residue is taken up with water and precipitated 
by means of silvei* nitrate as the silver salt ; this has the composition 
OioHi502Ag Qeranio acid is a thin oil. 

The alcohol and aldehyde also occur in other oils, of w'hich a more de- 
tailed account will be given later. (Compai‘e also following abstract.) 

H. Gr. C. 

German and Turkish Rose Oil. By T. Poleck and G. Et kabt 
(Ber., 23, 3554 — 3555 ; see also Markovnikoff, this vol., p. 219). — 
The first product which passes over in the distillation of German rose 
oil is ethyl alcohol, about 5 per cent, of which is present. Terpenes 
could not be identified. After removing steajopteno, the German rose 
oil "was distilled under diminished pressure, when it passed over 
almost entirely at 110—120° (14 mm.). Its boiling point at atmo- 
spheric prcssure was found to be 215°. The Turkish oil behaves in a 
similar manner, both eleoptencs being l®voi*otatory, the German variety 
having a sp. gi\ of 0*8837 at 11°, and the Tuikish, 0*8813 at 12°. 

The analyses of the liquid portions of both oils indicated the formula 
OioHibO. This compound has the chai'actoristios of a primaiy alcohol 
with two ethylene linkages, both with regard to the molecular m- 
Craction and its behaviour towards bromine. Its sodium derivative, 
chloride, iodide, and benzoate have been analysed. On oxidation, it 
yields, first, an aldehyde, OwHifeO, and then an acid, CioHibOb. Phos- 
phoric anhydride and zinc chloride abstract the elements of water, 
forming a mixture of two different terpenes, OioHie, which differ con- 
siderably in tbeir boiling point. If the action takes place below 0°, 
the higher boiling torpene is strongly dicbroic. The only products of 
further oxidation found were carbonic anhydride, formic, a^setic, aaid 
oxalic acids. 
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The properties of the liquid constitaont of both the German and 
Turkish oils correspond exactly Tvith those of geraniol, the chief 
constituent of Indian geraaium oil (Semmlei*, Abstr., 1890, 951, and 
preceding abstract), and a direct comparison of the aldehydes has 
shown their actual identity. The eleoptene of rose oil, therefore, also 
contains an open chain of carbon atom^, which, on elimination of 
water, unite to form a closed chain. H. G. 0. 

Phenolic Acid from Camphor. By P. Oazbnbtjvb (Gompt rend.^ 
in, 748 — 745). — Monochloroamphor is treated with six times its 
weight of concentrated sulphuric acid at 50° for 80 hours and. the 
product is poured into cold water. AJttev some time, the liquid is 
filtered, heated, saturated with barium carbonate, and concentrated. 
Amethylcamphophenolsulphone (Abstr., 1890, 1153) and the 
barium salt of the new acid crystallise together. They can be 
separated by crystallisation from sdcobol of 70°, in which the barium 
salt remains dissolved, and it can afterwards be pnrihed by crystal- 
lisation from water. 

The barium salt crystallises in nacreons plates, and when treated 
with sulphuric acid it yields amethylcamphophenolsulphonic acid, 
OH'CsHkO'SOsH, isomeric with the snlphone, a colourless, syrupy, 
nneiystallisable liquid, with a bitter, astringent, acid taste, and an 
odour recalling that of solutions of oak-bark. It is very soluble in 
water, alcohol, and ether, has no action on polarised light, and distils 
partially without decomposition under reduced pressure. Solutions 
of the barium salt gave a magnificent, blue coloration with ferric 
ohloride. If the salt is boiled with acetic anhydride for 15 minutes, 
it yields an aceiyl derivative, OAc-CaHisO-SOsH, the barium salt of 
which has no action on ferric chloride. Wien treated with potassium 
hydroxide, the original phenolic acid is formed. 0. H. B. 

Action of Campbioiic Anhydride on Benzene. By E. Burcxeb 
{Bull. Soc. Chvm. [3], 4, 112 — ^113). — ^Under couditions similar to 
those by which benzoylpropionic acid is formed, camphoric an- 
hydride and benzene react in pi'esence of aluminium chloride to form 
a rompound, CxeHooOa, which is separated from its sodium salt by 
treatment with hydrochloric acid as very light scales ; it is soluble 
in alcohol, chloroform, ether, and acetic acid, but only sparingly 
in benzene, and almost insoluble in watex‘. It melts at 126 — 126°, 
but if this temperature is passed it no longer solidifies on 
•cooling, but remains as a spnp, and decomposes at a higher tem- 
perature without boiling. The compound behaves as a monobasic 
acid. Solutions of the alkaline hydi*oxides dissolve it, and the salts 
formed by it with cobalt, nickel, copper, aud silvei* crystallise easily. 
With phenylhydrazine, it yields a yellow, crystalline derivative. 
Purther work is being carried on to determine its constitution. 

T. G. isr. 

Crystalline Principle from the Bark of Diospyros virginiana. 
By W. ScHLBXF (J. Fharm. [5], 22, 469 — 471 ; ivom. Amer. J. Fharm.^ 
1890, 390). — The powdered root is extracted with light petroleum, by 
which a yellow solution is obtained, yielding a waxy residue on 
evaporation. The powder is then treated with ethei* and the solution 
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distilled, wlieii a deop-red, crystalline residue is loft ; this is dissolved 
in hot alcohol and treated with an alcoholic solution of lead acetate, 
which removes the colouiing matter only. After filtration, the liquid 
is treated with hydrogen sulphide, again filtered, and the still reddish, 
alcoholic solution is digested with animal charcoal on the water-bath, 
and concentiated by distilling off the alcohol; the crystals which 
separate are purified by repeated recrystallisation from alcohol until 
the dry product has a yellowish-grey colour. The crystalline mass thus 
obtained sometimes contains crystals 0*2 mm. long; these are soft, 
and waxy in appearance when moist. The dry substance is light 
brown in colour and granular in texture, with a peculiar odour, and 
a slightly astringent tas+e. It is soluble in alcohol, ether, and 
chloroform, very little soluble in water, and not at all in light 
petroleum. At 258® it takes a deeper tint, and at 262® it melts with 
appaient decomposition. The compound has a neutral reaction; it 
does not dissolve on boiling with dilute hydrochloric acid or in dilute 
potash solution ; it bums on platinum foil without leaving any re- 
sidue. Its alcoholic solution is not precipitated by alcoholic solution 
of lead acetate or of ammonia. It dissolves in glacial acetic acid. 
Its composition cori'esponds with the formula C^oHstOio. J. T. 

j3-Picoline. By A. Ladexburo (Ber., 23, 3556 — 3556). — In reply 
to Stoehr's criticisms of the authoi‘’s previous paper on this subject 
(Abstr., 1890, 1432), Ladenburg states that the facts from which his 
conclusions were drawn were obtained in personal communications 
from Stoehr, and that, as there stated, the truth of those statements 
is now being experimentally investigated. H. G. 0. 

Derivatives of Tolnquinoline and Metaxyloquinoline, By 
B. Koelting and E, Tiuutmann (Ber.^ 23, 3654 — 3683) .—Quinoline 
is dissolved in 10 parts of sulphuric acid (100 per cent.) and treated 
with the theoretical quantity of fuming nitric acid also dissolved in 
snlphuiic acid; enough fuming sulphuric acid, containing 20 — 25 per 
cent, of sulphuric anhydiddc, is added to combine with the water con- 
tained in the nitric acid and also with that formed during the 
reaction ; the mixtiu’c is either gently heated, or allowed to remain for 
se\ei*al days at ordinary temporatures ; in tHs manner only the two 
mononitro-dcrivativos are formed. 

Nitro^aratohqimwlhie^ CpNHsMe'NOa [Me : 1^02 = 3:4], is pre- 
pared by the action of nitric acid on paratoluqninoline in presence of 
sulphuric acid ; it crystallises from alcohol in pale-yellow needles, 
melts at 116 — 117% and is readily soluble in org^io menstima. The 
salts are crystalline, but readily undergo dissociation in presence of 
water. The proof of the above formula consists in the fact that the 
corresponding amido-derivative docs not yield methylpbenanthroline 
by the action of glycerol and pici*ic acid. The mfitJiiodide crystal- 
lises from alcohol in long, yellow needles; on allowing these to remain 
in contact with the mother liquor, rhomhohedra are formed; from 
water compound is deposited in colourless rhomhohedra, which 
become yellow at 100® ; both forms melt at 189 — 190®. 

Amidoj^aratolv^imoUne is prepar^ by the reduction of the above 
nitro-derivative with iron and acetio a»cid ; it crystallises from water 
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or dilute alcobol in yellow needles, and melts at 145° ; the yield ih 
90 per cent, of theory. The hydros^en salts ai*e red, whilst the 
normal salts are almost colourless, but are red in aqneous solution. 
The arntyl derivative crystallises Ix'om water in white needles, melts at 
160“, and yields colourless salts with acids. 

JSyd^oxyparaioluquinoline, CgNHsMe’OH, is prepared by the action 
of sodium nitrite on the amido-compound ; it crystallises from alcohol 
in flat needles, melts at 230°, sublimes without decomposition, and is 
not volatile with steam. The same compound is also obtained by the 
action of fuming sulphuric acid at 90° on paratolaqninoline ; the 
resulting sulphonic add being then fused with potash. It forms well- 
oharacterised salts with acids and alkalis, and yields a hydr'oxyaso- 
denvative with diazohenzene chloride, which is deposited from alcohol 
in small, red needles melting at 176°. 

NitroRodiydroxyparaioluquinoUne or ox}fparaiohjbqiJi,moUiie oxirrbe^ 
09 NH[ 4 Me(N 0 H) 0 , is obtained by the action of nitrous acid on the 
hydroxy-derivative at low temperatures; it crystallises from water 
in yellow needles and from alcohol in yellow plates, which decom- 
pose above 200° without melting. The hydrochloride is sparingl}' 
soluble in hydrochloric acid, and crystallises in yellow needles ; the 
sodium saU is deposited in small, yellow plates. The nitroso-com- 
pound yields a stable green dye with iron mordanted cloth, this 
property is probably due to the presence of a salt-forming group in 
the peri-position [4 : 1'] to nitrogeu ; thus, whilst the three ortho- 
hj^droxytoluquinolines (see below) and orthoquinone oximes give dyes 
with mordants, paraquinone oximes only do so if they contain the 
ITOH group in the position 1. 

Orfhonitm7iydrojcypurafol*f quinoline^ 

NOa-Csl^HiMe-OH : OH : Me = 1 : 3 : 4], 

is prepared by the oxidation of the oxime with potassium forricyanide, 
and ciystallises from dilute acetic acid or alcohol in yellowish-brewn 
plates, which decompose while melting. 

Orthohydroxiimetatoluquinoline, O^NHsMe-OH [OH : Mo = 1 : 2], i.s 
prepared from amidorthoci-esol, [OH : IfHa : Me = 1 ; 2 : 6], glycerol, 
and picric acid ; it crystallises from dilute alcohol in long noedlqfi, 
melts at 72—74° , is volatile wdth steam, and, in contact with copper 
oxide, colours the flame green ; the yield is 80 pei' cent. 

Nitrns(horthoxymeiaioluqinnolfne, O^H4Me(]SrOH)0 [0 : Me ; NOH 
= 1 ; 2 : 4], is prepared by the action of sodium nitrite on the pre- 
ceding componnd, and it is deposited from alcohol or dilute acetic acid 
in yellow needles ; it decomposes at about 200° without melting, and 
lias no tinctori^ properties. Soluble salts ai-e foimied with acids 
and bases. NitroHhohydroxymetatoluquinoline is obtained from the 
preceding compound by oxidation with potassium feri*icjanide in 
alkaline solution ; it crystallises from alcohol in red needles and from 
benzene in yellow needles, melts at 192—193°, yields salts with acids 
and bases, and dyes mordanted cloth. 

Orthohydroxymeihy^mmUne^ CgHH-sMe-OH [OH : Me = 1 : 4], is 
prepared from amidoparaoresol, [OH : HH* : Me = 1 : 2 : 4] ; it 
crystallises from dilute alcohol in long, colourless needles- TMAii-o 
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122 — 124°, and gives a yellow dye with aluminium mordants ; the 
yield is 65 pex* cent, of theory. Nitro80-orf}u)j:j/mHthyIqumoUne, 
C 9 NH 4 MeO:NOH [O : NOH : Me = 1 : 3 : 4], resembles the pre- 
viously described isomerides, and dyes mordanted cloth ; on oxida- 
tion, it yields the corresponding m^ro-derivative, which crystallises 
from alcohol in slender, yellow needles melting at 205 — 206° ; yellow 
colours are obtained with aluminium mordants. 

Nitroparatohiqimiolhie, O^NHsMe-NOj [Me : ISTOi = 3:4], is ob- 
feiined from nitroparatoluidine, [NH 2 : NOa : Me = 1:3:4]; it 
crystallises from alcohol, and melts at 116 — 117° ; the yield is 65 per 
cent. The corresponding amido~, acetyl^ and ^ydroicy-deriyatives have 
been prepared and closely resemble the previously described iso- 
merides. Orthonitrojpaa'atoluquinoline^ C9NH5Me*!N’02 [1702 : Me = 
1 : 3], is prepared from nitroparatoluidine [NH^ : 170a = Me = 1:2:4], 
iind crys^llises &‘om water in pale-yellow needles, melts at 122°, and 
does not combine with methyl iodide ; the yield is 60 per cent. The 
salts crystallise readily, but dissociate with water. Orthcmddo- 
parafoluqmnolme is prepai*ed from the preceding compound by reduc- 
tion with ammonium sulphide; it crystallises in slender needles, 
melts at 62 — 64°, sublimes without decomposition, and is volatile 
with steam. The hydrochloride foiuns orange needles. The acetyl 
derivative is obtained from water or dilute alcohol in large plates 
melting at 91 — 92°. It yields salfcs which readily crystallise. The 
hydroxy-derivative is prepared by means of the diasso-reaction, and is 
identic^ with the compound obtained from toluquinolinesulphonic 
acid [SOaH : Me = 1:3] by fusion with potash. The nitroso- 
compound, OeNHsMeCJNOH)© [0 ; Me : NOH =1:3:4], is very 
^>paringly soluble, and crystallises in brown plates, which decompose 
at 200°, and do not dye. The nitro-derivative could not be obtained. 

OrtlMynldocldoroparatoluquinoliney GgllHiMeChNHs [NTHg : Me : Cl = 
1:3:4], is formed, together with axnidotoluquinoline, by the reduc- 
tion of tbo nitro-compound with tin and hydrochloric arid ; it crys- 
tallises from alcohol in silky, lusti*ous needles, melts at 129 — 130°, and 
does not combine with diazo-compounds. The momcld saltv are 
omnqo-yellow and readily undergo dissociation. The hydrochloride 
is sparingly soluble. The acetyl derivative is deposited from dilute 
alcohol in lustrous noodles melting at 136 — 137°. 

Nifrorthotolii quinoline^ OaNTHYMo-NO^ [Me : I 7 O 2 = 1 : 2], is pre- 
pared by the nitration of orihotoluquinohne, and crystallises in pale- 
yellow needlob melting at 93°. It is volatile with steam, does not 
combine with methyl iodide, and on beating with alcoholic potash 
gives a violet colour, changing to red and finally to dirty brown on 
exposnro to aii*. The yield is almost theoretical. The same com- 
])onnd is syntbetically prepared from nitrotoluidine [I 7 H 2 : Me : I 7 O 2 
= 1:2: 5]. Tho fedlts i*eadily undergo dissociation. 

AmidorihotoluquhioUne is obtained by reduction o£ the preceding 
<‘ompound with iron and acetic iwsid, and crystallises f i»om water or dilute 
alcohol in long, yellow needles melting at 143°. The hydrochloride is 
red, the dihydroehloride, yellow. 

Metlvylphenmthro Un e, [Me : CH : K = 1 : 3 : 4}, 
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is obtained by tbe action of glycerol and snlplim*ic acid on the amine, 
and is deposited from light petroleum in small crystals melting at 
95 — 96°. It is identical with the compound obtained by synthesis 
from metatoluylenediamme. The pkrate melts at 252 — ^253°. 

Acetainidorthotohi quinoline crystallises from water in silhy, lustrous 
needles, and melts at 187°. HydroxTQrthotoluquinoline, from the 
amide, crystallises from dilute alcohol in colourless needles, and 
melts at 262 — 263’* on lupidly heating. A compound identical with 
this has pieviously been prepared from orthotoluidinesulphonic acid 
[SO3H : NHa : Me = 1:3:4]. With diazobenzene chloride, a 
A^diur^wso-derivative is formed, crystallising from alcohol in red 
needles melting at 138 — 139°, and soluble in aqueous alkalis. The 
wifroso-componnd, Ci»NH4Me(N0H)0 [Me : NOH : 0 = 1 : 3 : 4], 
crystallises from alcohol in yellowish-brown plates, decomposes above 
200° without melting, and gives “ lakes with the heavy metals. 
The jiiYro-derivative is formed on oxidation, and is deposited in 
orange needles which melt at 181 — 182®, and do not dye. 

Asoriliofoluquinoline. 'N 2 (OQ‘NR^e )2 [Me : N = 1 : 4], is formed, 
together with amidotoluquinoline, by the reduction of nitrorthotolu- 
quinoline with iron and hydrochloric acid ; it crystallises from glacial 
acetic acid in orange needles, and melts at 260°. The hydrochlonde 
is readily obtained in red crystals. On reduction with stannous 
chloride or alcoholic ammonium sulphide, a compound is formed 
which is insoluble in water, yields red salts, and has not yet been 
further investigated. 

Azoxyorihotoluquinoltne, 0]Sr2(CjiSrH6Me)2, is formed, together with 
the azo-deriyative, and may he separated by crystallisation from 
hydrochloric acid, in which it is tolerably soluble ; it may be pre- 
pared directly by the incomplete reduction of nitrotoluquinoline, and 
crystallises from alcohol in slender, yellow needles melting at 201°. 
The hydrochloride is deposited in very slender, lemon-yellow needles ; 
all the salts are readily dissociated. When heated with 10 parts of 
sulphuric acid at 110 — 115®, a compound is formed which is probably 
Jtydrozyazotoluquinoline^ CgXHrMe’Ks-CRNHsJire-OH [Me : OH : N" = 

] : 3 : 4] ; it is insoluble in alkalis, as is also the corresponding com- 
ponnd [Me : JNT = 1 : 4; Me : IT : OH =1:3:4] from amidotoln- 
quinoline and hydroxj'toluquinoline. 

NitrometaxyloqninoUne, C9lTH4Me3*N02 [Me : Me : ITO3 = 1:8:4], 
is obtained by nitrating metaxyloquinoline ; it crystallises from 
alcohol in long, yellow needles, melts at 107 — 108°, is scarcely volatile 
with steam, and does not combine with methyl iodide. The salts are 
decomposed by water. The constitution of the compound is shown 
by its synthesis from nitroxylidine [NE, : Me : Me : NO2 = 

1 : 2 : 4 : 5] ; it ^ves no coloiation with alcoholic potash. Amido- 
metaxyloquinoline is formed by the reduction of the preceding compound 
with ii'On and acetic acid, or stannous chloride and hydrochloric acid ; 
it crystallises from dilute alcohol in long, yellow needles, and melts 
at 91°. The acetyl derivative is deposited from water in colourless 
ne^les which melt at 201®. SydroxjjmetaxyloquinoUne, from the 
amido-compound and nitrous 'acid, crystallises from chloroform in 
white plates, and melts at 197 — ^198°. On sublimation, it is obtained 
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in small needle<«. and salts are formed with acids and b$i«>es. The 
hydrochloride crystallises in yellow needles. J. B. T. 

2-M6thylqiiinaldixie. By E. Rist (Ber., 23, 84^^3 — 3487). — ^The 
author has ali*eady shown (Abstr., 1890, 1324) that the so-called 
xnetamethylqninaldine obtained by Dobner and v. Miller from par- 
aldehyde and metatoluidine (Abstr., 1884, 183), and which mighi, there- 
fore, have either the meta- or ana-constitation, is converted by oxida- 
tion into the qninaldinecarboxylic acid prepared by Ddbner and v. 
Miller from metamidobenzoic acid and aldehyde. The hydrochloride 
of the latter acid forms small, characteristic tablets sparingly 
soluble in cold, readily in hot water, whilst the platmochhride, 
4(0uH9lirO2,HGl),PtCl4, crystallises in reddish-yellow, monosymmetrio 
prisms readily soluble m water. Its silver salt, CiiH8N02Ag, crystal- 
lises from hot water in microscopic crystals soluble in ammonia and 
nitric acid. 

To ascertain whether these compounds are really 2-derivatives, the 
author subjected Gerdeissen’s 2 amidoqninaldine (Abstr., 1889, 520) 
to Sandrneyer’s reaction. The ordinary procedure cannot be adopted 
in this case, as the compound appears to form a stable nitrite. The 
mixture must be diazotised below 0°, allowed to remain, and then 
added to the freshly prepared cupin>us cyanide on the water-bath in 
small quantities and with vigoi*ous shaking. As soon as gas ceases 
to come oft, the hot liquid is filtered, saturated with soda, and 
the precipitate recrystallised from water. The nitrile thus obtained 
forms silky needles melting at 82^, and crystallises with approxi- 
mately 2 mols. H3O, which are given off on drying over sulphuric acid, 
the melting point then becoming 104®. It is volatile in a cuirent of 
steam, soluble in the ordinary solvents and in acids, and may be 
distinguished from the otherwise similar 2-amidoqainoline by the 
fact that it yields a colourless or pale-yellow solution with alkalis. 
On hydrolysis, it is converted into a quinaldinecarboxylic acid, which 
is identical with the acid already described. It follows, therefore, 
that both this acid and the methylquinaldine from which it was 
prepared have, in reality, the meta- and not the ana-constitution. 

H. G. 0. 

ConstitatioiL of ^S-Qxdnaldmesnlplioxuc Acid. By B. Richard 
(Ber., 23, 3488 — 3490). — By the action of sulphuric acid on qnin- 
aldine, Dobner and v. Miller obtained a mixture of three sulphonio 
acids, two of which were shown to be ortho- and para-quinaldine- 
sulphonic acids, whilst the constitution of the third, known as the 
^-acid, was not ascertained (Abstr,, 1884, 183). In order to deter- 
mme its constitution, the author converted it by the usual reactions 
into the corresponding nitrile and carboxylic ncid, both of which were 
found to be identical with the 2-cyanoquinaIdine and quinaIdine-2- 
carboxylic acid described by Rist (see preceding abstract). The acid 
from which they are prepared must, therefore, be quinaldme-2- 
suiphonic acid. H. G. 0. 

1 

Condensation of Metanitrobenzaldehyde with. Qninaldine, 
By W. Wastanian (Ber,, 23, 3fi44 — ^3653). — ^Metanitrobenzaldehyde 

VOEi. LX. z 



330 


ABSTRACTS OF CHEMICAL PAPERS. 


is lieated for 3—4 Boars on tBe watsr-Batli witB ratlier^ more than 
1 parb of qninaldine, zinc cBloride being added from time to time 
in small portions ; after pniification and crystallisation from alcobol, 
a product is obtained wbich melts at 124- — ^126^, and consists of a 
mixture of 

C9NH6 -ch:ch-C6 H4 -no3 [ch = 2 ' ; oh : wOi = i : 3], 

and of tbe aldol compound, O»HHe*0H2“CH(OH)'06H4*N'O3; tbe 
former substance maybe separated by treatment with acetic anhydride 
at 135® ; it is deposited from a mixture of benzene and light petroleum 
in yellow, nodular, crystalline aggregates, and melts at 139®. Tlie 
hydrot^Jihride forms long, rectangular crystals ; tbe mtrate cijstallices m 
pale-yellow, lustrous needles ; the picrafe is deposited in lemon-yellow, 
interlaced needles; tbe jpZafwocyoride, (Ci7Hi2H203^,H2PtCl6 + lyH^O, 
is crystalline. When reduced with stannous chloride and hydrochloric 
acid, in^tamidohenzyJidenequinaMine^ C9NH6*0H!0H*08H4*HH2, is 
produced, crystallising from a mixture of benzene and light petroleum 
in orange-red plates ; it melts at 158 — 169®, and is insoluble in w^ater, 
but readily dissolves in organic media, and is deposited from alcohol 
in pale-yellow needles. On heating the amido-compound with 
glycerol, sulphuric acid, and orthonitrophenol, ethyle7ied%qmnolwfi^ 
CySTHe-CHrOH-CsNHs [CH : OH = 2' : 21, is formed, hut could not be 
obtained in crystals ; it is readily soluble in alcobol, benzene, and 
chloroform. Tbe salts and plaUfwcMondtt are amorphous. Tbe fnefh- 
iodide crystallises from methyl alcobol in golden-yellow needles, melts 
at 225 — 226°, and is insoluble in benzene, but readily dissolves in hot 
water. 

Ho dimethyl iodide could be prepared. A &ro?wa-additive 
compound is formed by tbe action of bromine on tbe metbiodide in 
chloroform solution, and is deposited from methyl alcohol in slender 
crystals which commence to decompose at 180 — 190°, and melt at 
210 ®. 

iEtJiylenequinoUnequin<ddinef CjHHs-OHIOH’CgHHsMe fOH =: 2'; 
GHiMe = 2 : 2'], is prepared by tbe action of paraldobydo on 
amidobenzylideneqninali'ne, and forms a yellow, plastic mass readily 
soluble in alcobol, benzene, or ether. The nitrite cxystallisos from 
water in stellate groups of reddish-yellow needles which eotnmenco 
to decompose at 125°, and melt at 136 — ^136®. The hydrochlmidey 
niiraie^ sttlpltate^ picrate, and plaMnoehloride are all amorphous and 
readily soluble. J. B. T. 

iS-Pyrazoledicarbo^lic Acnds. By Maquejtnb (Oompt rend., 

740 — 743). — ^Dinitrotartaric acid not only acts on form- 
^ebjde and acetaldehyde in presence of ammonia, but the reaction 
is general, and tbe author has prepared in this way a number of 
^-pyraEoledicarboxylic acids from tbe corresponding aldehydes. They 
^ all only slightly soluble even in boiling water, and are almoirt 
insoluble in alcobol, but dissolve very readily in alkaline solutions, 
and yield mono-metaJHc salts which are neutral and crystallisable! 
Methyl-, ethyl-, ^d isopropyl-glyoxalinedicarboxylio aci^ls crystallise 
with 1 moL H2O in brilliant^ acicular prisms ; tbe others form crystal- 
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line, anhydrous powders. Isobnfcylglyoxalinedicarboyylio acid and 
its alkaline salts have a sweet taste, bat this property is wanting in 
the neighbouring homologues. 

All the glyoxalinedioarboxylio acids decompose at about 300®, and 
yield carbonic anhydride and glyoxalines or ^-pyrazoles, the decom- 
position being almost quantitative. This constitutes the best method 
for the preparation of glyoxalines. Many glyoxalines were prepared 
in this way, and the hexyl-glyoxaline was found to melt at 45 — 46®, 
and not at 84® as stated by Badziszewskt. 

2-Phenyl- p-pyr azole is solid, very slightly soluble in water or in 
warm benzene (from which it crystallises in lamellse), but easily 
soluble in alcohol. It melts at 148% and boils at about 340® (uncorr.), 
which distinguishes it from the isomeric 1-phenyl-a-pyrazole 
described hy Knorr, which melts at 11°, and boils at 246*6®. The 
normal oxalate crystallises from aqueous solutions in anhydrous 
needles ; the platiuochloride is anhydrous, and forms orange, micro- 
scopic crystals almost insoluble in cold water. 

Bifur furamidodihydroxy tartar^ ojoid. — Purfuraldehyde does not 
act on dinitrotartaric acid in the same way as other aldehydes. 
When the aldehyde and acid in molecular proportion react in 
presence of excess of ammonia, a crystalline precipitate f4»rms, 
and can be purified by solution in ammonia and reprecipitatiou with 
hydrochloric acid. It resembles the glyoxalinedioarboxylio acids in 
appearance, but has not their general properties, and yields no gly- 
oxaline when distilled. The ammonium salt has the composition 
CuB[ioN^808(1IH4)2 + 2 H 3 O. The acid has the composition OwH.KN'gOB, 
is formed by the union of 2 molecules of fui-fur^debyde with 1 mole- 
cule of tartaric acid, and probably has the constitution 

cooh-o(OH)-n:ch*04H8O 
oooh-6(OH)-n:oh-04H,o * 

0 . H. B. 

Oaflfeidine. By E. Schmidt and M. Wibnbckb {Aroh, Pharm., 
228, 616 — 543). — Oaffeldine sulphate was prepared by boiling 
caffeine with barium hydroxide (Streckor’s method) for half an hour 
only ; white, needle-shaped crystals were finally otoined which are 
easily soluble in water, much less soluble in alcohol. By treating the 
sulphate with barium hydroxide, a little water, and chloroform, the 
free base is obtained as a solid, crystalline mass with a neutral reaction ; 
it melts at about 94®. The free base readily decomposes with the 
formation of ammonia, methylamiue, and cholestrophaue. Oaff&uUm 
hydriodide^ obtained by neutralising the free base with dilate hydriodic 
acid, forms white, tabular, anhydrous needles, easily soluble in hot 
water, somewhat less soluble in hot alcohol, insoluble in chloroform. 
GaffMine hydrochloride, obtained by treating the hydriodide in aqueous 
solution wim silver chloride, forms long, thin, somewhat hygroscopic 
needles. Oaffe%dine niiraie, prei>ared by precipitating the hydriodide 
solution with silver nitrate, forms large, white, strongly hygroscopic 
needles. Oaffeidine sulphate, when treated with nitric acid, yields 
chlolestrophauLe, ammonia, naethylamine, and oarbouic anby(^ide*; 
but no ammonia is formed if the mixture is heated for a long time. 
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Oxida+ion of tlie sulpliate with potassium dichromate and sulphuric* 
acid yields the same products, and not diethjloxamide as found by 
Maly and Andreasch, excepting when the mixture is heated for some 
time. Oxidation with bromine gives the same compounds, as does 
also treatment with potassium chlorate and hydrochloric acid. Faming 
hydrochloric acid com]pletely decomposes caffeidine sulphate at 1-50” 
with the formation o? carbonic anhydride, formic acid, ammonia, 
methylamine, and sarcosine (compare Abstr., 1888, 69), J. T. 

Derivatives of Morphine. By W. Danckwobtc {Arch, Tharm,^ 
228, 572 — 595). — ^Morphine, when heated with excess of acetic 
chloride, yields diacetylmorphine (the tetracetylmorpliine of Wright). 
This compound, when boiled with water loses only one acet}! group, 
and a-monoacetylmorphine is formed; by the addition of hydi'O- 
eliloric acid, this can easily be obtained as the sparingly soluble 
hydrochloride. The )8-mouoacety] (/3-diacetyl of Wright) compound 
was prepared byBecket and Wright’s method (this Journ., 1874, 1083), 
but their 7-compound was not obtained. The stability of morphine 
was not found to be increased by the entrance of the acetyl group, as 
shown by the reaction of diacetylmorphine with dilute nitric acid 
and with bromine, although this is known to be the case with codeine 
and the methyl group. Anhydrous morphine, when heated at 
100 — llO'* with twice the amount of benzoic chloiide, yielded di- 
benzoylmorphine, which supports the view that the morphine molecule 
contains only two hydi*oxyl groups. Polstoi’R’s tribenzoylmorphine 
could not be detected. By heating oxydimoiphino with acetic 
chloride, tetracety loxy dimorphine is obtained, which doubtless is 
identical with Hesse’s diacetylpseudomorphine, obtained by the 
action of acetic anhydride on pseudomoiphine. The enti*anco of the 
four acetyl gi&ups indicates that four hydroxyl groups exist intact in 
the oxydimorphine, and that the hydrogen atoms replaced must have 
been united wirh carbon. Apomorpliine, when treated with excess of 
■acetic chloride, yields monacetylapomorphine ; hence only one 
bydioxyl group is present in apomoipliine, the second hydroxyl group 
of morphine during its conversion into apomorphine going to form a 
molecule of water. Probably the alcoholic hydroxyl of morphine is 
tlic one expelled, the phenyl bydroxl having greater stability. This, 
to some extent, will account for the chemical and physiological 
difterence between morphine and apomoiphiue. J. T, 

Cinchonamiiie. By Aenaud (Ann. Ohim. Phys, [6], 19, 93—131) 
See this voL,p. 362. ' 

Berberine and Hydroberberme. By B. Gazk {Arch. Pimm, 
228, 604r— 662 ; compare Abstr., 1890, 1012).— Chloroformberberine, 
dissolved in a little hob chloroform and heated with alcohol, quickly 
gives long, prismatic crystals of dicMorofonnherherihe, 

CjoH„N04,CHCl3+CHCl,. 

The crystals soon lose their transparency when preserved, and decom 
pose with evolution of chloroform when warmed. 1 J. T. 
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Ecgonine. By U. Mussi (Ghem. Gentr., 1890, ii, 616—517 ; 
L^Orosi^ 13, ]52 — 158). — The author has already {L'Ornsi\ 11, 
27o — 277) recommended that, since the direct detection of (*ocaine is 
difficult, the products of its decomposition should be song-ht ior in 
toxicological investigations. With this object, be has examined the 
behaviour of ecgonine with various reagents. According to Eiuhorn 
this alkaloid is 'tmthjltettaliijdropyHdyl^^-‘%yrlroxypromxmic (Lcid^ 

Co]SrH,Me-CH(OH>OH3-COOH, 

and reacts both as a base and an acid ; it ciystallises in colourless, 
lustrous, monoclinic prisms with 1 mol. Il20, which is lost at 
120 — 130®. It is very readily soluble in water, less easily in abso- 
lute alcohol, insoluble m ether, chlorofoiun, and carbon bisulphide. 
Its solutions are neutral, and have a somewhat bitter taste. It melts 
at 19S® with partial decomposition. With phosphomolybdic acid, it 
forms a yellow precipitate ; with somewhat concenti'ated gold chloride 
solution, a yellow, amorphous precipitate ; with platinic chloride in 
dilute alcoholic solution a red-bi'own, crystalline precipitate, 
(CoHi5lT03)2,H2ptCl6, which is readily soluble in water, and loses hydro- 
gen chloride when heated, forming the salt (CoHi6N'03)>PtOl4. With 
stannic chloride, mercuric chloride, tannin, and picnc acid, it forms no 
precipitates which distinguish it fi*om cocaine. Especially is the reac- 
tion with Wenzel I’s reagent (200 pax^ts of sulphuric acid and 1 part of 
potassium permanganate) delicate, a clear wine-red coloration being 
formed which disappears only after some time. 

In an expeiament with a rabbit, 1*26 grams of ecgonine per kilo, of 
live weight was found to be fatal. After 48 hours, the entrails were 
divided into five parts, and each pai*t digested several times at 
60® with twice its weight of alcohol, and the extract concenti'ated 
neaidy to dryness. The residue was taken up with water, and shaken 
several times with ether in order to extract fatty substances. ^J'lie 
aqueous solution was precipitated with basic lead acetate, filtered, the 
le^wi I'emoved as sulphide, the liquid again filtei'ed, evaporated to 
diyness, and the residue finally extracted with a little absolute alcultol, 
in which the ecgonine exists as acetate and was readily detected. The 
alkaloid was found in the heart, blood, lungs, liver, brain, and spinal cord. 

Ecgonine Halts, — (G9Hi3N03)aMg+3iH20, very hygroscopic plates,, 
soluble in water and alcohol, insoluble in ether, melting at 190'’. 
(C9Hi5N03)2Ca is soluble in water and alcohol, insoluble in ether.. 
CaHifiNOsAg, orange-coloured, decomposing readily when exposed to 
the light. Eegontne acetate^ 09Hi5K03,02H403 + 2-|H20, noedle-like, 
hygroscopic crystals, melting at 196®, very soluble in water and 
alcohol, insoluble in ether. J. W. L. 

New Alkaloid from Chrysaxxtheinxmi cinerarisefolituu. By 
E, Marino Zuoo (CJiem. Gentr,^ 1890, ii, 560—561 ; Mend, Acad, 
Lincei, 6, i, 571 — 575). — ^In addition to the two substances, the one a 
parafBln and the other a homologue of cholesterol, which the author 
has already described (Abstr., 1890, 767), he has further separated a 
glucoside and an alkaloid from the fiowers of Ghrysanthemum dm- 
rarkefoUum, Both -were obtained from the blossoms by extraction 
with ether. The glucoside is crystalline, but could not be obtained 
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in suMcient quantity for proper investigation. The alkaloid, named 
chrysanthemine by the author, is readily soluble in water, and its solu- 
tion may be concentrated on the water-bath without decomposition, 
whez*eby the base is obtained as a colourless synip. The majority ot 
its salts are soluble in water, alcohol, and ether, and are crystalline. 
The most characteristic of these is the aurochloride, which crystal- 
lises in small, golden-yellow needles, very soluble in hot water, 
sparingly so in cold water, readily in alcohol, and moderately 
soluble in a mixture of alcohol and ether (1 : 1). Potassium 
bismuth iodide forms a yellow precipitate with it, and potassium 
mercury iodide forms a yellowish- white precipitate. Platinum chlor- 
ide, tannin, and picric and phosphotungstic acids do not foim precipi- 
tates with it. The analysis of the aurochloride agi^ees with the 
formula Ci 4 H 3 o 03 N 2 , 2 AuCl 4 , according to which the formula of the 
hydrochloride would be CuHaoOsNiCU. . J. W. L. 

TTlexine and Cytisine. By A. W. Gbeeabd and W. H. Symons 
(Pharm. J. [3], 20, 1017). — The authors enumerate the following 
difEerences between ulexine, the alkaloid of JTlex eiiroppus, already 
described by them, and cytisine, the alkaloid of G. lahurnum, which 
has been supposed to closely resemble, or be identical with, the 
former. Ulexine has the formula ^^^7 hygro- 

scopic, cannot he sublimed, even in a vacuum, without decomposi- 
tion, and dissolves readily in chlorofoim. Cytisine has the formula 
GsoHs^KaO, is permanent m air, sublimes completely, forming splendid 
crystals, and is almost insoluble in chloi'ofoim. The formula given 
for ulexine differs only by CO from that of nicotine, and by H 2 O 
irom that of pilocarpine, and there is a certain likeness in the physio- 
logical action of these alkaloids, notwithstanding the differences in 
their chemical behaviour. Some pTOgi-essions of pi*opertics are 
tmeed in the alkaloids from leguminons plants arranged according to 
the percentage of carbon, thus : — sparteine, pyndine, nicotine, 
cytisine, ulexine, eserine, and pilocarpine ; in this series, the ])hyaio- 
logical activity becomes more powerful, and the instability gx’cator 
wiih decrease in the percentage of carbon. R. R. 

Alkaloids and other Active Principles from Plants Growing 
in the Dutch Indies.— By M. G-sbshofit (Per, 23, 3537— -3550). — 
I. Carpame, the Alkaloid of Carka papaya^ L. — The leaves of tho 
papaya {Garica papaya^ L.) contain, in addition to tho oaweino and 
papaine discovered by Wui-fcz and Peckolt, an alkaloid which has 
not previously been prepared, and for which the name carpaim is 
proposed. The young leaves are richest in the alkaloid, and contain 
about 0'25 per cent. ; the sap, seeds, and roots only contain traces. 
Carpaine is readily soluble lu alcohol, ch]oi*oforra, and ether, the 
freshly precipitated compound being more readily taken up by 
the latter solvent than when crystallised, a fact which is made use 
of in isolating the alkaloid. It is completely separated from solutions 
of its salts by sodium caibonate solution, but is insoluble in potash, 
and cannot be extracted from acid solution. It gives precipitatoB 
with ^}er’s solution, iodine, phosphomolybdic acid, picric acid, gold 
chloride, tannin, potassium thiocyanate, &o., melts at 11 o**, and sub- 
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limes partly without decomposition. Its hydrochloride crystallises in 
beautiful, lustrous needles, and is readily soluble in water. The base, 
even when dissolved in 100,000 parts of water, has a bitter taste, and 
is only poisonous in large doses, but small quantities readily kill 
smaller animals, the action taking place on the heart. 

II. Investigation of Indian Leguminous I^lants. — The plant knovm 
as Derris (Fongamia) ellijpiica^ Benth., is largely used in Java in fishing, 
and appears also to be a constituent of the Borneo arrow-poisoii. It 
has an exceedingly poisonous action on fish, a decoction of the roots 
being fatal even when diluted with 300,000 parts of water. The 
only active constituent isolated is a resinous substance termed derrid, 
which does not contain nitrogen and is not a glncoside ; it readily 
dissolves in alcohol, ether, chloroform, and amyl alcohol, but is very 
sparingly soluble in water and potash solution. On fusion with 
potash, it yields salicylic and protocatechuic acids. It occurs almost 
entirely in the cortex of the root, but has not yet been obtained pure. 
Its alcoholic solution has a slightly acid reaction, and a sharp aromatic 
taste, causing a partial insensibility of the tongue, which remains for 
hours. A solution of 1 part in 5 millions is almost instantly fatal to 
fibh. A very similar compound is found in the seeds of Paehyrhizus 
angulatns, Bich., a decoction of which is quickly fatal in a dilution of 
1 : 125,000. It is probably identical with dertid, but until this has 
been experimentally proved it may be distinguished as pachyrhizid. 
It is very readily prepared from Paehyrhizus^ which occurs in all 
tropical countries, as the tannin compounds, usually so difficult to 
sepamte, are not found in this plant. The seeds also contain a uon- 
poisonous, crystalline compound, which is readily soluble in alcohol, 
and has at 30° the consistence of butter. 

The plant So^hora tomentosa^ L., formerly renowned as a medicine 

Aniicholerica Itumphii*^), contains a poisonous alkaloid, soluble in 
ether, which is contained in largest quantity in the seeds. Alkaloids 
have previously been found in 8. spedosa and 8 . angustijolia^ but 
have not been closely investigated. 

The cortex of Erythrlna (Jdtenotropis) Brotero^ Hassk., contains con- 
siderable quantities of an alkaloid, which may be leadily isolated 
by Stas’s method, and is easily soluble in ether. Its sulphate may 
be obtained in crystals £i*om concentrated aqueous solution. It gives 
precipitates with many metallic salts and with the usual alkaloid 
reagents ; it is a fsirly strong poison, being fatal to fowls in doses of 
0*025 gram. A poisonous alkaloid likewise exists in Erythrina 
{Hypnphorus) suhumbrans, Hassk., and is best isolated as a metallic 
double compound. 

The leaves of difierent kinds of cassia are employed in Java as a 
remedy for herpes ; they contain a glncoside which yields chiyso- 
phanic acid as a pi-uduct of hydrolysis. 

The leaves of Orotolaria retusa, L., contain considerable quantities 
of indican ; the seeds contain an alkaloid, which is found in larger 
quantities in the seeds and leaves of (7. striata^ L. The base is a 
strong poison, and is probably closely related to the known alkaloids 
of other Genistem, such as Oytisus, UUa, SparUum^ and Lupinus, 

The seeds ot Millettia atropufpurea, Benth., contain a poisonous 
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glucoside, tlie cliemical and toxicological properties of wliich closely 
resemble those of saponin. The plant is also employed for poisoning 
fish. The cortex of Acacia fenerHma^ Jnngh., contains a biticr, 
poisonous alkaloid, readily soluble in ether and chloroform. No alka- 
loid has previously been found in an acacia. The leaves of Alhizzia 
sa^onaria, Bl., contain cathartic acid, whilst the leaves and cortex 
contain saponin in quantity. 

The cortex of Fithecolohium higeminum^ Mart., contains 0*8 per cent, 
of a non-volatile, amorphous alkaloid, which forms crystalline salts, 
and separates as a heavy, yellow oil on the addition of alkalis to solu- 
tions of the latter. With lOO parts of water, it forms a turbid liquid, 
which on warming assumes the appearance of milk, but becomes clear 
on the addition of an acid. The sol ntions have a burning taste, and give 
the usual alkaloid reactions. It has a strong corrosive action on the 
skin, and is fatal to fish in a dilution of 1 : 400,000. Tlie same com- 
pound appears also to occur in P. sainan, Benth. 

III. Apocj/nece coniaining Alkahzds, occumng in the Dutch 
Indies. — The leaves, cortex, and seeds of Melodinus lcpvigatti% Bl., 
all contain a poisonous alkaloid, which is present in the largest 
quantity in the seeds (0*8 — ^1*0 per cent.). It is decomposed by 
dilute hydrochloric acid, but is not a glucoside, and gives the ordinary 
alkaloid reactions in very dilute solutions, and with feeble oxidising 
agents in sulphuric acid solutions gives a greenish coloration, which 
then becomes deep blue and finally orange. 

Leucottoiis eugenifoUa, Dec., yields a poisonous, crystalline alkaloid 
which is readily soluble in ether, and shows the general reactions of 
the alkaloids, but gives no colonr reactions. The cortex of Bauwolfia 
canescens^ W., yields an alkaloid which gives a beautiful, hlood-red 
coloration with nitric acid. Bauwoljia (Ophioxj/lon) serpentina and 
frifoliatay which is highly prized in Java as a drug, also contains a 
crystalline alkaloid which gives the same reaction with niti*ic acid, 
and its presence may be easilv recognised microscopically in the 
various parts of the plant by this reaction The substance recently 
des nbed as ophioxylin is identical with Dulong’s plumbngin, the 
enOT being caused by a confusion between OpMoarylon serpeniimmiy Fj., 
and Plumbago roseoy L., which, though very different plants, are both 
termed “ Poeleh Pandak ” in Java, The above alkaloid also occurs 
in Eaufoolfia (Oyrto^honia) speefabilis and foadurensis. All these 
species of Bauwoljia contain a brown substance also ; this likewise 
appears to be an alkaloid, and yields a beautiful, blue, fluorescent 
solution in ether. It is constituent of many Apocyneoe. 

The cortex of Huvtma cory^nbosa, Boxb., contains 0 3 per cent, of 
a crystalline alkaloid, which also forms crystalline salts, and gives a 
beantiful violet coloration with Erdmann's and Prohde's reagents. It 
is a strong poison, and has a sharp, burning taste, even when diluted 
to 1 ; 10,000. The cortex of Pseudochrosia ghmerata, Bl., also contains 
a poisonons, crystalline alkaloid, and the above fluorescent compound. 

The cortices of Ochrosia (Lactaria) acuminata, Ackeringae, and 
Coccinea are rich in alkaloid constituents. Three products have been 
isokted, namely, a colourless, crystalline alkaloid soluble in ether, 
which is moderately poisonous, an alkaloid insoluble in ether but 
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soluble in amyl alcohol, which is besfc isolated as the mercurochloiide, 
and also the above-mentioned fluorescent compound. These substances 
also occar in the seeds and the sap. The cortex of the stem of 
Ochrosia (Bleeharia) kailorarpa contains 1*2 per cent, of alkaloids. 

The seeds of Kopsla finvida, BL, contain no less than 1*85 per cent, 
of a homogeneous alkaloid, which is soluble in ether and readily pre- 
pared pure and crystalline; it likewise occurs in Kopsia arhorea^ BL, 
the leaves of which contain in addition a fluorescent substance. 
Kopsia (^Galpicarpum) Roxburghii yields quite a different alkaloid, 
which causes tetanus. The seeds and leaves of Kopsia ( Galpioarpum) 
alhijlorum contain an alkaloid, as also do Vinca rosea, L , and Alsto^iea 
(Blaher aims') villosa. 

Voaccmga (Orchipeda) foefida yields a bitter alkaloid readily soluble 
in ether, and the fluorescent compound already frequently mentioned. 
Tahernfsmontana sphrerocarpa, BL, also contains an alkaloid, and a 
wax-like compound, which is free from nitrogen and melts at 185°, 
Alkaloids are also present in Bhyncodia (Gercocoma) macrantlia and 
in GhonemorpJia ntacrophylla, Don, which is of interest, inasmuch as 
these species both belong to the Bc'hitidiae, the other members of 
which are free fi*om alkaloids. 

IV. Gerhera odoUaiu, Hamilt. — The sap, leaves, and cortex of this 
plant have no toxicological action, but the seed kernel contains, in 
addition to a non-poisonous fatty oil, the compound ceiheihi, which 
has a poisonous action on the heaa^t. It resembles thevetin, thevetosin, 
and tanghinin, but is identical with none of them. It most nearly 
re.sembles the last-named substance, which is obtained from Tanghiuia 
renenifera, Poir., the “test-plant” of Madagascar. Cerberin is free 
from nitrogen and crystallises well, and although decomposed by 
acids, is not a glucoside. It is insoluble in water, but dissolves readily 
in alcohol, chloroform, acetic acid, and 80 per cent, ether, and melts at 
165®. It gives a violet coloration with sulphuric acid, has a sharp, 
burning but not bitter taste, and is very poisonous. The seeds contain 
another very poisonous substance, which is readily soluble in water, 
alcohol, and amyl alc<ihol, but insoluble in chloroform, for which the 
name odollin is proposed. It is not precipitated by lead acetate, and 
gives the same colour reaction with sulphuric acid as cerberin. 

V. Laurofetanine, the Active GivnsHtueut of certahi Lauraceoe , — 
Many of the Javan varieties of Lauraceos contain, in addition to other 
not yet clearly defined bases, a crystalline alkaloid tei-med lanroteU 
anitie, which has a strong tetanic action on animals. It is contained 
in quantity in the cortex of the stem of Litsosa chrysocoma, BL, and 
is sparingly soluble in ether, more I’eadily in chloroform. It is pre- 
cipitated by sodium carbonate from solutions of its salts, but readily 
redissolves in an excess of potash or soda, and is precipitated by the 
usual alkaloid reagents. The freshly prepared alkaloid commences 
to crystallise after some days in stellate groups of needles ; it gives a 
dark indigo-blue coloration with Erdmann’s reagent, a pale rose-red 
with pure sulphuric acid, and a reddish-brown with nitric acid. A 
base which seems to be identical with laurotetanine is also found in 
the varieties of Tefrcmihem, in Notaphoehe, BL, Apervht, BL, and 
Aciti7iodaphne, Nees. It is possible, also, that laui*oteianine is identical^ 
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with, the alkaloid discovered in 1886 by Eykmann in Hnasia squarrofia^ 
Z. et M., as the author has also found it in H, firma, Bl. 

Sernandia itonoraj L., and JST. ovigera^ L., both yield an alkaloid 
closely resembling the bebeerine obtained from Nectandra, whilst 
Illigera pulchra^ Bl., contains laurotetanine. 

VI. The Distnbntioib of Syd/rocyatdo Add in the Vegetable Kingdom^ 
— The leaves of Gymnema latifolmm^ Wall, an Indian Asclepiadea, 
contain large quantities of amygdalin, which can, however, only be 
obtained in the amorphons condition. The leaves do not contain any 
enzyme, and may, therefore, be distilled with water or dilute sulphuric 
acid without any hydrocyanic acid or benzaldehyde passing over. On 
the addition of emuhin, hydrolysis readily takes place. 

The fresh bark of many Javan forest trees gives o£E an odour of 
biti-er almond oil. It was found that Fygium parvijiorwtn^ T. et B., 
and P. latifolium^ Miq., both contain amygdalin, which on botanical 
grounds was not improbable, as the species Fygium is closely related 
to Amygdalus. 

When the fruit of certain J avan Aroides (the genera Lasia and Oyrto- 
sperma) is cut, a strong odour of hydrocyanic acid is observed, and it 
was found on investigation that it is present in the free state. It 
also occurs in the leaves of these plants. It is found, however, in 
much larger quantity in a Javan tree known as Fangium edale, Reinw., 
the seeds of which, after cooking in a certain manner, are looked on by 
the Malays as a valuable food. If this cooking is insuifioient, the 
seeds are a frightful poison, and are used in Java for killing iish and 
insects. It was found on investigation that all parts of the tree 
contain free hydrocyanic acid. Thus the leaves, on distillation, yielded 
0*34 per cent, which is equal to I per cent, on the dried leaves; 
in the other parts the proportion, although less, is still considerable. 
The amount of hydrocyanic acid is not constant, old Fangium leaves 
having been examined which only contained 0*045 per cent. 

The leaves and seeds of the Fangium contain a substance which 
reduces ammoniacal silver solution and JBehling’s solution in the cold, 
and whose solutions become dark-coloured in the air. Although no 
crystalline compound could he obtained with phenylhydrazine, it is 
probably a sngar, with which the hydrocyanic acid forms an unstable 
compound. The seeds, which are originally white, gradually become 
dark, the hydrocyanic acid disappearing at the same time. 

The only poisonous constituent of the genus Hydnocarpus is also 
hydrocyanic acid. The fatty oils of certain species of Hydnoearpus ai*o 
used externally in skin diseases, their value being possibly due to the 
antiseptic action of hydrocyanic acid. H. G. 0. 

Coagulation. Prepajration of SoluUe Casein. ByA, BkcHAMP 
(BulL 8oc. Ckim, [3J, 4, 181 — 186). — The author takes exception to 
the undefined meanmg of the word coagnlation, as applied to the 
separation of the proteids from milk, under varying conditions, and 
describes the following method for preparing a soluble casein which 
is not ooagnlable by heat Pure acetic acid is dropped into milk 
just drawn from the cow or goat, until the milk turns litmus- 
paper a pale pink, and the coagulum which soon separates out is 
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collecfed, and, after drying by a filter pump, is treated with ether to 
remove fat; it is then suspended in a volume of water equal to that of 
the original milk, and containing ammonium carbonate, and the 
mixture is filtered. To the limpid solution thus obtained, acetic acid 
is added exactly sufficient to precipitate the casein, which, by a re- 
petition of the above treatment, is obtained pure. 

The rotatory power of this substance in ammoniacal solution is 
[a] = —130®. It is soluble in water, 1 litre dissolving, on agitation 
for 56 hours, 1’005 grams, and the rotatory power of this solution is 
[a]j =z — 117®. A paste of casein and water softens at 70 — 80®, and 
appears to be quite soft at 90®, the water separated from this product 
contains 2*37 grams casein per litre ; and, although the paste hardens 
on cooling, it is soluble in ammonium carbonate solution, and on pre- 
cipitation by acetic acid, manifests its original properties. Casein 
behaves like a feeble acid, its solutions redden litmus, and it forms 
compounds with the alkali metals and with ammonia which also 
redden litmus, and are neither precipitated by carbonic anhydride, 
nor by alcohol, nor by heating. Calcium caseinate behaves like 
calcium saccharate in becoming turbid on ebullition, and in the dis- 
appearance of the turbidity on cooling. The author ascribes the 
incorrect results hitherto obtained to the practice of boiling the milk 
before adding the acid, by which lactalbnmin and gaJactozymase 
are precipitated as well. These substances are separated from the 
whey left after removal of the casein, by adding to it alcohol of 95® 
as long as a precipitate falls ; the latter is collected and washed with 
alwhol of 80®, to remove lactose, and is then air-dried and snspended 
in water ; after some time, it is filtered, and the precipitate is washed 
with water as long as the washings give a precipitate with alcohol. 

Lactozymase is separated from the filtrate by the addition of alcohol 
and a trace of sodium acetate ; it is soluble in water, and has the 
power of determining the dissolution of starch without subsequent 
hydrolysis ; it is coagulable by heat and then loses this property. 

Lactalbnmin is obtained by dissolving the residue in dilute 
ammonium carbonate solution and precipitating by acetic acid ; when 
it is suspended in water and heated to 100®, it contracts in volume 
and is no longer soluble in ammonium carbonate solution. 

T. G. 3sr. 

Froteids of Milk. By W, D. Hallibdeton (/. FhysioLy 11, 
448 — 463). — ^Attention is drawn in this paper to the following 
points ; — 

(1.) The principal proteid in milk precipitable by saturation with 
cei^ain neut^ salts or by acetic acid, should be called eas^nogm. 
It may be most satisfactorily prepared free from impurities by a 
combination of the two methods just mentioned. The term cas^ 
should be restricted to the curd formed from caseinogen by the action 
of rennet. 

(2.) In the classification of protexds, casein should be grouped with 
other insoluble protexds, like fibrin and gluten, formed by ferment 
activity from pre-existing more soluble protexds. Caseinogen should 
be classified in a new group, made to include it and wbey-proteid. 
These are very similar to the globulins ; the chief difference being 
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thaii their solutions are not coagulated bj beat like the globulins, but 
only rendered opalescent. This opalescence, if the heating has not 
been continued too long, disappears on cooling. 

(3.) Lactalbuniin i© very similar in its properties to serum-albumin. 
Ifot only does it differ, however, from serum-albumin in its specific 
rotatory power, as has previously been shown, but in its behaviour on 
heat-coagulation, and in precipitahility by certain neutral salts. 

(4.) Caseinogen and lactalbumin are the only proteids contained 
in milk. The proteid desmibed as lactoglobulin does not exist ; it is 
owing to the error of not recognising that the two salts, sodium 
chloride and magnesium snlphat®, when both present to saturation, 
precipitate albumin, that this proteid has been supposed to exist. 
The proteids variously called laetoprotein, peptone, and hemi- 
alhumose, do not exist in milk. This mistake has also arisen from 
faulty methods of analysis. 

(5.) The proteid called whey-proteid, which passes into solution 
simultaneously with the formation of the rennet curd, is not of the 
peptone or proteose class, but should be included with caseinogen in 
a new class of proteids allied to the globulins. It differs from 
caseinogen in not being convertible into casein. 

(6.) When milk turns sonr owing to the lactic acid fermentation, 
primary proteoses, chiefly proto-pi*oteose, are developed. 

• W. D. H. 

Note. — Hammarsten, in his text-hook of Physiological Chemistry 
recently published, also recognises that caseinogen should not be 
gi-ouped with alkali albuminates, as has hitherto been the case. He 
dassifies it with the nucleo-albumins. W. D. H. 

Action of Lime Salts on Casein and on Milk. By S. 
Binges {J. Physiol.^ 11, 464 — 477). — Casein, prepared by adding 
commercial rennet to milk, was found to he freely soluble in lime- 
water; on the addition of calcium chloride to this solution, a com-, 
pound of casein is formed which is more soluble in cold than in hot 
solutions. A few drops of calcium chloride solution does not cause 
precipitation at all in the cold, but, on warming, a precipitate lorms 
closely resembling a rennet curd, and, like it, it contracts, squeezing 
out a whey. On cooling this, however, it completely rodissolvos. 
Larger quantities of calcium chloride cause a precipitate in the cold, 
which inci’eases when the mixture is heated. Sodium chloride in 0 5, 
1, and 2 per cent, solutions does not modify this action ; whilst lactose 
greatly aids the action of the calcium salt. 

Similar experiments were then tried with milk. Calcium chloride 
causes no curdling of milk at the atmospheric temperature (10® to 
15®), in this respect differing strikingly from solutions of casein in 
lime-water, from which 1 to S drops of a 10 per cent, solution of 
calcium chloride precipitates abundance of curd or sets the fluid to 
a jelly. Calcium chloride, how^ever, abundantly precipitates curd 
from milk with uhe assistance of heat, the smaller the quantity of 
calcium chloride the higher the temperature required. Slight acidity 
favours, sodium chloride and to a less extent potassium chloride and 
magnesium sulphate hinder this action of calcium chloride. Hence 
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TO ilk differs from casein dissolved in lime-water in respect to tKe 
action of sodium chloride. Lactose, which greatly favoui's the clot- 
ting of a lime-water solution of casein by c^cinm chloride, does not 
influence the clotting of caseinogen as contained in milk. 

Oalciam chloride solution does not clot milk which has been pre- 
viously hoiled and then cooled. Hence it is evident that the high 
temperature necessary in the experiments does not alter the caseinogen, 
and thus enable calcium chloride to precipitate it, hut that the high 
temperature is necessary to enable calcium chloride to precipitate 
(combine with) caseinogen. 

Caseinogen can he prepared as follows : — 10 per cent, acetic acid is 
added to milk; the resulting precipitate is washed with distilled 
water until the washings are neutral and free from calcium salts. 
The curd is rubbed in a mortar witii calcium carbonate, and distilled 
water added ; the caseinogen rapidly dissolves, and the butter sepa- 
rates and floats on the top. After some hours, the milky fluid below is 
siphoned off. Eeimet clots this solution if a small quantity of calcium 
chloride is added, but not without. The rennet used (Crosse and 
Black welTs) contains a good deal of calcium, but this is either insuffi- 
cient, or in inappropriate form. But, although the fluid does not clot, 
the caseinogen is converted into casein, which remains in solution, and 
this is at once deposited on adding calcium chloride, each drop pi*o« 
ducing an abundant deposit, insoluble in solution of sodium chloride. 
Sodium and potassium salts antagonise the clotting of caseinogen 
solutions, as in the case of milk ; in the former case they lessen, too, 
the subsequent contraction of the clot. If phosphoric acid is essential, 
as Hammarsten stated, the minute quantity present in the prepaia- 
tion of rennet must have sufliced, as none was added in the experi- 
ments. 

Calcium chloride solution precipitated caseinogen from its solution 
without the assistance of rennet ; only larger quantities are necessaiy 
than is the case with solutions of casein. Xiactose has no effect on 
the precipitation of caseinogen by calcium chloride. Corroborative 
results were oblaiued with caseinogen pi-ecipitated by saturating milk 
with sodium chloride. 

Among further differences between caseinogen and casein, the two 
following may be noted : — 

(1.) Casein is insoluble iu a fairly strong solution of sodium 
chloride ; caseinogen is soluble. 

(2 ) Caseinogen precipitated by acetic acid and mixed in a mortar 
with calcium carbonate is freely soluble in distilled water. Casein 
similarly treated is insoluble. 

The process of ordinary curdling in milk by rennet is believed to 
consist of two parts : — 

(1.) The change from caseinogen to casein, produced by the 
ferment. 

(2.) The combination of the casein so formed with a lime salt, the 
precipitation of this compound being assisted by the lactose, hut 
opposed by the sodium and potassium salts of the milk. These salts 
also lessen the degree < f continction of the clot, and hence a bulky 
clot instead of a compact one is obtained. W. D. H. 
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Digestion Products of Gluten-casein. Bj E. H. Ghittende:!^ 
and E. E. Smith (7. Physioh, 11, 410—434). — The methods of investi^- 
tion are essentiallj the same as those adopted in the similar researches 
of Kulme, Chittenden, and others. Although it is questionable whether 
gluten exists in fresh wheat grains, it is nevertheless tme that gluten 
is formed whenever wheat flour is mixed with water, and of this 
gluten the insoluble portion, characterLsed by Ritthausen as gluten- 
casein, is the most important constituent. The percentage composi- 
tion of this material (the average of analyses of seven preparations) 
may be contrasted with the numbers obtained by Ritthausen, and with 
the percentage composition of the casein of milk, as in the following 
table : — 


m 

Gluten-casein. 

Casefn of milk. 

Chittenden and 
Smith. 

Ritthausen. 

Chittenden and 
Painter. 

Hammarsten. 

c 

52-87 

S2-S4 

63-30 

52-98 

H 

6-99 

^•04 

7*07 

7-06 

K 

I 15-86 

17 -14 

15-91 

16 -65 

8 

1-17 

0’19 

0-82 

0 72 


On sul^ecting gluten-casein to arijficial gastric digestion,it was found 
that elution occurs very slowly, probably the result of the prolonged 
washing with alcohol in its preparation. Artificial pancreatic diges- 
tion also proceeds slowly, but there is a more abundant formation of 
troepepicme, as compared with prirnary cleavage products (proteoses), 
than is the case with gastric digestion. The soluble products formed 
in each case bear essentially the same relation to the parent substance 
as the albomoses of albumin or fibrin do to the parent proteid. 
!l^ere are slight differences in minor reactions, hut no essential 
di:fierence in the general character of the products formed in this case, 
at least between the animal and v^etable proteid. Both yield by tbe 
action of pepsin acid a proportionately large amount of proteoses and 
a smII amount of true peptone. The gluten-caseoses, both in com- 
position and reactions, show the ordinaiy proteose characteristics, and 
the composition of the individual products (proto-, hetero-, and 
dentero-gluten-caseose), as indicated by the gradually diminished 
percentage of carbon, suggests that they are formed by a gr^ual 
process of hydration. 

Orystallme Vitellia aaad Vitdloses. By R. H. GHrrrEiroEN and 
J, A, Hartwell (7, PhysM., 11, 435-447).— This research, carried 
out on the same lines as the preceding, confirms in the main tihe work 
of Neume^ (Abstr., 1887, 286) ; it was judged advisable to repeat 
tbe expenmeute, as vitdlin (crystallised in this research from extracts 
of squash or pumpkin seeds byDrechsel and Grubler’s method) is 
the purest proteSd obtainable. Scarcity of matericd prevented the 
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investig’ation of many points, but the general conclnsion is that, in 
gastric digestion, the changes, as in the case of other proteids, are 
hydrolytic, in nature ; proto-proteose, deutero-proteose, and peptone 
resulting from a series of gradnal hydrations, as indicated by the 
gradually diminished percentage of carbon. The amount of hetero- 
vitellose formed was smaJl. 

Attention was particularly directed to the percentage composition 
of the productiS, and the following table collect's a few of the averages 
obtained : — 



0. 

H. 

N. 

Vitellin 

51 *60 

6-9? 

18*80 

Proto-Titellose 

51*52 

6*98 

18*67 

DeiiteTO-vitpllose (1) 

50 42 

6-74 

18*43 

„ „ (2) 

49 27 

6-70 

18*78 



The results agree very closely with those previously obtained with 
the globulin body, myosin, the composition of the myosinoses bearing 
almost exactly the same relationship to myosin as the vitelloses do to the 
crystallised globulin. A single experiment on tryptic digestion 
showed nothing noteworthy. W. D. H. 

CrystaUisatioii of Hasmoglobm. By S. M. Copeman (J. Physiol,^ 
11, 401 — 409). — ^This is a full account of experiments a preliminary 
notice of which has already appeared (Abstr., 1889, 1092). Among 
new points noticed, is the fact that some crystals of human hemo- 
globin were after tbe lapse of some months changed into crystals of 
hemochromogen. Hoppe-Seyler has previously prepared crystalline 
hemochromogen (Abstr., 1889, 788). 

It was found that, using the method of adding pntrid serum to the 
blood, tbe hemoglobin crystals of tbe squirrel obtained were not the 
usual hexagons, but rhombic prisms. (Compare Bhlliburton, Abstr., 
1886, 637). W. D. H. 

Compoimds of Hsemoglobm with Carbonic Anhydride. By 
C. Bohb (Okem. Centr^^ 1890, ii, 621 ; from Oewtr. PhydoL, 4, 253 — 
264). — ^As already communicated (Abstr., 1890, 1460), there are 
several compounds of hemoglobin and carbonic anlhydride, containing 
varying proportions of the latter, bnt showing dissociation cuives 
which are approximately similar. l%e author now describes tbe three 
following; — r^’-mrhohiBmoghhm^ which contains about 3*0 o.c. of carbonic 
anhydride per gram at 18^ nnder a pressure of 60 mm. of carbonic 
anhydride ; B-carhohcBmoghbin, which contains about 6*0 c.c. of carb- 
onic anhydride nnder the same conditions of temperature and pres- 
sure; ^carholmmoglohinj which contains about 1*6 c,o. of carbonic 
anhydride per ^m. If hemoglobin is sbahen with a mixture of 
carbonic anhydride and oxygen, both the gases are absorbed in the 
same manner as though each of the gases was present alone. The 
spectrum of these hemoglobin compound appear to be the same as that 
of oxyhemoglobin. The author concludes that tbe carbonic anhydride 
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and the oxjgen combine difEerently and independently with tbe hsemo- 
globin, and the possibility exists that arterial blood fully charged with 
oxygen may, nevertheless, absorb carbonic anhydride, J. W. L, 
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Effect of Acetic Acid on Re^iratory Changes. By A, 
MaliJivke (jCompt. rend., Ill, 826 — 828). — Rabbits which had been 
subjected to tracheotomy were placed under artificial respiration, 
voluntary movements being prevented by injection of curarine. Tbe 
products of respimtion under these conditions were collected and 
analysed. A S per cent, solution of sodium acetate was introduced 
into the blood diop by drop, and the products of respiration were 
again examined. Before injection, the extreme values of the respira- 
tory ratio CO /O were 1*04 and 0'77, but dui'ing injection, they sjink 
to 0*86 and 0 69 respectively, a result due to oxidation of the sodium 
acetate. During injection, the blood becomes alkaline, but afterwards 
again becomes acid. Part, and part only, of the energy of the acetate 
is used with profit to the organism, and in this respect acetic acid 
differs from the majority of food stn:fis. C. H. B. 

The Specific Quantities of Oxygen in Blood. By C. Bohr 
(OhenK Gentr., 1890, ii, 521 — 523; from Gentr. FhysioL, 4, 254 — 257). 
—As already intimated (Abstr., 1890, 1450), hs&moglobin does m t 
alvsays al>)Orb the same quantity of oxygen. Pursuing this investi- 
gation, the author has estimated the amounts of haemoglobin and of 
oxygen in blood taken systematically trom dogs, the latter estimation, 
being made after fiist shaking the blood with oxygen of constant tcxp- 
peratnre and pressure. The ratio between these two quantities has been 
named tbe speGifie quantity of orygen of the Hood. This xatio varies not 
only with difTerent animals, but depends also on the exterior conditions 
under the will of the operator, and it varies furl her in the different jiarts 
of one and the same animal at tbe same time. Prom these facts, it may 
be deduced that tbe oxygen present in the blood exerts a varying pies- 
snre, and that this pressure bas a material regulating influence on 
tbe respiratory organs. Moreover, tbe variations in tbe pi’essure 
thns exerted occur witbiu very small limits of time, and depend on 
the number of blood corpuscles wbicb are influenced. In the author’s 
experiments, strong aneemia was brought about when the arteiial 
blood showed a constant and lower specific quantity of oxygen than 
before. A similar effect was produced by inbaling air poor in oxygen. 
On tbe other hand, suffocation produced an increaf^e in the specific 
quantity of oxygen, and morphine exerted a like influence (compare 
precseding page). J. W. L. 

lufineuce of Prdi^ on the Digestion of Floods free from 
Nitrogen. By T. Rosejsheim ArcZ/tr, 46, 422—432),— 

In leceiit researches by Kumagawa (Fi>o/iow’a ArcAw, 116), and 



PHYSIOLOGICAL CHEMISTRY. 1545 

TlirscLfeld (Abstr., 1889, 174) on metabolism, these observers stated 
that equilibrium is possible on smaller quantities of proteid food than 
has Lithei*to been considered possible. Their experiments, however, 
lusted for too short a time for such a sweeping conclusion to be 
di‘awn ; and in the present i*esearch it is shown that in a dog, proteid 
food is not only valuable in itself, bat that it aids the digestion of 
other foods which contain no nitrogen, such as carbohydrates and 
fats. The faeces were examined for undigested residues of carbo- 
hydi'ates and fats, and it was found that these were always smaller 
when there i^vas admixture of proteid in the food; also that these 
residues were smaller in <lirect proportion to the amount of albu- 
minous material administered. 

These general results are supported by six series of analyses in 
which full details are given. W- D. H. 

The Influence of Glycerol and Fatly Acids on Gaseous 
Metabolism. By I. Mcnk (Fjiujer^s Archiu, 46, 303—334).— 
Numeious observations have been made on the question whether 
glycerol and fatty acids afiect gaseous metabblism in any way, and 
jjaiticularly if they act as proteid- sparing or fat-sparing foods. 
Scheremeteeflaky (Arbeit, phydol. AnstaU, Leipzig^ 1869, 194) stated 
that in rabbits the intake of oxygen and output of carbonic anhydride 
■were correspondingly increased after two-grain doses of glycerol. 
Zuutz and v. Mering (Ff tiger's Atrhiv^ 32, 174) pointed out errors 
ill Scheremet4eflsky’s methods and conclusions. They found the in- 
take of oxygen pi’actically unaltered by the intravenous injection of 
glycerol. Their experiments were, however, not performed on oura- 
lised animals, and it is possible that the increased discharge of 
carbonic anhydride observed might have been due to the muscular 
movements of the animals. Under these circumstances, it was jndged 
advisable to repeat these experiments, precluding the source of error 


Oxygen used. 

Carbiinic 
anhydride 
given out. 

Respiratory 

quotient. 

Period of 
observation. 

Dose of glycerol. 

182-6 

133*3 

0*72 

Before injection 

1 

176-1 

134*1 

0*76 

During 

99 

> 0*5 gr. per kilo. 

178*6 

126*7 


After 

n 

J 

267-9 

198*1 

0-78 

Before 


1 

263-3 

207-0 

0 79 

During 


|065 „ „ 

237-8 

188 7 

0-79 

After 

99 


2R3-S 

191-2 

0-67 

Before 


1 

277-5 

200*8 

0*72 

During 

99 

to 68 „ „ 

288-2 

202*9 

0*70 

After 

99 


288-4 

194*3 

0-67 

Before 

*9 

] 

281-0 

201 *3 

0-72 

During 

99 


256-9 

178*6 

0*69 

After 

» 

1 
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just alluded to, By cnran'eation, and to extend the research to include 
certain fatty acids. The apparatus used was a modification of the 
Zuntz-Biohrig respiration apparatus, which is fully described. The 
experiments were made on rabbits ; and the accompanying tables of 
analyses are averages obtained in each case from a number of obser- 
vations, each of which was for a period of 15 minutes. The glycerol 
was injected slowly into the jugular vein. 

These experiments show that during the injection, the intake of 
oxygen falls slightly, and the output of carbonic anhydride increases 
to a small extent, thus raising the respiratory quoident ; and the con- 
clusion is drawn that glycerol when burnt in the body protects from 
oxidation a fraction of the body fat. 

A similar series of experiments were then made, injecting sodium 
butyrate instead of glycerol, and again the results may be given in 
tabular form : — 


Oxygen used. 

Carbonic 
anhydride 
given out. 

Respiratory 

quotient. 

1 

Period of 
obserration. 

Dose of 
butyric acid. 

260-9 

196-1 

0-75 

1 Before injection 

I 

280-0 

190-6 

0-68 

Daring 

>» 

V0*4ffr. per kilo. 

253-3 

181-2 

0*71 

After 

99 

J 

290-9 

228-3 

0-78 

Before 


1 

S25-2 

214-6 

0-66 

During 

99 

f 9*5 „ ,, 

299-4 

230-9 

0-78 

After 

99 

J 

305-3 

243-4 

0-79 

Before 


I 

330-9 

238-0 

0-72 

During 

99 

f 0*o6 ,, ,, 

306-6 

235-3 

0-77 

After 

99 

1 

278*9 

201-0 

0-72 

Before 

1 , 


297-6 

197-9 

0 68 

During 


^0*76 „ „ 

278-1 

205-2 

0-7S 

After 

» 



These experiments show that daring the injection, the intake of 
oxygen increases, and the output of carbonic anhydride falls slightly ; 
the respiratoiy quotient therefore falls. Just as in the previous experi- 
ments with glycerol, none of the substance injected appeared in the 
urine ; it was, tnerefore, hnmt in the body, and thus must * pro- 
tect a small fraction of the body fat from oxidation. The increased 
intake of oxygen appears to be chiefly due to the increased frequency 
of the heart that the soap produces. The increased necessity for 
oxygen is seen when one notes that, whereas each molecule of glycerol 
requires 3^ mols. of oxygen for complete oxidation, a molecule of 
sodium butyrate requires 5 mols. of oxygen for the same purpose. 

A few experiments were then made with sodium oleate ; the effect 
of doses similar to those given of the other substances just described 
produced a rapid decrease of the gaseous exchanges, a weakening of 
the heart, then syncope and death. A dose of 0'()4 gram of oleic 
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acid per kilo, of body weisfbt produced no alteration ; a repetition of 
this dose caused a diminution of the gaseous exchanges by 75 pet* 
cent. W. D. H. 

Transfosion of Mixtures of Blood and Salt Solution. By J. 
MA,KSyUkLL(ZeitphysioL Ohpm., 15, 62 — 70). — Tz‘ansf usion of salt solu- 
tion is now so often used in medical practice, that it is imporfant we 
should have an accurate knowledge of the process of blood regeneration 
that follows this procedure. Babbits were bled until convulsions were 
imminent, and then a solution of one part of dedbiinated blood to nine 
parts of 0*6 sodium chloride solution was injected; tables aie 
given with enumeration of blood corpuscles, and percentages of 
hscmoglobin before and at intervals after the opemtion. When re- 
generation was complete, the animals were killed, bat in no case was 
anything abnormal found at the autopsy. The blood corpuscles 
reach the normal number in a few days, but the percentage of hemo- 
globin is not normal for some days, in one experiment not until 15 days 
later. These I’esnlts coincide closely with those of J. Q. Otto {Pjiuget 
AroMv, 36, 67), who used no injection, bub simply watched the 
course of regeneration after hemorrhage in rabbits. W. i). H. 

Amount of Dry Residue and Fat in Arterial and Venous 
Blood. F. Kohmann and J, Mdhsam (JPjiuger's Archiv^ 46, 
38 i — 397). — ^Tho statement was made by Borasteiu {Zeit BioL, 13, 
133) that the dry residue and fat in venous, esperially pcrtal, blood 
is greater than in arterial blood. In the present research, the blood 
was taken direct from the circulation of fhe living animal (dog), and 
no difference in the amount of dry residue could be made out iu the 
two varieties of blood taken from the femoral vein and carotid 
artery respectively. Such small differences as were observable fell 
within the limits of experimental error. If, however, stasis of the 
blood within the vessels is allowed to occur, the solid I’esidue of 
venous blood rises. 

After hfismoirhage, the specific gravity of the blood falls, but 
equally so iu both arterial and venous blood. 

Comparative estimations of the amount of fat showed that thei'e 
was no appreciable difference between the two varieties of blood. 
Portal blood was, however, not investigated. W, B. H. 

Alkalinity of the Blood after Large Doses of Sodium 
Sulphate. By J. Swiatecki (ZeiL physiol Ghem,^^ 15, 49 — 61). — 0. 
Schmidt {Oliaiakt epid. Cholera, 1850) stated that in the algide stage 
of cholera the alkaliniiy of the blood is diminished, or it may become 
acid, and this observation has been, since his time, often confirmed. 
In order to ascertain whether this is merely dependent on excessive 
diarrhoea, various laxative drugs were administemd by Mya and 
Tassinari (Virchow^s u. Eirsch Jahresh,, 1887, i, 232), but their exa- 
mination of the blood gave no positive rc^sults. In the present 
research, doses of sodium sulphate, sufficiently lai'ge to make the 
blood very coucentrated owing to excessive loss of water per rednm. 
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wore privon to do^ witli the ssinie object in view. The results ob- 
tained ’i\ ere — 

(1.) The alkalinity of the blood increases with its density as a con- 
sequence of the drug treatment. 

(2.) This occuri'ence can be explained by the greater transudation 
of acids than alkalis from the blood into tlie alimentaiy tract, in 
accordance with laws of osmosis. 

(3.) The inciea*!e of alkalinity of the blood which follows the use 
of mineral waters cannot therefore he explained by a passing of basic 
salts into the blood from the alimentary canal. W. D. H. 

New Method of Hemato-alkalimetry, Relative Alkalinity 
of the Blood of Vertebrates. By R. Fbouin (Oonypt. rend., Ill, 
828 — 830). — 0'5 c c. of serum is heated with water and a drop of 
an alcoholic solution of phenolphthalein, and the alkalinity is deter- 
mined by means of very dilute sulphuric acid (1 : 1000). Tlie 
alkalinity is due to salts, such as sodium hydrogen phosphate, sodinm 
hydrogen urate, &c. 0*5 c.c. of serum is treated in a closed tube 
with more than sufficient sodinm hydroxide to neutralise all the 
acids, and barium chloride is added in quantity more than sufficient 
to pt ecipitate all carbonates, phosphates, and urates. The liquid is 
rap’flly filtered, and the filtrate is titi-ated, the sodium hydroxide that 
has disappeared givingthe real acidity of the scrum. 

The estimation of water is likewise made with 0*5 c.c. of serum. 

The alkalinity of the blood of the vertebrates is practically the 
same in the same gp*onps, but different in diffu’ent groups. It is too 
small to be estimated in fishes, is high in mammals, and highest in 
birds, incT easing, in fact, with the rapidity of respiration. The 
tortoise and the rabbit occupy abnormal positions ; the former show- 
ing even a higher alkalinity than birds, whilst the latter has less 
alkalinity than the frog. 0. H. B- 

Formatfiou of Lactic Acid in Muscles. By M. V'buthek 
(FflUgers Archio^ 46, 63 — 92). — Sarcolactic acid is the variety of 
lactic acid formed both during the activity of living muscle and 
during the rigor which accompanies the death of muscle. In cold- 
blooded animals, this acid passes, under certain conditions, into the 
urine (Marcuse, Kebelthan). Dunngn^Gr mortis^ the percentage of 
glyi-ogen in the muscle diminishes, the possibility that this is due to 
])ntrefaction being excluded. This last conclusion is opposed to that of 
R. Bohm. who states that the glycogen remains unaltered in amount 
during rigor (PfiStjer's Archiv, 23). W. D. H. 

Formation of Lactic Add in Muscles. By R. Bohm (Pfiuger's 
ArehiVf 46, 265 — 266) — ^In answer to the pi'eceding paper, tie 
author reaffirms his previous statements. W. D. H. 

The Influence^ of drinking large quantities of Water on the 
Excretion of XTxic Acid. By B. ScHOKnoRFF {Pfluger^s Archiv^ 46, 
529--561).— After a very complete summary of the literature relat- 
ing to the influence of varions drugs and other agents on the excre- 
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fion of uric acid, the paper is more pai^ticularly concerned with the 
influence of taking large quantities of water on the excretion of the 
a(*id. Several investigators, especially Grenth {Unter^, w. d. Binfiim d, 
IFasseHrinJcpns a, d, Stoffweclisel^ Wiesbaden, 1856), have stated that 
such a procedure, whilst increasing the total output of nitrogen (a 
statement since confirmed by many physiologists), diminishes that of 
uric acid. G^nth, and those who agree with him on this latter point, 
used for the estimation of uric acid the very imperfect method of 
Heintz ; in the present research, which was carried out on tlie 
author's own person, uric acid was estimated by the Fokker-Sal- 
kowski process. The total nitrogen was estimated by titration with 
mercuric nitrate. The outcome of the expeidments is that whilst 
the total nitrogen is increased, the drinking of large quantities of 
water has pi*actically no iofluenee on the mic acid. 

Observations were made daily, and the following table gives the 
average amounts of water taken aud of uric acid excreted per die7}u 


Condition of experiment. Total nitrogen. 

Ordinary diet 18’5 grams. 


Ordinary diet + 2U00 c.c. water. . 20-4 

Ordinary diet + 4000 c.c. water. . 20*6 

Ordinar-y diet 1000 c.c. water. . 23*1 


IJrie aeid- 
1'18 grams. 
0*93 „ 

1*01 „ 
1*14 „ 

W. D. H. 


Sweat of the Horse. By F. Smith (/. Physiol., 11, 497—503).— 
The composition of the seoi*etion of horse’s sweat was investigated 
hecanse debility follows excessive sweating in these animals. The 
explanation probably is that protelds leave the system in the sweat of 
horses (see also Leclerc, Abstr., 1888, 1320). The excretion can bo 
kept under control by the process of clipping horses in the winter. 

500 c.c. of the secretion was collected ; it was alkaline, and was 
found to have the following pei*centage composition : — 


Water 

Oiganic matter. . 


Ash 


94*3776 


r Serum albumin .... 

0-1049 

Serum globulin .... 

0-3273 

Fat 

0-0020 

[Chlorine 

0-3300 

Lime 

0-0940 

Magnesia 

Phosphoric acid .... 
Sulphuric acid 

0-2195 

^traces 

Sqda 

^ 0-8265 

^Potash 

1-2135 


Peptones and alhumoses are absent, so also is sugar. The amount 
of pi*oteid is much increased when the horse is in “ bad condition.” 
The small amount of fat formed probably indicates that the material 
investigated was really sweat, and not sebum. Ether extracts from 
the sweat an organic, crystalline snbstance, which is not benzoic acid, 
but the exact nature of which was not definitely determined. Tho 
mineral substances are nearly ten times larger than the organic, tho 
two most pi^omiuont metals being potassium and sodium. There 
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would appear to be a close connection between cbe amount of these 
salts excreted by the skin and by the kidneys, for during work, when 
the skin is active, less potash and soda are eliminated in the urine 
than during rest. W. D. H. 

Excretion of Nitrogen in Sweat. By P. Abgutinsky (Pfluger^s 
Aechiv^ 46, 594 — 600). — It is shown that there is an increase of the 
rmtpnt of nitrogen during excessive muscular work ; and that, more- 
over, the sweat poured out during such work contains more nitrogen 
than it normally does. 

N'o reference is made to the experiments of North (Abstr., 1866, 
569), of which these are merely confirmatory. W. D. H. 

Influence of Muscular Work on the Output of Urea. By L. 
Blbibtreu (Pflugei'^s Archiv^ 46, 601 — 607). — The urea in the nrine 
obtained in one of Ai^ntinsky’s series of experiments (preceding 
abstract) was estimated by the method introduced by the author and 
B. Pfliiger (Abstr,, 1890, 308). Bepresented by cniwes, the output 
of total nitrogen and of urea are shown to be closely parallel ; the 
increase of both is most marked during the day of the work (walk- 
ing), and it was not until three days afterwards that they reached the 
normal level, W. D. H, 

The Belation of Dextrose to the Froteids of the Blood. By 
P. ScH«XK (Ffliiger^s Archiv, 46,607 — 616). — If dextrose is added to 
blood, serum, or solutions of proteids, and the fluid is boiled and 
filtered to separate the proteids, a portion only (often less than half) 
of the sugar is discoverable in the Mtrate and washings of the coagu- 
lum. if the clot is washed with water and with alcohol until no 
j educing substance passes into solution, and the clot is then boiled 
with dilute hydrochloric acid, a reducing substance passes into solution 
in quantities corresponding with the amount of sugar formerly lost. 
It is, therefore, probable that, during coagulation, some of the 
dextrose combines with the proteids, W. D. H. 

Diamines and Cystinuria. By L. v. UdrIxszkt and B. Baumann 
(ZeiL pJiyswL Chem,^ 15, 77 — 92). — ^In a previous communication 
(Abstr., 1889, 1024), it was shown that the urine andfjeces of patients 
.suffering from cystinuria contain diamines (ptomaines), and that their 
formation is the result of bacterial activity in the intestinal canal. 
The cystin, on the other hand, is the result of disordered metabolism. 
In do^, it is possible to produce a sort of artificial cystinuria; on 
administering halogen substitution products of benzene to these 
animals, mercapturic acid (from cystin) is passed in the urine in 
combination with glycnronic acid ; this, however, does not occur iu 
the human subject. A possible explanation of the association of 
cystinuria with diaminnria is that the diamines produced in the 
intestine unite with cystin in the tissues (which under normal cir- 
cumstances k further metabolised) ; and that this compound is dis- 
sociated during the act of secretion in the kidneys. In order to see 
whether this will hold, do^ were fed on diamines, and their nrine 
examined. The first diamine used w^as ethylenediamine ; 1-5 grams 
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of this was given to a dog, hut the search for it in the nrine passed 
subseqnentlj gave a negative result. The method employed in the 
isolation of diamines fiom the urine was that of forming benzoyl 
compounds of these substances (Abstr., 1888, 1296). A larger dose 
was then given, namely, 3*6 grams, and 0*4 gram of dibenzoylethylene- 
diamine was separated from the urine. No trace of the base was 
found in the fmces. Cystin was absent from the urine, or at least 
there was no more lead sulphide formed on boiling the urine with 
sodium hydroxide and lead acetate than normally is tlie case. 

With tetramethylenediamine (putrescine), the results were the 
same ; with a large dose, 3 grams, a mere trace (0*05 gram) of the 
benzoyl compound was sepai^ated from the urine. 

With pentamethylenediamine (cadaverine), the results were also 
practically the same. The specimen of the base used was found to 
consist of two isomerides ; the one with the higher melting point was 
the least abundant, but in the small amount of the benzoyl compound 
separated from the urine, it was the more abundant, being seemingly 
less readily destroyed in the organism. Such experiments entirely 
negative the idea that the cause of cystinuria is the formation of 
diamines in the alimentary canal. The possibility, however, remains 
that some other unknown substance accompanying the diamines may 
act in this way. If this hypothesis is correct, and if this substance 
is produced by bacteria, anti-bacterial drugs should lessen the amount 
of cystin in the urine. Alester has already shown (Abstr., 1890, 189) 
that salol and sulphur have no such eSect. In the present research, 
the influence of washing out the large intestine of patients suffering 
ftx>m cystinuria, with large quantities of water, was obseived. The 
cystin in the urine was estimated as benzoylcystin, and its amount, 
and also the amount of diamines in the urine, remained practically un- 
altered. The estimation of oxidised and non-oxidised sulphur, 
by Mester’s method (Abstr., 1890, 189), couflrmed this conclusion. 

The question of the relation of cystmuria to diaminuria is, there- 
fore, at present unanswered. W. D. H. 

Absorption of Mercury Salicylate. By L. Bohm {ZeiL phyM. 
Chem.^ 16, 1—36). — ^Mucli of the present paper is a dissertation on the 
methods of detecting and estimating mercury in organic mixtures like 
the urine and faeces. The method adopted in the research is a modi- 
fication of that of Winternitz (ArcA. exjper. Path, u, Pharm., 25, 2J5). 
Doses of mercury salicylate were given to a cow, but no mercury was 
found in the urine oi* milk. An experiment was then made on a dog ; 
the urine, bile, blood, fmees, and tissues, were examined. 1*5 grams of 
mercury salicylate (containing 0*85 gram of mercury) was given. Of 
this the fffices yielded 0*4 ; the remainder was absorbed, and found 
either in the tissues or excretions. Comparing this with previous 
similar researches with non-poisouous doses of calomel, the conclusion 
is drawn that much more mercury can be absorbed into the system 
ix'om the salicyLite than from calomel. W. D. H, 
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Apparatus for the Manufacture of Pure Yeast, By A. FnR^N"- 
BACH {Bitlh Soc, Chim. [3], 4, 113 — 116). — The apparatus consists of 
a tinned-copper cylinder provided with a movable head, which can be 
adapted hermetically to the body by means of screw clamps and a 
caoutchouc washer ; through orifices in the head, tubes pass by which 
steam can be passed into the vessel, as also filtered air, which makes 
its escape into the liquid from small orifices in a flat coil at the base 
of the cylinder. The clear wort is boiled in the vessel, and steam is 
passed through to completely steiilise it; all the orifices are then 
closed by tubes containing cotton-wool ; on cooling, the yeast is sown, 
and while growing a current of filtered air is driven through the 
spiral, so that the fungus is grown under aerobiotic conditions. The 
yield obtained is very good ; a wort derived from 3 kilos, of malt at 
63 — 65° furnishing a crop of 300 grams of pressed yeast in eight 
days. T. G. N. 


The Nitrlfymg Process and its Specific Perment. By P. P. 
FniLSKLAiTD and Q. C. Frankland (Proc. Roy. Soc., 47, 296— -298).— 
nitrification was induced in an ammoniacal solution by means of a 
small quantity of garden soil, and then carried through 24 genera- 
tions. Gelatin plates were prepared from several of the generations, 
md the resulting colonies inoculated into ammoniacal solutions, hut 
in no case did nitrification ensue. 

^ Experiments wtsie then made to isolate the nitrifying organism by 
dilution with sterilised distilled water. When an attenuation of 
part of original solution in 1,000,000 had been reached in three 
d^erent eases, the liquids thus produced behaved as follows ; One 
nitrified but refused to grow in gelatin- peptone ; another produced a 
growth but would not nitrify ; whilst the third did both. It was thus 
shown that the organisms were reduced to two, one of which caused 
nitrification. Under the microsc«ope, this appeared to be a bacillus 
scarcely longer than broad. Although it will not gi*ow in gelatin 
when inoculated from dilute media, it produces a characteristic slow 
^wth m broth, which nitrifies ammoniacal solutions, and also grows 
in gelatin. The form of the organism from the broth is slightly 
diffe^nt tom the original organism, but the identity of the two is 
established by the former returning to the oiiginal form when grown 
agaan in ammoniacal solution. j 


Globnlin. By B. H. Hahkik (Pros. Boy. Sac., 
results described in this paper were artivod at 
the author while tawing to discover the nature of the substance to 
whMb the ^tem-falhng powers of the blood serum is due. Halli- 
burton 8 <»li-globnlin./J WM extracted from the lymphatic glands of 
an anim^ by ^lum mlphate solution. It was found to lave the 
if*-* bacilli, which, property seems to dis- 

tangnisb it from fabnn ferment. This bacterialkilling power is of 
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the same nature as that possessed by blood serum, which, therefore, 
probably acts in virtue of the same or of some allied substance. 
From bis experiments, the author further concludes that, inasmuch as 
it is possible to obtain from the cells that are, or can become, phago- 
cytes, a substance having bacteria-killing powers, it may be supposed 
that phagocytes can not only kill microbes that they have ingested, 
but also do this by breaking down, and liberating their contents. 

J. W. 

Antiseptic Action of Methylene Fluoride. By C. ChahpwIiS 
(Coynpt rend. 111, 748 —760). — ^Methylene fluoride prevents the 
development of the pyogenic bacterium of urine and kills the bacteria 
already developed. It has no irritating action on the digital membmne 
or mesentery of a frog. C. H. B. 

Acquisition of Atmospheric Nitrogen by Plants. By W. 0. 
ATWArfiJB and G. D. Wooes (Amer, Chem. J., 12, 526 — 5 to). — The 
authors describe a very large number of experiments with peas, oats, 
and com, which confirm the view that nitrogen is readily absorbed 
from the atmosphere by these plants, when treated with “soil- 
infusion,” and that the gain of nitrogen is dependent on the number 
of root-tubercles which the application of “ soil-infusion ” induces. 
(Compare Lawes and Gilbert, Abstr., 1889, 814, and Plid, Trans,, 
1889, 1—107.) G. T. M. 

Fixation of Gaseous Nitrogen by Leguminosae. By T. 
Rchloesing, Jun., and E. Laukent (GmwjDA wid., Ill, 750— 75a). — 
Leguminosss were grown in closed vessels, so arranged that the gases 
introduced and withdrawn (air, carbonic anhydride, nitrogen, and 
oxygen) could be accurately measured and analysed. When the legumes 
had been watered with an infusion of nodosities from other plants of the 
same order, there was an absorption of nitrogen much greater than 
could be attributed to errors of experiment. Where the legumes had 
not been inoculated in this way, and, consequently, were free from 
nodosities, no such absolution of nitrogen was observed. The results 
obtained by dii*ect measurement, therefore, agree with the result 
obtained indirectly from gi*avi metric analyses. 

Berthelot (ibid,, 753) regards these results as a final proof that, 
under the influence of microbes, legumes can utilise and fix the 
gaseous nitrogen of the atmosphere. G. H. B. 

The Ftmgus-symbiosis of the Leguminosse. By B. Frank 
{Lwndw. Jahrb,, 19, 523— 640). — ^A large part of the paper is devoted 
to the description and discussion of experiments and microscopic 
observations relating to the mode of acquisition of organisms by legu- 
minous plants ; the cultivation of the organisms, their relations to the 
plants, and the rSle of the infected plant, &c. 

In order to ascertain the influence exerted by the organism (which 
he terms Bhizobium legtiminosm'um), quantitative experiments wein 
made with beans, peans, and lapin.s, grown in ignited sand, in sandf 
soil, and in hnmous soil, lit some experiments, the soil was sterilised, 
in othei*s it was seeded with soil organisms, and to some nitrato was 
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applied. The results of the experiments, as well as those obtained 
with oats and rape, are given in the following table. Three or four, 
or more, pots were used for each experiment ; at the conclusion the 
soil of all the similar pots was mixed; and the produce was also 
united and mixed for analysis. The soils used for microbe seeding 
— Sandy soil (3 and 16), bean soil (4), pea soil (9), meadow 
soil (17), and lupin soil (18). 4 grams of soil was given to each pot, 
for the purpose of seeding. The amount of soil used for each experi- 
ment (not pot) is given at the headings of each series. 


! 


Nitrogen (grams). 


Dry 

produce 

At oonunencement. 

At condiision. 

I 

P gUMUOJm 

SoiL 

1 Seeding or 
nitrate. 

Seeds. 

TotaL 


Gain or 

lObS. 


Beans in Sandy Soil (12 kilos.). 


1 

35 - 4 il 

1-2622 


0-0668 

1-2290 

3-7813 

0*1038 

3-8851 

2-6561 

2 * 

17-415 

1-1622 


0-0668 

1-2290 

2-6820 

0-1174 

2-7994 

1 -.*\ 704 . 

3 t 

17*375 

1-1622 

0-0012 

0*0668 

1-2302 

1 ‘ 34 IU 

0-1560 

1-4970 

0-2668 

4 t 

11-236 

1-1622 

0-0228 

0 * 06 b 8 

1-2518 

2-5128 

0-1203 

2 - b 331 

1 - 38 M 


Beans in Humous Soil (8*44 kilos.). 


5 1 

[ 44 - 4 S 8 

12-820 


0*068 

12-887 

14*973 

0-831 

15-804 

2-917 

6 * 

64*412 

12-820 


0*068 

12-887 

15-344 

1-002 

16*346 

3-459 


Peas in Ignited Sand, 


7 ! 

1 2-994 



0-036 

1 

0-036 


0-026 




5-392 


0-119 

0 - C 30 

0-149 


0-072 

— 


9 t 1 

1 12-089 

““ 

0-004 

0-024 

0-028 

B 

0*230 

■Bl 



Peas in Sandy Loam, (15*3 kilos.). 


10 

I 0 - 13 S 


0*077 

6-827 

6-750 

0-200 

6-950 

11 * 

15 - U 07 


0*072 

6 -822 

6-760 

0-333 

7-083 


Lupins in Ignited Sand. 


12 

4-061 



0-028 

0-028 

WBBM 

B 


lat 

7-202 


0-225 

0*035 

0-260 

BB 

B 



Lupins in Sandy Soil (18 kilos.). 



14-767 

1-450 


0*035 

1 - 4 S 5 

2-371 

0-361 

2*732 

1*247 


11-455 

1-740 

— 

0-042 

1-782 

3-280 

0-144 

3-424 

1*644 

16 t 

17-925 

1-740 


0-142 

1-782 

2-416 

0-400 


0*964 

17 t 

16*099 

1-740 

0-730 

0 - C 42 

2-512 

3-413 

0*304 


1*425 


38-754 

1-740 

0*006 

0 042 

l - 78 a 

4-404 

0*777 

nil 

3*393 


f Sterilised and seeded. 

§ One pot less tbaa 15—18; 15 kilos, of soil. 


t Nitrate. 
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Dry 

produce 

(grams). 

Nitrogen (grains). 

At commencement. 

At conclusion. 

Son. 

Seeding or 
nitrate. 

Seeds. Total. 

Soil. 

Produce. 

Total. 

Gain or 
loss. 


Oais (19) OTid Rape (20) in Heavy Loam (8*8 kilns.). 


19 

20 

32%>)20 

30-180 

10-384 

10*384 

1 1 

0*014 

0*003 

10*398 

10*387 

11-528 

11-000 

0-487 

0 377 

12-015 

11 -377 

1-617 

0-990 

Lupins (21) and Bare Soil (22) (Sandy Soil 12 kilos.). 

21 

8-480 

1-154 

■■ll 


1-224 

2-172 

0-184 

2-356 

1-181 

22 


1 - J 54 


IhI 

1 1-154 

1 

2 062 


2-062 

0-908 


With regard to beans, the gi'owth was always only slight in poor 
soil, whether microbe-seeded or not ; beans therefore resemble 
non-leguminous plants. The fungns in symbiosis with beans has the 
character ot a parasite, and is fed by the plant without assisting it in 
return. Lupins assimilate a small amount of nitrogen when free 
from organisms, but much more when seeded. Peas are only able 
to fix nitrogen when microbe-seeded, or when grown in soil, or in 
sand containing oi^nic matter (compare Abstr., 1890, 1020). In 
every case (except those of peas grown in sandy soil) there was a 
gain of nitrogen in the soil. The gain which takes place in bare soil 
(Experiment 2 4) is attributed to the presence of alg© under the 
influence of light and moisture^ The results obtained with oats and 
rape are given in support of the author’s view that the power of 
assimilating free nitrogen by plants is not confined to the Legund- 
noscB, but is as general as the assimilation of carbonic anhydiide. 
The nodule-organisms could not be cultivated except in nitrogenous 
menstrua, and are, therefore, assumed to be incapable of assimilating 
nitrogen. The high percentage of nitix)gen in the nodules, and the 
}>reseuce of starch in them, indicate that the building up of protoids 
takes place in them. At the same time, it is hardly con- 
ceivable that the fixation of free nitrogen takes place in the under- 
ground organs of the plant. It might be suggested that nitric 
nitrogen is formed, which yields protei'ds with starch ; bnt the 
fact that no nitrates or nitrites conld be detected (by dipbenylamine) 
in the nodnles, although nitric acid was found in the roots of peas 
(buT} not lupins), is opposed to this view. On the other hand, 
amides occur in all parts o*f the plants, and also in the nodnles ; and 
it is probable that in the first instance, the &ee nitrogen of the air 
combines with the elements of a non-nitrogenons carbon com- 
pound present in the leaves, where it is first produced, to form an 
amide, and that this finds its way into the nodules, where it reacts 
with starch and yields protelds. The fixation therefore^ takes 
place in the leaves. 
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The author considers that there is only one nodale organism, 
common to all leguminous plants, and that it is present in all natural 
soils, although in varying amounts (compare Hellriegel and Wilfai th, 
JBer, deut hot, Qes,^ 7, 138). N. H. J. M. 

Note. — Prazmowski's experiments with pure cultivations of 
nodule-organisms from peas indicate that the organisms have the 
power of assimilating free nitrogen, in absence of any other source, 
although the amount of nitrogen assimilated by the oigani&ms apart 
from the plant is only small. In view of the great change which the 
organisms undergo in symbiosis with plants, the difference is not 
remarkable (Landw, Versuchs-Stat,^ 38, 55). N. H. J. M. 

Nature of Reserve Cellulose and its Mode of Solution during 
Germination of Seed. By Reiss {Ann, Agron., 16, 478 — 480). — 
The cellulose forming the thickened walls of the albumen (botanical) 
containing cells of many seeds dissolves during germination, and 
assists in the nutrition of the yonng seedling ; it is, therefoie, called 
reserve cellnlose. In date seeds, it is the portion of tlie cell-wall 
nearest the cell-centre which dissolves; in asparagus seeds, the middle 
layer between neighbouring cells and the inner layer next the proto- 
plasm both dissolve; garlic seeds are similar, but the thickened 
walls have innumerable fine branching canals, which the author calls 
canals of corrosion, and which facilitate the solution. Even in seeds 
whose cell- walls are not thickened, the cellnlose dissolves, com- 
mencing at the middle layers and proceeding towards the internal 
linings. In other seeds (balsam, monkshood, cyclamen, for example), 
this reserve cellulose is replaced by an amyloid substance, which also 
is traversed by canals of corrosion and dissolves. It is more soluble 
in 50 per cent, nitric acid than reserve cellulose. Reserve cellulose 
cannot be separated by Hofmeister’s process for “crude fibre,” since 
a portion dissolves in ammonia. The product of its hydrolysis 
(studied in the ‘"albumen” of PhytelepJuis) with sulphuric acid is 
stminin, a leevogyi’atory subbtance or mixture; the dextrins of 
ordin^y cellulose foimed in the same way being dextrogyratory. 
Submitted to further hydinlytio treatment, seminin gives a new 
Bug<ir, fermentable, reducing, and dextogyratory, which the author 
calls seminose. 

Seminose gives with phenylhydrazine acetate, in the cold, a colour- 
less hydrazone sparingly soluble in water ; it gives also an Isonitroso- 
compoand in fine, colourless crystals, analogous to the compound 
Rischbieth obtained with galactose, but not with dextrose, Isevulose, or 
arabiuose. Seminose is precipitated by lead acetate in nentral 
aqueous solution, and this, according to the author, distinguishes it 
from Richer and Hirschberger’s mannose^ the only other known 
sugar giving a slightly soluble phenylhydrazone ; mannose is pre- 
cipitable only by ammoniacal lead acetate. The abstiactor to the 
Ann, Agron,^ however, points out that Fischer and Hirschberger have 
recently found that mannose is lapidly precipitated from strong 
Fointions by lead acetate, and that these anthers consider seminose 
to be identical with mannose. Seminin exists ready formed in the seed 
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of Tliyieleplias ; it has l>een obtained by saccharifying tbe reserve cellu- 
lose of seeds of date, Ghamccrops^ Lodoicea, Elats guineensis, Allium ct'po^ 
asparagus, Iris pstudoacoirus^ fennel, coffee, and nnx vomica. The 
seedlings contain only ordinary cellulose, the reserve cellulose having 
been perhaps transformed into seminose during germination. 
Seminose, however, was not discovered in germinating date seeds, 
but plenty of (probably J dextrose. Hydrolysis of the amyloid substance 
of balsam, monkshood, primiose, and peony seeds gave dextrose, not 
seminose. J. M. H. M. 

Conversion Products of Starch. By A. Makcacci (Bied, Oenfr., 
19, 7i>2; from Sfaz. &per, agr. itah^ 18, 618 — 619). — Potato starch, 
even in quite ripe potatoes, becomes converted into cane-sugar; and 
barley and wheat grains, in germinating, double the amount of cane- 
sugar at the expense of the starch they oHginally contained. Samples 
oE potato meal and finely-cut potatoes weie dried, some in the sun, 
aud some in a drying oven at 46® ; an increase of cane-sngar was 
observed in the artificially dried potato ; in the cut potatoes, the 
amount of sugar was more than doubled when dried at 46°. In ger- 
mination, potatoes gain saccharose ; the starch is piobably con\erted, 
fiirst into saccharose, and then into glucose. The formation of dextrin 
is not necessary. 

Starch is formed by the elimination of water. Unripe wheat 
grains contain much glucose and saccharose ; when the same amoant 
of grains were examined afrer being diied in the sun, the sugar had 
disappeared, aud was found to be replaced by starch. 

N. H. J. M. 

The Presence of Cholesterol and a Soluble Carbohydrate in 
Melon Seeds. By C. Pobtt (^Chem. Oenfr,^ 1890, ii, 581 — 682; from 
Bias, sperim. agiir. itaL^ 18, 680 — 588). — Detei*miuations of tbe 
amount of phosphorus in tbe ether extract of tbe seeds of melons 
showed it to be present in tbe proportion of 0*0189 to 0*02 per cent. 
It exists as lecithin, and is equivalent to 0*494 to 0*626 per cent, of 
the latter. Adopting tbe views of Schulze aud Steiger (Abstr., 1889, 
645), that the substance should be extracted with alcohol in order to 
obtain all the lecithin, the author found 0*024 per cent, of phosphorus, 
equivalent to 0*629 per cent, of lecithin. The seeds contain abont 
49 per cent, of oil, which is almost free from free fatty acids ; the 
distillate of 26 grams neutralised 3*2 c.c. of decinoimal Imium hydr- 
oxide solution. 

Having saponified the fat with sodium hydroxide, the dry soap was 
treated with ethex*, which extracted a substance, soluble in alcohol ; 
this crystallised in yellowish, fatty scales, and did not consist 
entirely of fat and wax. When treated with alcoholic potash, 
a non-saponifiable residue was left, which proved to be cholesterol. 
It melted at 160®, contained 1 mol. of water of crystallisation, and 
has the formula Cjfe 8 H 440 ,H 20 ; the water separates at 100®. A minute 
portion of this cholesterol, when treated with a drop of nitric acid and 
evaporated to dryness, left a yellow residue, which became coloured 
bright red by ammonia ; the coloration was intensified by the addition 
of sodium hydroxide. The cbloi’ofoxun solution was coloured biowu by 
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snlpBnric acid, the coloration changing fo violet and finally yellow 
after a time, whilst the sTiiphxLi*ic acid layer became reddish-brown and 
fluoresced. The chloroform solution, when shaken with a little ferric 
chloride and hydrochloric acid and evaporated to dryness, left a yellow 
residue, which, when again treated with chloroform in the cold and 
then gently warmed, became violet, and left a dirty-green residue on 
evaporating to dryness. The specific rotatory power of the substance 
in chloroform solution was [a]D = 14‘17. 

The acetyl fterivative^ CaaBtis'OAc, crystallised fi*om absolute alcohol in 
lusti-ons plates melting at 170 — ^173° to a lemon yellow fluid. When 
boiled with potash, potassium acetate and the oiiginal cholesterol are 
obtained. The acetyl derivative of cholesterol from bile crystallises in 
needles and melts at 111®. The henzoyl derivatiue is very slightly 
soluble in alcohoU and separates from the solution, on cooling, in small 
crystals which melt at 172 — 174®, These properties of this cholesterin 
differ from those of the better-known cholesterol, and require further 
investigation. 

The soluble carbohydrate of melon seeds is dextro-rotatory, even 
after treatment with acids, and appears to belong to the galactan 
group. It forms an amorphous, yellowish-white, very hygroscopic 
powder. After boiling with hydrochloric acid, the phenylhydrazine 
derivative of the product was prepared ; this melts at 184 — 186®. 

J. W. L. 

Amoxuit of Theme in Tea. By B. H. Paul and A. J, Cownley 
(PAar»2. /. Trans.^ [3], 21, 61). — ^Believing that the amount of theine 
in tea has commonly been understated, owing to defective methods of 
determination, the authors have made a farther series of analyses. 
Eight samples, purchased at grocers’ shops in the ordinary way, yielded 
from 2*33 to 3*93, average 3*39, per cent, of thcIne calculated on the 
dried tea. Pour samples of China tea gave 2*4*2, 3*60, 3*63, and 3*78 
per cent, respectively. Pour samples of cheap Japan Congou averaged 
2*80 per cent, theine, but as much as 4*10 per cent, was found in a 
Java tea. Japan and China teas appear, therefore, generally inferior 
as regards content of theine to Indian or Ceylon teas, which, on the 
other hand, are approached by Java tea. In these analyses duplicate 
determinations of the theine were made with magnesia and with lime 
— the only methods that are trustworthy, 

Acidity of Potato Starch. By Saare (Ann, Agron,, 16, 471),— 
Most samples of potato staitsh are slightly acid, and the acid is said 
to increase with age, hut the author believes that perfectly neutral 
starch can he obtained, and that it will, if properly dried, keep with- 
out developing the slightest acidity. Discussing the source of the 
acid, the author remarks that potato-juice is natui*ally acid, and that 
the starch, if imperfectly washed, will retain some of this ; that lactic 
and butyric acids may be developed by bacterial fermentations daring 
manufacture ; and that snlpburic and sulphurous acids are sometimes 
used in the piocess of manufacture. The acid, whatever it is, cannot 
be perfectly removed by washing with pure water, but if bard water 
be used, the acid becomes neutralised by the lime. J. M. H. M. 
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Maize dried in the Field and as Silage. By H. P. Abhsbt and 
W, H. Caldwell (BieH. Gmfr,^ 19, 753 — 756 ; from Agric. Science, 4, 
119 — 146). — A maize field, manured with farm-yard manure, Carolina 
phosphate, and blood meal, was divided into three parts, the produce 
of two divisions put into two silos, and that of the third division kept 
for a month on the field to dry. The one silo was filled quickly (one 
day 'I and contained 17,000 kilos. ; the second was filled slowly (seven 
days), and contained abont 15,600 kilos. The weight of the hay was 
4300 kilos. 

The maize put into the silos had the following composition; (1) 
refers to the quickly and (2) to the slowly filled silo ; — 






ITon- 

Crude Non-nifrogenous 



■Water. 

Ash. 

Proteid. 

proteld. 

fibre. 

extract. 

Fat. 

1. 

76-90 

1-97 

7*63 

0-16 

6-16 

13-42 

0-77 

2. 

76-26 

1-43 

1*44 

0-30 

5-65 

14-26 

0-66 


The temperatnre rose quickly at first, especially at the surface, and 
more in the slowly-filled silo than in the other one. The following 
table shows the total amount of produce (in kilos.) in the two silos 
(1 and 2, as before) and of hay (3) ; — 



Dry 

substance. Ash. 

Proteid. 

Non- 

proteld. 

Crude 

fibre. 

Non-nitrogenoua 

extract. 

Fat. 

1. 

3920 

333 

277 

27 

876 

2276 

131 

2. 

3713 

238 

228 

48 

832 

2284 

104 

3. 

2677 

195 

176 

26 

617 

1579 

82 


Experiments were made with two Devonshire bullocks to determine 
the digestibility of the different preparations, the food being given for 
seven days before the experiments began. Samples of food and faeces 
were taken daily for analysis, and the animals were weighed each day 
before and after drinking. The amounts given were: silage, (1) 
20‘412 kilos., (2) 15*889 kilos, of fresh, or 5*655 and 4^662 kilos, of 
dry substance; hay, 7 2G5 or 6*263 kilos, of dry matter. The resnlls 
show that the dry substance of the maize hay is the moat readily 
digested, and that that of the silage from th(j slowly filled silo is the 
least digestible. The digestibility of the proteid is nearly the samo 
in each case, whilst the fat of the hay seems to he less digestible 
than that of the ensilage. The variation in the digestibility of the 
dry substance is chiefly due to differences in the digestibility of the 
crude fibre and the nou-nitrogeuous extract. The results are given in 
tables, together with those of Woll and! of Sturtevant. The 3*esults 
do not indicate any great difference of digestibility between maize 
ensilage and maize hay. 

The ensilage lost (in the silo) half as much dry matter and two- 
fifths as much proteid as the hay lost ; hut a quarter of the pi*oteid 
was converted into non-proteid. The hay lost 14 per cent, of crude 
fibre ; no such loss was observed in the cabe of the ensilage. 

K H. J. M. 

Wine Analyses. By E. Bosshard {Zdt a/ned. Ohem., 1890, 551 — 
556). — The results are given of the analysis, by the usual methods. 
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of 24 specimens of Tvine from the Valtellina, 24 from the Coire 
Valley, 5 specimens of Medoc (1883 — 1887), and 4 Tuscan wines. 
The composition of the Valtellina wines does not differ notably from 
that of other red wines, the alcohol ranging from 7*83 (in a cheap 
specimen of Teltliner) to 1443 vols. per cent, (in a fine Valgella), 
with an average of 10*97, and the solid residue from 17*24 to 26*45 
(average 23*0) grams per litre The ash of several of the varieties 
contained much manganese. 

The wines of the Coire Valley are, on the average, less alcoholic 
(max. 1144, min. 8*01; average 9*73), but contain rather more ex- 
tractive matter (max. 25*61, min. 19*86 ; average 24*05). In compo- 
sition they show considerable resemblance to Burgundy, and, if more 
carefully fermented, they would take a much higher position than 
they do at present. M. J. S. 


Analytical Chemistry. 


lodometric Estimatioxi of Acids and Alkalis, By M. Groosh 
ang. Ghent., 1890, 353 — ^356). — The author has made a careful 
study of the conations under which acidimetry and alkalimetry can 
be performed by means of the reaction KIOs -f 5KI + 8 H^S 04 = 
3 £$b 04 + SHiO +■ Ift, A neutral mixture of iodide and iodate cannot 
be made by dissolving iod’ne in potash, but must be prepai’ed by 
mixing, in the proper proportions, neutral solutions of the respective 
salts shortly before use. On adding an excess of such a mixture to 
a mineral acid, and titrating the liberated iodine by thiosulphate, the 
result 8^ees exactly with that of a direct titration hy an alkali. The 
hydroxides of potassium, sodium, and ammonium can all be estimated 
by adding an excess of standard acid and titrating the excess as above. 
Alkaline carbonates can be approximately titrated in the cold by a 
similar procedure, if the first disappearance of the iodine is taken as the 
end point ; but the carbonic acid in solution slowly liberates a further 
quantity of iodine, so that to obtain exact results it is advisable to 
boil out the carbonic anhydride and cool before adding the iodine 
salts. The same applies to alkaline sulphides. This method may be 
used in many cases for dark-coloured liquids in which the change of 
litmus or^ methyl orange could not be seen. It cannot bo employed 
for organic acids, unless the iodine be distilled out. The author is 
investigating this point. g 

Detection of Minute Quantities of Hydrogen Peroxide and 
of TJranium. By T. Fairley (Gkem. News, 62, 227).— 0*24 milli- 
gram of hydrogen peroxide may he detected hy adding 1 or 2 c.c 
of ether to 5 c.c. of the peroxide solution, and a small drop of a io 
per cent, chromic acid solution, and even 0*10 milligram can be de- 
tected by using 1 c.c. of peroxide solution and 1 c.c. of ether ; but by 
the nae of 5 c.c. of a dilute uranium nitrate solution 0*05 to 0*025 
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fniIHgram of hydrogen peroxide in 5 c.c. can be rendered evident ; 
moreover, as little as 0*5 to 0*25 milligram of uranium can be detected 
and very small quantities determined by this method of treatment. 

D. A. L. 

Direct Estimation of Bromine in Mixtures of Alkaline 
Bromides and Iodides. By F. A. Gooch and J. E. Ensign (Amer. 
•J. Sd, [3], 40, 145 — 152). — In aformer paper (Abstr., 1890, 920), two 
methods were described for the direct estimation of chlorine in mix- 
tures of alkaline chlorides and iodides, based on the action of oxidis- 
ing agents, in the presence of free sulphuric acid, on dilute solutions 
of the haloid salts at the boiling temperature. A study of the 
behaviour of mixtures of alkaline bromides and iodides, when treated 
in a similar manner, leads to the conclusion that only one of the above 
two methods is applicable to the separation of bromine from iodine, 
and then only under modified conditions. With the necessary modi- 
fications, however, it is good, and may be applied in the following 
manner: — The neutral solution containing the bromide or iodide is 
diluted to 600 or 700 c.c., and 1 to 1*5 c.c. of concentrated sulphuric 
acid, or better, 2 to 3 c.c. of the mixture made by dilating the acid 
with an equal volume of water, is added, a sufficient amount of pai*e 
sodium or potassium nitrite is introduced (or, if it is prefeired, the 
gas generated by the action of dilute sulphuric acid on the ordinary 
nitrite, and introduced from the outeide, may be employed instead) 
and the liquid is boiled, after trapning the flask as formerly described, 
until the colour has vanished and the escaping steam no longer gives 
to litmus the colour characteristic of iodine (see next abstract). The 
residual liquid is treated with an excess of silver nitrate, and the pre- 
cipitated bromide collected, dried, and weighed. The process of boiling 
need not extend beyond half an hour, or a little more, and care shoiild 
be taken that the volume of the liquid shall never be less than 5CX) c.c. 
The solution should not contain more than about 0*5 gram each of the 
bromide and iodide. The presence of 0*5 gram of potassium cbloridO 
does not affect the sharpness of the separation. H. G.* ' 

Bapid Method for the Detection of Iodine, Bromine, and 
Chlorme in presence of one another. By F. A. Gooch and F. 
T, Bkooks {Amer. J. Sd, [3], 40, 283^ — 290). — The solution of the 
substance under examination is acidified with dilute sulphuric acid, 
and treated vv ith a drop or two of a solution of sodium or potassium 
nitrite free from chlorine. Unless the amount present is small, 
the iodine shows itself in the colour of the solution and in the 
vaponrs which escape. Small amounts may be detected by shaking 
with carbon bisulphide, or by heating the solution and testing the 
escaping fumes with red litmus paper, which is coloured greyish-blue by 
iodine. The whole of the iodine must be removed previous to making 
the teste for bromine and chlorine; and this is done by adding a 
sufficient amount of nitrite and sulphuric acid to liberate the iodine, 
and heating the liquid until the vapour has no effect on red litmus 
paper. A portion of the solution is then tested for bromine by 
cautiously adding a dilute solution of sodium hypochlorite and shaking 
with colourless carbon bisulphide. Another portion of the solution is 

vnr.- T.Y. 9 . h 
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fvaporafed to dryness, and treated with potassinm dlehromate and 
gulphnric acid; the fames of chromvl chloride which are s^ven off on 
warming are condensed and con verted into chromic acid, and the latter 
detected by means of lead acetate. H. 0. 

Priestley’s Method Measttring Oxygen in Air. By J. A. 
Wakkltn {Chem, Netos, 62, 2^)3).— Priestley’s method for measnnng 
oxygen in the air by observing the diminution of volume on the 
addition of a measured volume of nitric oxide has been condemned 
as inaccurate ; the author of the present note states that the inaccu- 
racy was due to the oxysren present in the water tlirongh which the 
nitric oxide bnhhled. This source of inaccuracy can he avoided, 
when using a Hempel apparatus, by measuring the air in the 
burette, and then passing it into an absorption pipette containing 
water. The nitric oxide is introduced into the gas burette and 
measured, and then ( without bubbling thwogh water) passed to the 
air in the absorption pipette ; after the nitric peroxide formed has 
been absorbed by the water in the absorption pipette, the gas is 
passed back into the gas pipette and again measured. ^ ^ 

Ifstfxnatlon of Snlphur in Copper. Bv H. J. Phillips (Chem, 
Npws, 62, 239 — ^240). — Dissolve 10 grams of the sample in nitric acid 
of sp. gr. I *430, evaporate to dtyness, redissolve in dilute nitric acid, 
examine any residue for sulphur, dilate the filtrate to 800 c.c., beat to 
70®, add a small quantity of hydrochloric arid, and, after 12 hours, 
remove and estimate any silver chloride. The filtrate is evaporated 
considerably, 50 c.c. of hydrochloric acid of sp. gr. 1*16 added, and 
the evaporation continued to dryness ; the residue is dissolved in a 
minimum quantity of water, again treated with hydrochloric acid, and 
evaporated. It is now dissolved in 300 c.c. of hydrochloric acid, 
diluted to 700 c.c-, heated to boiling, barium chloride stirred in, and, 
after 24 hours, the precipitate collected and treated as usnal. Lead 
sulphate, being soluble in copper nitrate solution, frequently passes 
completely into solution, and has to be detei mined in the manner 
Suggested- D. A. L. 

The Kjeldahl-Wilfarth Method. By P. Argutinskt {Ffluypr^s 
Archiuy 46, 581 — 593). — In a large number of experiments, the 
Kjeldahl method of estimating nitrogen was employed, and found 
most satisfactory; the actual manipulations demand care, and the 
following points are especially insisted on; — ^The advisability of 
adding mercury to hasten the oxidation; the fact that the addition of 
potassium permanganate is not necessary ; the collection of the dis- 
tillate in a ^-shaped Peligot’s fiask; the continuation of the dis- 
tillation for 45 minutes, and the use of cochineal as indicator. 

The substances investigated were urine, sweat, and fseces. 

W. D. H. 

Cinchojiainine as a Test for Nitrates- By Arnaud (Ann. 
Ohim. Fhjs., [6], 19, 93 — 131). — By far the greater part of the snb- 
jecst-matter of this pai^er has been previonsly published by the author 
(Abstr., 1882, 229 and 1884, 87) and by Hesse (Abstr., 1885, 64;. 
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The qualitative test for nitrates in plants described by the author 
and Fade (Abstr., 1884, 1074) can also be employed for estimating 
niti'ates in natural waters, in the following manner : — ^The water is 
neutralised with soda or sulphuric acid, as the case may be, the 
chlorine in solution precipitated with silver acetate, and the slight 
excess of silver employed precipitated with sodium phosphate ; the 
solution is then evapoi*ated almost to dryness, filtered if necessaiy, 
rendered very slightly acid with a drop of dilate acetic acid, and the 
boiling solution mixed with a warm solution of cinchonamine 
sulphate. Ginchonamine nitrate is at once precipitated in a mystalLme 
condition, and, after keeping for 12 hours in a cool place, it is 
separated by filtration, washed first with a cold, saturated aqueous 
solution of cinchonamine sulphate and then with a very small quantity 
of cold water, and dried at lu0°. The same method can be employed 
with slight modifications for estimating the nitrates in plants. For th is 
purpose, the triturated plant is extracted with boiling water, the 
solution evaporated to a syrup, and the residue extracted with 
40 percent, alcohol ; after evaporating the alcohol, the chloiine in the 
solution is eliminated by means of normal lead acetate, the excess of 
lead removed with a few drops of sodium sulphate, and the nitric 
acid then precipitated with cinchonamine sulphate as described 
above. F. S. K. 

Phtosplioras in Fig-iraii; Steel, and Iron Ore. By C. Jonss 
(phem. News^ 62, 22U — ^222, 231 — 232). — Various antborities are 
quoted and numerical analytical data furnished in proof of the efiS.- 
cienoy of oxidation with permanganate ; of wasliing the molybdate pre- 
cipitate with sulphuric acid and ammonium sulphate instead of nitric 
acid and ammonium nitrate ; of the use of ferrous sulphate instead of 
an organic acid to dissolve the precipitated manganic hydroxide, and 
of the employment of the author’s reducing agent (filtmnng through 
powdered zinc with strong suction ; Abstr., 1889, 1248) in place of 
adding zinc directly in the estimation of phosphorus in pig-iron, <&c. 
The following modification of Di^wn’s method (Abstr., 1889, 1245) 
is then recommended. For pig-iron and steel, dissolve in nitric acid of 
sp. gr. 1'135, boil for one minute, oxidise with potassium permanganate, 
dissolve the manganese hydroxide precipitate by adding a few fig- 
ments of ferrous sulphate free fx*om phosphate, filter, i^d ammonia 
of sp. gr. 0*90, test the cleared solution with permanganate to be sure 
that the oxidation is perfect, heat to 85^, add prepared ammonium 
molybdate (Brown’s formula), agitate for 5 minutes, filter, wash with 
ammonium sulphate, dissolve the phosphomolybdate in ammonia of 
sp. gr. 0*96, wash with water, filter, acidify with sulphuric acid, pass 
through the zinc powder, and titrate as usual. The correction for the 
zinc is ascertained by blank tests. NTumerons results are given showing 
the efficiency of the method. Iron ores, after being treated in the usual 
manner, can be examined by ibis method ; titanium and arseuie in- 
terfere with the working of the method, but in the absence of these 
elements an estimation of phosphorus in iron or steel can be exeented 
in less tlian an hour ; iron ore estimations take a little longer time. 

1). A. L, 
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distinction between Arsenic and Antimony. By G-. Denig]k«i 
(Compf. rend,. lU, 824—825). — The stain obtained in Marsh’s test is 
placed in a porcelain capsule and heated with a few drops of pnre 
nitric acid, and a small quantity of a solution of ammonium molyb- 
date in nitric acid is added. Antimony gives no precipitate, but if 
arsenic is present, arsenomolybdic acid separates as a yellow precipitate 
which under the microscope is seen to consist of stellate crystals with 
triangular arms, generally six, arranged in rectangular planes along 
the axes of a cube. They act on polarised light. The author believes 
this to be the most sensitive and characteristic test for arsenic. 

To prepare the ammonium molybdate solution, 10 grams of this 
salt and 25 grams of ammonium nitrate are dissolved in 100 c.c. of 
warm water. The solution is allowed to cool, and lOO c.c. of pnre 
nitric acid of sp. gr. 1*20 is added drop by drop with vigorous agita- 
tion- The liquid is heated on a water-bath for 10 minutes, allowed 
to cool, and filtered after 48 hours. G. H. B. 

Sodimn Carbonate: Dectection of Traces of Alkaline 
Hydroxides. By R. Kissliug (Zeit ang, Gktm., 1890, 262—263). 
— ^The author believes that his earlier experiments (Zeit. ang. Ohem,y 
1889, 323), from which he concluded that sodium carbonate gave ofi^ 
considerable proportions of carbonic anhydride at 400®, were vitiated 
by the presence of an impurity. He has repeated his experiments 
with several of the purest specimens oP sodium carbonate and sodium 
hydrogen carbonate to be found in commerce. After drying at 
150®, during which the sodium hydrogen carbonates lost from 36*82 
to 36*84 per cent., 100 parts, heated until fritted, lost in different 
cases quantities which ranged from 0*03 to 0*27 parts, and, when 
fully fused, 0*71 to 1*05 parts. Both after fritting and after fusion 
sodium oxide could be detected, although after simple drying at 150® 
no evidence of hydroxide could he obtained. The conclusion is that 
ignited sodinm carbonate cannot safely be employed for standardising 
an acid. 

Bobbings reagent for the detection of traces of alkaline hydroxides 
is prepared as follows : — A solution of about 5 grams of potassium 
iodide is mixed with sufiScieut mercuric chloride to just give a per- 
manent precipitate. This is filtered off, 1 gram of ammonium 
chloride is added, and then dilute sodium hydroxide until a perma- 
nent precipitate is again obtained. The filtered liquid is made up to 
a litre. The smallest trace of an alkaline hydroxide produces a 
yellow colour with this reagent. M. J, S. 

Analysis of the Bariim Group. By C. Ludbking (Zeit. cmtl 
CAem., 29, 556 — 561). — ^The sensitiveness of calcium sulphate as a 
test for bannm (cold) and strontium (hot) is not sufficieut to render 
ita satis&ctory reagent, and the presence of large proportions of 
calcium chloride impairs its sensitiveness to an extraordinary degree. 
Simili^Iy, a solution of strontium chloride hinders the pi*eGipitatioii 
of barium by calcium sulphate to such an extent that notable propor- 
tions of banum might be entirely overlooked in a solution containing 
much sbxmtinm. On the other hand, very strong solutions of stron- 
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tlnm cliloride give a precipitate so instantaneously on addition of 
calcium sulphate that the presence of barium would certainly be in- 
ferred. Potassium chromate is free from these objections. It is a 
more delicate test than calcium sulphate for barium when occurring 
alone, and it is in no way affected by the presence of strontium or cal- 
cium. The ammonium carbonate precipitate should be dissolved in 
acetic acid, a saturated solution of potassium chromate added, and the 
mixture boiled. If O'l per cent of barium chloride is present, a pre- 
cipitate will be produced. The strontium and calcium should be 
again thrown down from the filtrate by ammonium carbonate, the well 
washed precipitate dissolved in hydrochloric acid and tested for 
strontium by the spectroscope. The blue line is the best for observa- 
tion. An excess of sulphuric acid is then added, the mixture boiled, 
fi.ltered from strontium sulphate, and the filtrate tested for calcium. 

M. J. S. 

Metalluigical Assay of Lead Waste. By W. Stahl (Zeit anal. 
Ohem., 29, 080; from Berg. JEidt. Zeit, 48, 287). — Prom 5 to 10 
grams of the substance is intimately mixed with 1 or 2 grams of 
spongy silver, reduced from the chloride by zinc, and 3 parts of a 
flux consisting of 1 part of soda, 1 pai^t of potash, and 20 — 30 per 
cent, of flour, together with enough borax to dissolve the earths 
which may be present. The mixture is placed in a crucible, heated 
gently as long as combusiible g*ises are evolved, and then more 
strongly for 45 — CO minutes. Prom the weight of the button, that 
of the silver taken is to be deducted, and the remainder is the 
lead present in the waste. M, J. S. 

Analysis of Sodium Alnminate. By G. Lunge (Zeii. ang. Ohem., 
1890, 227). — ^A weighed quantity is dissolved, during which operation 
the insoluble matter may be filtered oif for estimation, and an aliquot 
part of the solution, mixed with a drop of phenolphthalein, is titrated 
with hydiochlorio acid until the pink colour disappears. The 
quantity used indicates the amount of soda in combination with 
alumina and silica. To the same portion, is now added a diop of 
methyl-orange, and titration with the same a(nd is continued until the 
pink coloui* remains ]»ermanent for five minutes. The change of 
colour at this stage is sluggish. This gives the amount of the 
alumina, since methyl-orange does not indicate the pi*esence of acid 
until all the alumina is converted into chloride. Tlie method can 
only he used in cases where the silicate present is small enough to be 
neglected. M. J. S. 

Yolnmetric Estimatiozi of Alumina. By G. Lunge (Zeit. ang. 
Ch&ni., 1890, 293 — 300). — A similar process to that of the author 
(see pi*eceding absti*act) had already been proposed by Cross and 
Bevan, who, however, used litmus instead of phenolphthalolu. The 
original proposal to estimate alumina by titration is, however, due to 
Bayer (Abstr., 1886, 281, 651). Cross and Bevan found that free 
acid appeared in the mixture when the ratio 580^ : 2 AI 2 O 8 was passed. 
The author shows that this “was most likely due to their working at 
too low a temperature, since towards the end of the process the 
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alumina dissolves in the highly dilute acid with snch extreme slow- 
nesSy that several hours must be allowed to elapse before it can be 
with certainty decided that the acid is in excess. The acid consumed 
corresponds ultimately with the ratio 3 S 03 :Al* 0 ^, and with a 
moderately warm liquid (30 — ^37®), the solution of the alumina pro- 
ceeds rapidly enough to make the process a practical one. The titia- 
tion with pbenolphthalein is best performed at a boilins- heat, and 
that with methyl-orange should be completed at about the above 
temperature. M. J. S. 

Rapid Estiznatlon of Manganese in Slsigs, Ores, &c. By 
F. G. Mthleetz (Chem, Centr., 1890, ii, b07 — 608 ; Joiirn, anal. Ohem.^ 
4, 267). — O’o gram of the finely pulverised mineral is mixed with 
5 grams of a mixture of sodium carbonate (3 parts) and potassium 
nitrate (1 part) and fused carefully. After allowing it to cool, the melt 
is digested in hot water, and the manganate reduced by addition of 
3 c-c. of alcohol, without, however, filtering. The insoluble poition 
containing the manganese as dioxide is then collected and washed with 
hot water. The filter with the insoluble part is returned to the dish, 
and^ 100 C.C. of ferrous sulphate of known strenerth added, stiirefl 
until all is dissolved, and the excess of feiTOUs sulphate deteimined 
with potassium dichromate. From the amount of ferrous sulphate 
oxidised by the manganese dioxide, the amount of the latter may be 
calculated. The estimation occupies from two to three hours. 

J. W. L. 

SstimatiozL of Clironiiuxn in Chrome Iron. By L. P. KENsricur 
and G. W. Patterson {ZeU. anal. Chem., 29, 596).— A very re- 
fractory Pennsylvanian ore was satisfactorily attacked by the following 
method About 0*3 gram of the fine powder is mixed in a platinum 
crucible with about 10 parts of dry sodium carbonate and 10 parts of 
barium peroxide, and heated over a Bunsen burner for half an hour. 
The m^s is then treated with hydrochloric acid until a clear solution 
is obtaiued; potash is added to stixragly alkaline reaction, thou 
5 or 6 C.C. of a 6 per cent, solution of hydrogen peroxide to re-oxidise 
any traces of chromic oxide, and lastly the liquid is boiled for twenty 
minutes to remove excess of the peroxide. After acidifying with 
hydrochloric acid, the chromio acid is titrated in the usual way. 

K J. S 

Antamony. By H. K Warren (Chem. 
lAeies, 62, 216).— The pulverised material, after fusion in a nickel 
crucible with sodium cai-bonate and borax, is dissolved in hydrochlurio 
acid, nnd an aliquot part of the solution precipitated with hydrogen 
sulphide. This precipitate is collected on a plug of cotton, boiled with 
sodium hydroxide, and the solution of sodium sulphostannate and 
sulpbantimonate obtained is divided into two portions : in the one, only 
the antmony sulphide is precipitated by boiling with excess of oxalic 
acid, whilst in the other, the tin and antimony sulphides are precipi- 
tated tether by warming with dilute hydrochloric acid, but in both 
the sulphides are decomposed by ignition and weighed as oxides,, 
ftom whMh data the relative proportions are easily obtained. 

D. A. L. 
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Estimatioii of Cyanogen in Coal Gas. By W. Levisolb {Ghem. 
Oentr., 1890, ii, 531; from Jaum, OashelencJit Wasserrersorg^ 33, 
383 — 384, 427-^28). — ^In each of three WoullE’s bottles, 20 c.c. of 
aqueous soda (1 : 3) is placed, to which is added a quantity of sus- 
pended ferrous hydioxide, prepared by addincf 20 c.c. of soda (1 : 3) to 
30 C.C. of ferrous sulphate (1 : 10), the first WoulflTs bottle receiving 
25 C.C., the second 15 c.c., and the thh*d 10 c.c. of the mixture. 
100 litres of the gas under examination is passed through the bottles 
during 1 to 1| hours, after which the contents of the three bottles are 
transferred to one flask and boiled foT' a quarter of an hour. After 
settling and allowing to cool, the supernatant fluid is decanted into a 
500 0 . 0 . flask, and the insoluble ferrous hydroxide washed until free from 
cyanide, the filtrate being then diluted to the mark. According to 
whether the gas under examination has passed the first purifier or not, 
100 C.C. or 200 c.c. of the solution is acidified with hydrochloiic acid, 
excess of ferric chloride added, and the precipitated Prussian blue 
collected and washed with small quantities of water until free from 
ferric chloride. The filter, with the precipitate, is transferred to a 
beaker, dissolved in soda, and the solution filtered. The filti'ate is 
evaporated in a platinum dish to SO c.c., a considerable excess of dilute 
(1 : 10) sulphuric acid added, and the liquid evapoa*atedto dryness, and 
ignited. The residue is dissolved in 100 c.c. ot dilute (1 : 10) sulph- 
uric acid, washed into a 250 c.c. flask with a little water, the volume 
being now about 150 c.c., 1 c.c. of copper sulphate solution (I : 10) 
and 10 grams of pure zinc added, and the ferric oxide reduced and 
determined with potassium permanganate solution. J. W. L. 

Estimation of Perrocyanides in Gas Refuse. By R. Z iLOziccRi 
(Zeit. ang, Ohem., 1890, 301 — 302 ; see this vol., p. 247). — 20 grams of 
the waste product is heated for a quarter of an hour on the water-bath 
with about 20 c.c, of 10 per cent, potash solution, then cooled, niOide 
up to 100 C.O., and filtciecl. As the solid residue occupies 10 c.c., 45 c.c. 
of the filtrate taken and boiled until all the ammonia is driven off, 
A clearer solution can be obtained if the original extraction is made 
with lime (Leschhorn, Zed. ang. Ghem,^ 1888, 616), and the calcium 
then removed from the solution by potassium carbonate. A drop of 
phenolphthalein is now added, and then acid to exact neutrality. 
The separation of sulphur at this stage does not pi-ejudioe the later 
opei*ations. In consequence of the prc»sence of the chlorides or 
sulphates formed during tho neutralising, some normal alkaline 
carbonate (20 v c.) must now be added, togexher with 5 grams of 
moist zinc carbonate, and the mixture heated whilst carbonic 
anhydi*ide is passed through it for half an hour. It is then cooled, 
made np, and <»ne-half of the clear filtrate titrated with U/IO acid, 
using methjl-oraiige as indicator. The volume of acid corresponding 
with the normal alkali added is suhti*acted, and the remainder gives 
the alkaline carbonate produced by the reaction- The amount of 
potassium carbonate found, multiplied by 46, gives the percentage of 
KiB’eOfiN'a + 3H,0. M. J. S, 
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Analysis of Wort and Beer. By H. Elion (Zeit anq. 
CJiem., 1890, 291 — ^298, 321— 326J. — ^For the estimation of tlie solid 
residue, the aathor prefers to diy at 96 -97® in a sti*eain of air of 
low tension. The liquids are evaporated and tlie residues dided in 
small stoppered glass vessels, 40 mm. diameter and 35 mm. h.igli, 
which are placed in a cylindrical oven with a steam-jacket and ex- 
hansring pump, a regulated stream of dry air being admitted so as to 
maintain a pressure of only 35 — 45 mm, of mercury. Complete de- 
siccation is obtained in 10 — 15 hours, and so little decomposition of 
the residue takes place that it may safely be neglected. The per- 
centage of i*esidue from a wort of given gravity is much smaller wJien 
estimated in this waj- than was found by Schultze, who dried his 
residues at 70 — 75® under atmospheric pressure, and this is shown to 
be only partially due to the dehydration of the maltose at the higher 
temperatui*e. A complete table is given, showing the correspondence 
between si*ecific gravity and percentage of extractive matters, from 
1-0001 to 1*0992. 

The ordinary method of estimating maltose by means of the reduc- 
tion of Febling’s solution gives i*esults which do not agree with those 
of pz*actical brew-ing. The method employed by the author is as 
follows : — A flask, wuth a Pasteur’s tube, is half filled with sterilised 
wort and inoculated with a trace of a pure cultui*e of Saccluiromyces 
cerpiit*iip. It is then kept for seveial days at 25®. The yeast grows, 
and in about two days the wort is in full fermentation, which gi*adu- 
ally decreases and finally stops completely. The power of reducing 
copper solution is now found to have greatly diminished, but not dis- 
appeared. It is shown that the amount of the diminution, if calculated 
as maltose, agrees almost exactly with the diminution in the amount of 
solid residue, and that on estimating the dextrose produced by the action 
of hydrochloric acid, and calculating into maltose the difference 
between that found in the original and that in the fermented wort, 
this amount agi^ees closely with that found by the other methods. 
The sugar destroyed by the fermentation is, therefore, practically all 
maltose, and it is shown that no maltose remains nnfermented. Of 
the.se thi'ee methods, that depending on the loss of solid residue is the 
most free fi-om sources of error. The essential features of the process 
are the use of a pure cultui'e. and of only traces of it. The maltose is 
found to constitute only 86 — 92 per cent, of the total copper-reducing 
constituents of the wort. 

The same piwess can be applied to beer. It is best to work with the 
sterilised beer itself, since, if the alcohol is first distilled off, a small 
part of the unfermentable matters is converted into sugar. When 
making estimations of copper reduction by the method of collecting 
the cuprous oxide and weighing, it is advisable to oxidise by ignition 
in order to get rid of some co-pi-ecipitated organic matter, but a con- 
stant weight of cupric oxide cannot be obtained. It should, therefore, 
be again reduced and weighed as metallic copper, when the results are 
perfectly constant. From numerous experiments, it is found that the 
largest yield of dextrose is obtained by using a solution containing about 
1*5 per cent, of solid residue with of its volume of hydrcxshloric 
acid of 1T9 sp. gr., and heating for three hours in the water-bath. 
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Tlie value for practical brewing of a correct knowledge of the 
amount of maltose in wort and beer is pointed out. It especially 
becomes evident that for a beer to keep well it must contain a low 
proportion of maltose. As long as the total copper-reducing power of 
the extractive matters in beer was the only guide to the amount of 
maltose present, this fact was obscured by the preponderance of tUe 
non-fermentable reducing substances. M. J. S. 

Volumetric Estimation of Glycerol in Wine. By V. Olivieri 
and M. Spica (fihem, Genfr., 1890, ii, 61 1 — 612 ; from Staz, sperim. agnc. 
itaZ.,19,34 — 4*1). — 1 0 to 15 c.c. of the wine is warmed on the water-bath 
until all the alcohol is evaporated, the volume being maintained by addi- 
tion of water. Lead acetate is then added, the precipitate filtered ofp, 
the excess of lead precipitated from the filtrate with sodium carbonate, 
and the filtrate concentrated on the water-hath to 15 to 20 c.e. This 
is distilled nnder diminished pressnre, by which means the glycerol 
passes over below 200**. Aiter all has distilled, the retort is rinsed 
down with 5 c.c. of water, and the distillation repeated, llie mixed 
distillates are acidified with 5 c.c. of snlphnric acid, heated to 100*", 
and titrated with decinormal potassium permanganate solution, an 
excess of the latter being n^ed, and finally determined by means < f 
standaid oxalic acid. The results obtained by the authors are satis- 
factory. J. W. L. 

The Chemical Detection of Glycosuria. By A. Jolles (Ghem. 
Gentr,i 1890, li, 609 — 610; from Iniemat. Idin, Bmidschaut 1890, 
Nos. 31, 32), — The author considers that a sharp distinction exists 
between gljcotic and diabetic urmes The former contain but mei’e 
traces of sugar, about 0*4 — 0*5 per cent., and otherwise are not 
characterised by abnormal chemical and physical properties. The 
diabetic urines, on the other hand, have a high density, a pale-ye]low 
colour, a less quantity of uidc acid than normal mine, and contain 
acetone or acetoacetic acid, or acetic acid. Sugar usually occurs in 
them in considerable quantities, although this is not always the case. 
A new method, namely, to paint a visiting card first with copper 
sulphate solution and, ^ter drying, to apply the suspected urine 
with a match, dry and heat, which has recently been proposed by 
V. Becker, is conshfered wholly untrustworthy by the author. 
Trommer’s method, and Seegen’s modiHcation of the same, are also 
considered valueless by the author, Bo^tger’s bismuth reagent and 
Fischer and Jaksch’s phenylhydrazine test are found by him to be 
trustworthy. 

With Bottger’s bismuth reagent, 0*08 per cent, of sugar may be 
detected, and if the nrine be first boiled with a solution of sodium 
chloride the delicacy is heightened, 0*01 per cent, being then detect- 
able. At least 50 c.c. of ni iue must be employed to 5 c.c. of Nyiander’s 
rmgent, and shonld not be boiled for more than two minutes. The 
presence of sneh substances as rhubarb, kairine, oil of turpentine, 
quinine, arsenions and salicylic acids, sulphur, mercury salts, and 
iodides shonld be avoided. In the case of considerable quantities of 
uric acid, it is to be observed that the brown coloration produced by 
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it remains consfant, whereas that produced bj the presence of sugar 
becomes continually darker. 

The phenylhydrazine test enables 0*015 — 0*038 per cent, of sugar 
to be detected, the delicacy being the greater the less the amount of 
reducible substances present. At the same time crystals, very similar 
to those of phenylglucosazone, are formed with glycuronic acid. The 
latter are, however, not so fine, and have not the same striated arrange- 
ment as those of phenylglucosazone. J* W. L. 

Test for Resorcinol and Thymol. By H. Borntrager 
anal. (JJiem., 29, b7*l) — ^When treated in warm acid solutions with 
nascent nitrous acid, resorcinol gives a blood-red colour, thymol a 
yellowish-red. If aqueons solutions are used, that of resorcinol remains 
clear, whilst that ot thymol gives a fiocculent precipitate ; alcoholic 
solutions remain clear in both cases. Very minute quantities can be 
detected and distinguished by operating as follows : — ^About equal 
quantities of a nitrite, solid gypsum, and sodium hydrogen sulphate 
are mixed in a test ful^, and moistened with water; tlie liquid to be 
tested is added, and the whole is warmed. Thymol produces a 
chrome-red colour and resorcinol a dark chrome-green, magenta-red 
drops separating in the upper part of the tube. M. J. S. 

Estimation of Acetone. By F. Collischonr (Zeit. anal. CJiem., 
29, 562 — 572;. — Messingei^’s method (Absfcr., 1^9, 313) is both 
more rapid and more exact than that of Kramer (Abstr., 1880, 
626; see also Hintz, Abstr., 1888, 759). By attention to the follow- 
ing considerations, results of almost theoretical accuracy can be 
obtained. The formation of iodoform from acetone is actually 
effected by the airline hypoiodite (MTO) which is the first product 
of the reaction of iodine with an alkaline hydroxide^ Since, however, 
the hypoiodite rapidly passes into a mixture of iodate and iodide, 
wHch has no action on acetone, it is important to shake well the 
mixture of acetone and alkali during the addition of the iodine. If 
this is done, the quantity of iodine to be added need he only one-sixth 
more than the theozetic^ amount, hut if it is neglected, a much laigcr 
quantity of iodine is necessary. The time prescribed by Messinger 
(13 — 30 secouds) is insufficient at low temperatures, except when the 
excess of iodine is large. Four or five minutes’ shaking is enough m 
the cold, but two minutes will suffice if the mixture is warmed to 

— 70®. The temperature must not exceed 70®, and the mixture 
must be recooled bffure acidifying. In presence of methyl alcohol, 
wanning must be avoided. The degree of dilution of the acetone is 
unimport^t, but 1 per cent, is suggfpsted as convenient. The error 
due to nitrites in the alkali, for which Messinger found it necessary 
to make a coiTection, may be avoided by using soda, which can be 
obtained free from nitrites. M. J. S. 

Estixn^on of Acetone in Urine. By H. Hxjppbrt {Zeit. omaL 
Ohem., 29, 632) .-^Messinger s method (Abstr., 1889, 313 ; also 
preeedmg atetraet) may be used, but the acetone must be distilled 
ftom the urine> and be free from phenol, ammonia, and nitrous 
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acid. To tHs end, the urine (100 c.c.) should first be distilled with 
2 c.c. of pure 50 per cent, acetic acid, and then with 1 c.c. of dilute 
sulphuric acid, and, if nitrous acid is present, a third time with some 
urea. M. J. S. 

Estimation of Hydrogen Potassium Tartrate, Free Tartaric 
Acid, and Malic Acid and Mineral Salts in Wine. By M. 
Schneider (d/iem. Gentr., 1890, ii, 277 — ^278; from Mitt, pharm. 
Tmt Erlangen^ 1890, 67 — ^92). — ^The author considers that the 
hydrogen potassium iirtrate in wine is completely precipitated by 
concentration and treatment with alcohol, but that it is accompanied 
by other salts, such as phosphates, and that the tartrate thus separated 
must be incinerated, and the carbonic anhydiide in the a'^h determined, 
from which the amount of the tartrate may be calculated. 

The following method is recommended by him : — 100 c.c. of wine is 
evaporated, with the addition of sand, to a thin syrup, which is trans- 
ferred, finally by the aid of small quantities of 96 per cent, alcohol, 
to a fiask, and sufficient alcohol added to make up the volume of the 
latter to 200 c.c. ; the fiask is then closed and allowed to remain for 
12 hours in a cool place. The solution is filtered, and the insoluble 
portion washed with alcohol nntil the washings are nontral. The 
filter with its contents is returned to the fiask and digested with 
hot water, filtered, and the filtrate exactly neutralised with deci- 
normal aU^i : it is then evaporiited to dryness and the residue in- 
cinerated. The carbonic anhydride in the latter is equivalent to 
half the quantity of hydrogen potassium tartrate in the wine. From 
the filtrate, the alcohol is evaporated, and 0*5 c.c. of potassium acetate 
(20 per cent, rendered acid with acetic acid) added, whereby the 
formation of hydrogen potassium tartrate is facilitated. It is then 
evaporated with sand, treated with 96 per cent, alcohol (*200 c.c.), and 
the amonnt of acid tartrate determined as above. The carbonic 
anhydride contained in the ash is equivalent to the free tartario acid 
present in the wine. 

For the estimation of the malic acid, 100 c.c. of the wine is exactly 
neutralised with decinormal alkali, evaporated to dryness, incinerated^ 
and the carbonic anhydride estimated From this, is deducted the 
quantity equivalent to the tartaric acid and hydrogen potassium tar- 
ti'ate, the remainder being equivalent to the malic acid. The author 
considers that the acids and bases are combined in wine in the 
following manner : — The potassium is present as hydrogen potassium 
tartrate ; the sodium as chlonde ; calcium as sulphate and acid phos^ 
phate ; magnesium as tertiary phosphate ; and iron as phosphate. 

J. W. L. 

Estimatioix of Malic Acid in Wine. By M. Schneider (Ohem. 
Oentr,, 1890, ii, 278 — ^279 ; from Pha/rm, CentraJhaZle^ 31, 406 — 407). 
— ^Replying to a criticism of Niedei'hauser (this vol., p. 128) on the 
author’s method for determining malic acid in wine, the author con- 
tends that the amounts of tannin and succinic acid are rarely worth 
noticing, but that in applying the method described in the foregoing 
abstract, the amount of carbonic anhydride which corresponds with 
the volatile acids must be deducted. J. W. L. 
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Analysis of Tartar and Wine Lees. By B. Philips and Go. 
{ZeiL anal. Chem.^ 29, 577 — 579; see Abstr., 1889, 657). — -To 
estimate the total tartaric acid, 10 grams of the substance is 
boiled with 150 c.c. of water and 7 grams of potassiam carbonate 
for 30 minutes. To estimate that as potassium hydrogen tartrate 
alone, the potassiam carbonate is omitted, and the solution accurately 
neutralised with sodiam hydroxide. This leaves the calcium tartrate 
undecomposed. In either case, the whole is made up to 200 c.c. 
(203 c.c. for lees) and 100 c.c. of the filtrate is evaporated to 
25 c.e., then mixed with 5 c.c. of glacial acetic acid and warmed for 
15 minutes on the water-bath. After cooling, 100 c.c. of absolute 
alcohol is added, the mixf m*e vigoroualv stirred, and after 15 minutes 
filtered by suctiou throagb a filter of 10 cm. diameter. The pre- 
cipitate is washed with 96 per cent, alcohol, until 20 c.c. of the -wash- 
ings, dilated with an equal bulk of water, is rendered alkaline by 
three drops of N/5 alkali. The filter, with the precipitate, is returned 
to the basin, boiled with 200 c.c. of water, and titrated with N/2 
alkali. The mixture should be well boiled just before reaching 
neutrality, and the addition of the alkali coniinned until a distinct 
excess is shown by sensitive, neutral tint, litmas paper. 

M. J. S. 

Estimation of Caflfeine in Tea. By P. Vvri (Chem. Gentr., 1890, 
ii, 274 — 275; from Mitt, pharm, Zrlangpn^ 3890, 113 — 143). — 
Of several methods for the estimation of caffeine, the author has 
fonnd those of Hilger {Ziein&sen-Petfenkoffer^ Handh. f, Hyg. 1, 278) 
and of Schimoyama (Orig. Arb. uher Japanische Theehiiltur) give the 
most trustworthy results. He recommends that of Hilger, since the 
caffeine obtained is in the purest condition, and he applies it in the 
following form : — 5 grams of tea, pulverised and passed through a 
hair sieve of 4 c. mm, mesh is extracted three times for one hour with 
300 C.C, of water; the extract is then concentrated to one-fourth the 
volnme and treated with freshly precipitated lead oxide with addi- 
tion of sand. The mixture is evaporated to dryness on the water- 
bath, the Midue extracted during three hours with chloroform, the 
latter distilled oflT, and the residue extracted with hot water. This 
aqueous extract may then be evaporated to dryness in a weighed dish, 
and tlie residual caffeine dried at 100“ and weighed. The author has 
employed a sieve to contain the tea during the extraction. 

Detection of the Ooloiuring Matter of Alkan-na. Root^By A. 
Bojard and A. Klirobr (Zeit ang. Chem., 1890, 26— 27).— Prom an 
ammoniacal solution, ether extracts the alkauna red. In this respect 
it resembles orchil, but differs from the coloarfng matters contained 
in logwood, Brasdl wood, bilberries, elderberries, giapes,. Ac. The 
alcoholic solution is turned red by acetic acid, and then gives a well- 
defined absorprion spectrum of three bands, of which the first is near 
and on the more refrangible side of D, tbe second commeitipes at B 
^ extends beyond 5, and the third, which is faint, is close to P. 
On rendering the solution alkaline by soda, it turns blue, and then 
shows two bands, of which one is about midway between C and D 
and tbe other, of about equal width, commences at D. M. J. S. * 
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Molecular Refraction of Substances containing Nitrogen. 
By R. Lobwpnherz {Zeit, phydkah Chem.^ 6, 652 — 563). — The authoi* 
lias measured the ref ractive indices Wj) and »c of a number of organic 
compounds, and compared the observed molecular refraction with 
that calculated. The molecular refractions were obtained frinn both 
the formulas M(w — l)/d, in which n = «c, and — l)/d(/#* + 2), 
in which n = ?iD, and the numbers used in calculatinsf the ref motions 
in the two cases were 0 = 5*0 and 2*601, double linkage = 2*4 and 
1*707, H = 1*3 and 1*051, O' = 2*8 and 1*521, O” = 3*4 and 2*287. 
The values taken for nitrogen itself were those of Briihl, 5*75 and 
2*900, but the results were afterwards used for calculatiug the atomic 
refraction of nitrogen. 

Pour amines were examined, diethylamine, dipropylamine, diiso- 
butylamuie, and diisoamylamine. The calculated values for the 
atomic refi'action of nitrogen obtained from these compounds 
were 5*67 and 2*781. Four nitiates also were examined, ethyl, 
propyl, isobutyl, and amyl n.ti‘ate. Two constitutions are 

possible for these compounds R*0*N<^ and R'O'N^^. The 

numbers calculated for the first are, however, much smaller than 
those observed, and the second is therefore taken as the correct 
constitution, the numbers calculated for this being in agreement 
with those observed. Similar observations with nitromethane 
and nitroethane lead to the constitution R*0*NIO for these com- 
}>oundB, and from the examination of propyl, butyl, and amyl nitrites 

the constitution is derived. Dimethyl- and diethyl-nitrosamine 

were also examined, the constitution of these compounds being 

jJ>N*N:o. 

Pi*om the results, it appeared that : — 

1. Oxygen united by a double Unkacre to nitrogen has the same 
atomic refraction that it has when united by a double linkage to 
carbon. 

2. Triad or pentad nitrogen united by either single or double 

linkage to oxygen has the same atomic refiiction that is possessed by 
nitrogen in the amines. The mean values of the atomic refraction 
calculated from the above obaervations for the two formulas ejnployed 
are 5*38 and 2*780. H. 0. 

Refraction and Dispersion in Certain Metals. Bv H. B. J. 
(t. no Bois and H. Rubens (Phil. Mag, [5], 30 , 365 — 378). — ^Thin 
wedge-shaped films of iron, cobalt, and nick^ were deposited electro- 
lytically. These acted as prisms, and refracted* light for small angles 
‘ VOL. LX. 2 c 
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oi emission approximately according to the law of sines. The dis- 
persion results agreed well with those of Kundt in the case of nickel, 
hut with ii*on somewhat different values were found. Numerous 
tables and curves illustrate the paper. J. W. 

Absorption Spectra of Iodine Solutions. By H. Rigolloc 
(Compt rend,^ 112, 38 — 40). — ^The author has made spectroscopic and 
spectrophotometric observations with solutions of iodine in benzene, 
toluene, and metaxjlene, chloroform, bromoform, the methyl, ethyl, 
and amyl haloid salts, and methyl, ethyl, and amyl alcohol. For 
homologous compounds, and for derivatives of the same radicle, as 
the molecular weight of the solvent increase.*!, the absorption band of 
the iodine is very slightly displaced towards the violet, and the 
minimum of light transmitted diminishes. 0. H. B. 

Gas Battery. By P. Soharp (DingL pohjt. 7., 276, P6— 40). — 
The author has patented a gas battery, in which it is proposed to use 
two gases or vapours producing a voltaic current by mutual action. 
He employs gases of the following groups : (1 ) Hydrogen, water-gas, 
generator-gas. coal gas, and the vapour of light hydrocarbons, such 
as petroleum, naphtha, or the like; (2) air, oxygen, chlorine, and 
fluorine. In cases where a liquid and a gas are used, the former is 
substituted for a gas belonging to the second group, hydrogen per- 
oxide or nitric acici being the most suitable. The gases are prepared 
in separate appa^tus according <o the usual methods, and are collected 
in suitable receivers, into whi(^ they are compressed by well-known 
means. _ They are then conducted to the battery- a full description of 
which is given in the original paper, accompanied by detailed 
drawings. D. B. 

Development of Electromotive Force between Mercury and 
an Electrolyte. By P. Paschen (Ann. JPhjs. Chem., 41, 801—832 
and 89P — ^90U). — Time is required for the full development of the 
E.M.F. between a metal and an electrolytic solution, for a movement 
of the ions is necessary to effect the charge of the metallic surface, 
and this can only take place at a finite rate. The author by the use 
of dropping electrodes measures the B.M.F. between meiHiury and 
solutions of sulphuric acid, hydrochloric acid, cupric sulphate, and 
zinc sulphate, when the mercury is flowing at different i*ates. The 
speed of outflow may he so small that single diops are formed at the 
^d of the capillary and fall sep irately thtoagh the liquid, or it may 
te great enough to give a continuous jet of meronry for some 
mstance the month of the tnbe. By measnring the length of 
this jet (from the capillary to the point where bi^aking np into 
drops commences), and dividing by the speed of outflow, ihe time is 
obtMn^ . snrfece-particle of meronry is in electrical 

eontdct with the electrolyte and ti.e electrometer simnltaneonsly 

The results show that the mean difference of potential at a m^nry 
surface which IS increasing in svse in an electrolyte does not depend 
BO mneh on the of the increase, as on the time during which 

ew>h snrnoe-parfcide is in contact with the electrolytic solntiom The 
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phenomenon is to be conceived as a charging of the surface ; and tlie 
mean E.M.F. at the surface is composed of those of the separate 
particles during the time of their contact with the electrolyte. The 
beginning of the chars;ing curve is to be sought at times less than 
10”^ seconds. The charging goes on rapidly up to 10“^ seconds, after 
which the E.M.F. increases much more slowly, the increase being 
very little for hydrochloric acid, considerable for sulphuric acid and 
the sulphates of zinc and copper. This last increase is probably due 
to the formation of a mercury salt on the surface. J. W. 

Conductivities of Isomeric Organic Acids and their Salts. 
By D. Beethelot (Gonypt. rend., 112, 46 — AS). — Free isomeric acids 
usually have diJSerent conductivities, but normal salts of acids of 
simple function, such as maleates and f umai*ates, itacnnates, mesacon- 
ates, and citraoonates, have the same conductivities. This is true also 
of all the tarti*ate‘«, and of the three amidobanzoates, and it is veiy 
nearly true for the three hvdroxybenzoates. 

Dextrogyrate tartaric acid and racemic acid have identical con- 
ductivities, and since the laevogyrate acid is identical with the 
dextrogyrate acid in all symmetiical properties, this result affoids 
further proof of the dissociation of racemic acid in solution. Meso- 
tartaric acid has a veiy different conductivity when in the free state. 

When an excess of alkali is added to the normal salts, the equality 
of conductivity persists for acids of simple function, and also for 
amidobenzoates and the tartrates, a result which indicates that the 
alcoholic function of the latter is practically inoperative in very dilute 
solutions. Acids with a phenolic function yield salts with conduc- 
tivities which are only appro.^imately equal, and they begin to vaiy 
still more on addition of excess of alkali, the re<%ults showing that 
ortbo-acids yield no more basic salt in dilute solutions, whilst the 
meta- and para-acids form poly basic salts. 

If inci-easing quantities of acid are added to a normal salt, the 
results are different from those with excess of base, l^it the general 
phenomena are identical for a large number of acids. With mono- 
basic acidsr the liquid behaves kimply as a mixture of the normal salt 
and the acid : with bibasic and poiybasic acids, this does not hold 
good, in consequence of the existence, in the solution, of pai'tially 
dissociated acid salts. Differences are observed between isomerides, 
such as fnmaric and maleic acids, mesotartaric acid, and the other 
tartaric acids. The proportions of acid salt formed are almost 
identical with citraconic and maleic aedds, on the one hand, and mes- 
aconic and fnmaric acids, on the other. In the case of the amido- 
benzoic acids, tlie basic function seems to be most energetic with the 
meta-derivative, and weakest with the ortlio-deidvative. 

0. H. B. 

Coxmectiozi between the Theoretical and Empirical Iso- 
thexmals of Mixtures. By A. Blumoke (Zeit physiJral. Chem., 6, 
153 — 160 and 4U7 — 410). — The theoretical and empirical isothermals 
of a single subhtance only coincide when the substance is homo- 
geneous ; if one portion is in the liquid and another in the gaseous 
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TOolecules as in the conversion of diliydio- into tetiahjdio-, and. ot 
tetiahydio into he'va.hjdio ttrephthxlic acid, causes an in ci ease in 
the heat of combustion cf 45 3 Cal for each molecule, (3) the 
addition ot the louith molecule of hydios^en, which bnngs about th3 
splitting open ot the benzene img os m the conversion ot hexahydio- 
teiephthalic acid into snbeiic acid, and the addition of the fifth 
molecule, which splits np the open chain into two diitciont molecules, 
both cause an incies-se of 54 8 Cal m the heat of combustion 

The coiiectness of these thiee figuies is tully confiiuied by the 
theimal -values obtained foi the successive h\ diogeuation of benzent 
into hexane, benzoio acid into heptylic acid, &c The same thi€c 
hfiniies obtain also m the hydiogcnation of compounds containing the 
pyiidene and thiophen rings 

The agi cement between the numbers 45 ^ and 54 8 on the one 
hand, and the numbeis lepi eventing the hydiogenation of compounds 
ot the fatty senes on the othei hind leads the anthers to the follow- 
ing conclusion — The theimal value of the hydrogenation of com- 
pounds containing the benzene and tbiopben nuclei is entnely dif- 
feient m the fiist stage horn what iz is m the second and third stages, 
and in both these lattei stages is in agieement with the theimal values 
of the hydrogenation ot oidmaiy double bond compounds in fcbe fatty 
senes (compaie Hoistmann, Absti , 1888, 1069) A G B 

Endothermic and Exothermic Reactions of Oi^anic Bases. 
Bj A Cue SON {Compt lend, 111, 884 — 886) — Pipeiidine displaces 
calcium irom calcium chi end e ( ibsti , 1890, 1168) only when 
the solution of the latter contains not less than 55 5 grams pci 
litre Piecipilition is more complete when the liquid 13 heated, snd 
the piecipitvte consists of calcium bvdi oxide with small but \aiiablc 
{(uantities ot cilcmm chloride and of the double calcium pipeiidinc 
compound de«ciibed by Beithelot 

There are many othci cases in which a leaction is detei mined by 
the solubilities of the piodncts and not solely by the theimaJ di*-- 
tuibances The formation ot baiium cxalate from the dissolved 
thlonde and oxalic acid develops 4-5 0 Cal and thit ot diisobutjl- 
imine oxalate fiomthe dissolved hy diochloiide 4-0 5 Cal , the foinia- 
tion of the two oxalates fiom the bases and a solution of ammonium 
oxalate would develop 4-8 0 Cal and 4-7 5 Cal i espectively, and 
yet diisobutylamme oxalate cannot be obtained m this way On the 
contrary ammonia displaces the amine at once from its oxalate, even 
at the oidinaiy tcmpei ituie, although the change couesponds with an 
absorption o± —10 b Cal 

If normal diisobutylamme is added to an aqueous solution of tii- 
methylamine (1 giam-mol pei litie), it hist dissolves with an absoip- 
tion of — 6 b Cal , and then the diisubuty I amine sepaiates with a 
lurther absorption of —7 0 Oal Other amines behave like ammonia 
and tiimetbylamine in contact w-ith dibutylamine oxaUte, and give 
analogous endothermic reactions In these phenomena, the coefib- 
(lent of distiibution of the acid between the two ba^es has to be 
taken into account 3 mols of tiietliylamine are leqniied to displace 
1 mol. of diisobutylamme fiom its hydiochloiide, and 3 mols. ot 
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tiimetli\1ainiiie are required to dissolve 1 mol of normal diisobut'jl- 
tinine o\alate the solutions containing 1 giam -mol of base pti 
Iitie 

The following e-vp^nmeutal data aie gi\en — 


PiisobutTLimiue diss -|- O3O4 diss 

= <«ilid sale ” develops +16 4 Cal 

Biisobutilamiiie liquid - 51 ^. 0.04 ‘^olid 

= solid salt + 19 2 „ 

h imetLylaumic diss + d*ss = 

tlfss silt +96 „ 

'i r m'^thil imine liquid + ^Ff.C O4 solid 

= solid silt , + 7 05 „ 

He it oi di*ssolutioii of diisobuti lamiiie . . , + 7 05 „ 

C H B 


New Method of Investigating the Compressibility of 
Liquids and Gases ; Results with Oxygen, Hydrogen, Nitro- 
gen, and Air. Bj E H AMai^ir (Compt tend, 111, 871 — 875) — 
1 he author has investigated the effects of pressmes varying from ] 00 
to lOOO atmospheies at 0“ 100®, and 200® For hydrogen, the values 
ot dijdf are practically independent of the tempeiatnre, and the 
C(»efficient oF dilatation diminishes regnlarly as the piessnre rises , 
whilst for nitrogen, oxygen, and air, it passes through a maximum 
correspouding vith the pressnre at which pt has its minimum value 
The lalnes dp dt foi hydrogen are practically independent of the 
temperatuie An and nitrogen approximate to h>diogen in their 
lHha\ioni Hydiogen seem«, in fact, to lepresent the limit tow aids 
which all the other gases tend, and whch is characterised by values 
of di dt and dp dt, independent of the temperature, the first decreas- 
ing and the second mcieasmg regularly as the pressuie rises 

Fuiihei expel imenis haie shown that the isothermals at piessures 
up to dOOOatmos, and at all temperatuies, aie not strictly light 
lines, but haie a slight concavity tow aids the axis ot the abscissa? 

0 H B 

Dalton^s Law. Bi B Galiizutb. (Ann Phjs Gliem, 41, 770—800) 


—Taking the gas equation of Chusins, (p + — 2 ,) -- 

ilT as his basis, the author dei elops a theory of the behaviour of a 
mixture of two gases with lespect to cornpreission The internal 
cohesion of such a gaseous mixtuie is hist considered, it beino- 
assumed that the cohesive forces between botli like and unlike 
molecules depend on the masses of the attiactmg bodies, and that 
thev decrease with rise of temperature No assumption is made, in 
the fiist place as to how the attraction lanes with the distance 
lietween the sth acting raolei ules but afterwsids, the inverse second, 
thud, and tourth powei-s aie introduced into the formula 0 tamed, 
and the consequences tested It is found that the inverse square 
alone peld. oonsifitent lesnlts The inSnetice of the extension ^ the 
mol^nles on the pressure of the gaseous mixture is next investi- 
gaw; and then follows a compaiison of the theoretical nnmbeis 
with the compression expenmentb of Andrews and other physicists 
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on mixtures of gases. Under considerable pressures, the law o£ the 
inverse square seems no longer to hold good, the attraction being 
smaller than that deduced tiom theory. 

The equations are tinallv applied to the critical state, and calcula- 
tions of the critical temperature of mixtures of carbonic anhydride 
and nitrogen are found to be in satisfactory accordance with the 
experimental values of Andrews. (For previous paper, see Abstr, 
1890, 106.) J W. 

Method for Determining the Absolute Density of a Gas. 

J JoiiY (FhiL Maif [5]. 30, 379 — 386) — The author 'weighs the 
gas in a strong copper sphere under a pressure of 20 or more atmos 
A portion is then allowed to enter a volumenometer of 1 — 2 litres 
capacity at atmospheric pressure Tolume, pressure, and tempera- 
tnie are then read oft, and the sphere with its remaining contents 
again weighed Thus, all the data necessary for a density determin- 
ation are obtained The experimental erior is considered by the 
author to aftect only the fitth significant decimal. J W. 

Relation between the Boiling Points, Molecular Volumes, 
and Chemical Characters of Liquids. By O M\sson {FhiL 
Mng [6], 30, 412 — 423; — The following law is formulated by the 
•uithor; — If liquid compounds of the same group be compared at 
temperatures at which then \apour pressures are equal, the volumes 
occupied by unit weights will be inversely proportional to the molecular 
weights, and directh proportional to the absolute temperature ; or, 
■lor each group at equal vapoui pressure, Vt/T = const , T being the 
absolute temperatnie of ebullition, and the molecular volume at 
T®. By cornpoundh of the same group are meant those of a hydro- 
carbon radicle with elements of the same natural family ; for instance, 
ethyl chloride, bromide, and iodide. Small, but real deviations from 
this law occur, the bromide in most haloid compounds, for instance, 
having the lowest value of the constant. Since the same relation 
holds good for -vapours under equal pressure, it follows that different 
(compounds of the same group axe expanded equally in changing from 
liquid to vapour at the boiling point (compare Qioshans, Phil, Mag, 
[)],20, 197). 

In homologous series, the constant seems to increase by the same 
amount with each successive addition of OH 2 . 

Ramsay and Young have shown that T x ilpidi is a constant for 
closely allied substances. This law, taken in ooninnetion with the 
above relation and the chermodynamical equation L/V — w = 
T X djp/d^, gives the result that in each group the molecular heat of 
\aponsation divided by the absolute temperature of ebullition is 
constant (compare Trouton, PMl Mag. [5], 18, 54). J. W, 

Relation between the Boiling Points, Molecular Volnmes, 
and Cbemical Characters of Liquids. By S. Youkg (Plnl Mag. 
[5], 30, 423 — 427). — It V and V' represent the molecular volumes 
of two liquids at coi responding” pressures p and p', at which 
piessnres their boiling points in the absolute scale are T and T', 
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then. acoordin^ to Van der VTaals, V, V' = T/T' x p'jp- Tbe author 
finds that, whilst this equation holds ^ood in general for substances 
which are chisely related, it shows deviations of as mnch as 17 per 
rent, from experimental results when the substances compared are not 
so related. 

Conneclaon between the Crilacal Data of Liquids and their 
Chemical Constitation. By E. Huilborj? (Zeit, ^ph/aikal. Chetn,^ 
6, 578 — 5br>). — Tn this preliminary note, the anthor shows ln>w 
the moleculir volumes at the critical temperatures may be calculated, 
and that, at the critical temperature, isomeiic compounds have equal 
molecular volumes, the molecular volumes of all compounds beini>^ 
equal to the sum of the atomic volumes. He also shows that the 
critical molten lar volume, the constant h of the Van der Waals’ 
i*qnation, is subject to similar law’s, and that, from this, it follows 
that the ciitical data of li<iuids are purely functions of their chemical 
composition. H. 

Viscosity of Liquid Carbon Compounds, and its Relation to 
Chemical Constitution. By R. Garienmeisitb {Zt4t physikaL 
Chfm.t 6, 524 — 551). — The viscosity of a liquid is defined as the 
resistance of its particles to shear, and is constant for any liquid 
of constant temperature. It is m#»asnred by the work which is 
required to oveicome the above resistance, this being, according to 
Finkener, z = rVp Slo — vs/8iryZ, In this expression, r is the ratlins 
and I the length of a capillary through which a volume v of the 
liquid of ap. gr. s flows under a pressure p in unit of time. The 
author has determined the value of s for a large number of organic 
compounds, by measuring the rate of flow from pipettes of suitable 
.size. The results are given in tabulai' form, and tbe values of z/m 
and -s/w®, whei*e m is the molecular weight, are also given, important 
relations between these values and the constitution oi the compounds 
being established. 

It is found that for any series of bomologons compounds, with the 
exception of the acids, the values of zj nr are practically constant. The 
presence of a double linkage does not appear to exercise any mni’ketl 
effect on the viscosity, but fur ring compounds the value ot zlnt* is 
greater than for 0 }en chain compounds, dipropyl and diallyl, for 
instance, gi’^dng the values 4"3 and 4'2. whereas benzene and eth;^l- 
bonzene give ll'l and 6*1. The infiuence of the presence of an 
hydroxyl group is very marked, for whereas the values of jr/jw® fur tlie 
hydrocarbous aie trom 42 to 11-1, those for the normal alcohols lie 
between 54 and 63. In this respect, tbe following series of values is of 
interest: = 63, CaHaCOH). = 791, and C6Ha(OH)s = about 

10,00U, The values for tbe m meric benzyl alcohol and metacresol 
of 49 and 161 respectively are also noteworthy, as showing the mnch 
greater effect which seems to result frem the introduction of the 
hydroxyl group into a closed chain. The above fects serve to account 
for the great viscosity of the carbohydrates. The viscosity of the 
acids is mneb less than that of the corresponding alcohols, but here 
also the pirsenee of the hydroxyl group exercises a marked influence. 
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Tliis 18 shown more pai*fcicxLlar]y when an alcohol radicle is substituted 
for the hydrogen of the hydroxyl group, the viscosity of the ethereal 
salts being much less than that of the acids. From the low viscosity 
of acetoacetic acid, the author concludes that this compound does not, 
as indicated by Geuther’s formula, contain a hydroxyl group othei* 
than that present in the carboxyl radicle. 

The influence of temperature on the viscosity is also studied. A 
decrease in the viscosity takes place with rise of temperature, this 
decrease becoming smaller and smaller the higher the temperature, 
the influence of temperature being greatest with those substances 
having the greatest viscosity. H. 0. 

I&fliience of Pressure on Dissociation. By B. Pawlewski 
23, 3752 — 3755). — According to the author, the critical teiii- 
pe.'atnre of a mixture of liquids is calculable by the simple mixing 
formula T,« = nT + (1 — where T and T' are the critical 

tfmperatures of the components, n and 1 — « the pro])ortioiis in 
which these are present. On this basis, one should be able to calcu- 
''ate the amount of dissociation of a liquid such as CsHuOl at high 
pressures from the observation of its critical tempemture, provided 
those of the dissociation products (C^Hm + HOI) are known. The 
great pressures under which the experiments must be conducted 
would appear to prevent the dissociation in such cases, for the ob- 
served ciitical temperature is much higher than that calculated from 
the formula, supposing the dissociation to be complete. On the other 
hand, with substances like CbCOOC 2 H 5 , which, on heating, decom- 
pose into products that have no tendency towards recombination 
(CaHsCl -f 00 *), tbe results of observation are in agreement with the 
calculated critical temperature. J. W. 

Continued Dissociation and the Vapour Density of Sulphur. 

By E, Biecrb (Zeit. phyt^ikol. 6 , 43U — 436). — ^By “continued” 

dissociation is meant, for example, that of a compound lepresoiited by 
the symbol (a 6 cd), which first, dissociates into {ahc) and d, the mole- 
cule (a&c) being afterwai-ds capable of dissociating into the simpler 
molecules o, 5, and c, 

Tbe author, from thermodynamical principles, dodnces the mathe- 
matical law of continued dissociation, and afterwards applies it to the 
instance of gaseous sulphur; \\hicb, Iimui the vapour density obser- 
vations of Blitz {Zeif, phydkal. Chew., 2, 920), appeals to exist at 
the boiling point as S^, dissociation at once taking place into Sg and 
82 , and finally entirely into S 2 . A general solution of the equation 
applicable is impossible ; but by making probable assumptions as to 
the form of the density curve of S 2 and of Sg, the author obtain.s 
figures which exhibit a close agreement with the numbers obtained 
by Biltz. J. W. 

Effusion of Gases through a Narrow Aperture at Different 
Temperatures. By W. Timofi^bff (ZHt phydkaL Ghem., 6, 
586 — 589). — The apparatus used is that shown in the accompanying 
bketch. A is a glass pipette containing 150 c.c., with small bullm 
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above and below, and snpported by an iron tripod. J) is a tube of 
<‘opper, in wbich at o a platiimm plate pierced by a narrow opening 
i'N soldered. The side tobe ef can be connected with A by means of 
india-rubber tubing. A is filled with the gas to be examined and 
connected with D. the eonnectnm being, however, closed by a pinch- 
cock. D IS brought to the desired constant temperature, aud A is 



then immersed in the cylinder of water O. On opening the pinch- 
ccirk, water enters A^ and the gas escapes through o, the time occu- 
pied by the water in rising from the mark a to the mark b being 
noted and giving tbe rate of ei^sion. 

If Cl and c. are the rates of effusion, at the temperatures fi and of 
a gas of mass m, volume c, aud pressure p, the work required for the 
effusion of the above mass in each case will hepi(l + afi) = jmci® 
and pv(l -f ati) = Dividing the first equation bv tbe second, 

and placing Ci = r(l 4- and c* = f(l + a/'sjK where gi and 

represent the time of effusion in each case, we get 

T + s=r - ?L 

1 + atj (1 4- afs)® sr * 

and henoe fl + ntj'd + of,) =zi‘is,^or T,/T, = *!»/*»*, where T, 
and T* are the absolute temperatares. This result is of interest as it 
is in apparent contradiction to the deductions from the Mnetic theory 
of gasm. For since the velocity of the moving molecules increases 
with riwg temperature, instead of a decrease in the rate of efPhsion 
at the higher temperature as indicated by the above formula, au 
increase might have been expected. The author's experiments with 
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carbonic anhydride and air confirm, however, the above result, the 
rate of effusion becoming smaller as the tempemture is raieed. 
A quantitive test of the formula gave values for T 2 calculated as 
equal to which were greater than those observed. This the 

author attributes to unavoidable inequalities in the aperture, which 
cause alterations in the area with change of temperature. 

H. C. 

Law of DifiRisionof Liquids, By H. M. Vernon (Gliem, Kaws^ 62, 
275 — 276). — Graham, in his experiments on the diffusion of aqueous 
solutions of various salts, did not show the existence of any general 
law bearing on the relations between the salts and the amounts of 
them diffused under similar conditions as to time, temperature, and 
concentration, yet several series of isomorphous salts were found ro 
diffuse at approximately equal rates, and he endeavoured to show 
that the rates of diffusion of several of the different groups were 
to one another as the square roots of simple numbers. The auth'>r of 
the present noce does not see why such complex relations should 
exist, and is of opinion that there probably is a general law for the 
diffusion of aqneons solutions of salts. In accordance with the kinetic 
theory of molecnlar motion, solutions of the same density should have 
equal rates of diffusion supposing no combination takes place 
between the solvent and the substance dissolved, then in a senes of 
salts arranged regularly according to the densities of their solutions, 
the amounts of salts diffused ought to vary legularly from one end of 
the series to the other. The author has ananged two such series 
from Graham’s numbers, i*educing all to a common period of 
eight days ; for Gi-aham tried to find numerical relations between the 
periods requii*ed to obtain equal amounts of diffusate in all cases; 
therefore his numbers were for varying periods. 

The numbers taken are also for 1 per cent, solutions only in each case, 
as stronger solutions do not give such i*egular results. Disregarding 
the numbers for ammonium hydrogen eaibouate, potassium and 
sodium thiosulphates, and aluminium sulphate, which were vitiated 
by dissociation taking place, and tbo&e for magnesium nitrate, 
]mtassium iodide, silver nitrate, and barium chloride, which were 
abnormal for some reason, the diffusion values for potassium, sodium, 
ammonium, magnesium, manganese, calcium, zinc, and copper 
chlorides, potassium and sodium bramides, cbromates, carbonates, 
sulphites, sodium iodide, potassinm, sodium, m'lgnesium, zinc, and 
hydi*ogen sulphates, and sodium, copper, stiontinm, calcium, and 
biirinm nitrates are shown to decrease more or less regularly with 
the increasing density of the solutions, and it is inf ei red ‘‘that solutions 
of the same density have equal rates of diffusion, or that with solu- 
tions of varying density, che rate of diffusion decreases regularly with 
increase in density of the solutions.” Hydrochloric acid, nitric acid, 
and sodinm and potassinm hydroxides gave diffusion values very 
much greater than the normal, and so were not included in the tables. 

D. A. L. 

Hydrodifftision. By 0. Wiedeburg {Ann. Phys. Ohem., 41, 675 — 
711). — The author completely fills a small glass cylinder with a salt 
.solution of known concentration, places it inside a much larger vessel, 



384 


abstkacts of chemical papees. 


anil then carefttlly fills np the latter with pure water. After the 
(liffnsiun has proccedeil far enoua'h, the liquid in the larger Tessel is 
slowly ran off, and the contents of the small cylinder are then 
analysed photometrically. The experimental results arc contained in 
numerons tables, and the mathematical theory of diffasion for the 
above arran^^ement developed. J- 

Evaporation and Dissolution cozisidered as Processes of 
DifP^on. By J. SicFAN (Ann. Pht/^. Ckeni., 41, 725 — 747).— K’?- 
peiiments were formerly made by the author (TTien. Per., 68,^ 
2 Abth., 385), on the evaporation of various liquids from tubes of 
1 — 6 min. diameter. Two simple laws regulating the evaporation 
were discovered: — (1) ihesp^edof evaporation is inversely pi*opor- 
tional to the distance of the liquid Siirface from the top of the tube; 
^2) the speed is independent of the section of the tu^. These two 
laws were found to be direct consequences of the theory of ga.seous 
diffasion applied to the above process. The anthor now describes a 
parallel experiment made on the dissolution of a solid instead of the 
iwaporation of a liquid. A rectangular prism of rock salt was 
enclosed on all sides (except one end) by glass plates fastened on by 
means of Canada balsam. This prism was placed in au upright 
])osition in a capacious ves’^el containing uater, and the i*ate at which 
the salt dissoixed was observed. When the uncovered end was 
npmost, the i*ate of dissolution was small and invereely proportional 
TO the distance of the free salt surface from the top of the glass plates. 
When the uncovered surface was pointed downwards, solution took 
place much more rapidly owing to convection, and at a rate prac- 
tically independent of the distance of the free surface from the edge 
of the plates. An expei iment of the first kind can be used to calcu- 
late the coefficient of diffusion of a solid. 

In the mathematical part of his paper, the anthor deduces the laws 
of evaporation and dissolution by making application of the theories 
of gaseous and liquid diffasion. J. W, 

The Solubility of Gases in Water. By L. W. Winklee (Z?rr., 
24, 89 — 101). — The solubility was determined by shaking up a 
known weight of water with a known volume of gas, and measuring 
the gas remaining nnabsorbed. The absorption apparatus consists of 
a large glass globe to which a long tube h is sealed; the inside 
measurement of the tube is 15 mm., and the length from below thf* 
level of the bottom of the globe to the open end about 850 mm. ; the 
tube is graduated in niilfimetres. The capacity of the absorption 
g.obe is from 2 to 2^ litres ; it is connected to the manometer tube m 
by an india-rubber tube. The appamtus d is provided in order to 
ileteimine the tension of water vapom* under the same conditions as 
those existing in the absorption globe, and is also connected with 
a manometer. The whole is surrounded a water-bath which is 
stirred by air currents passing through / and g. 

Solubility of hydrotfeu in water. The hydrogen was prepared from 
dilute sulphuric acid and pure zinc, and collected over mercury and 
a small quantity of potash. The gas so prepared was entirely with- 
out smell, and had no action on moist silver nitrate paper. On ex- 
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pioding 100 pai*t8 of the gas in an eudiometer with excess of oxygen, 
the contractions 'which took place were 150 00 and 150*01. The ex- 
pansion coefdcient of hydrogen w^as taken as O'OOSGG. 


m 



The mean \ alaes of the results wei*e the following : — 


(1.) 

Tea)]icmtiirr. 

.... 0-57' C. 

Absorption 

coeOicieni. 

0-U2131 

(2.) 

.... 9-97,, 

0-01955 

(3.) 

.... 2001 „ 

0-01819 

(4.) 

30 00 „ 

001619 

(5.) 

39 96 „ 

0-01644 

(6.) 

.... 49-98 „ 

0 01608 


The following interpolation formula were caleolated : — 

0—20' /3 = 0-02148 - 0-0002215f + 0-00000286«*. 

10—30 /3 = 0 01955 — 0-000144(i — 10) + O-OOOOOOSft — 10)’ 
20—40 p = 0-01819 - 0-0001 525(t -20) + 0-0000 J325(i - 20)’. 
30—50 /8 = 0-01699 — 0-000o645(i — 30) + 0 000000l)5(,< — 30)’. 
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The solubility was caJculated from the absorption coefficient by i he 

foi-mnla ^ (Abstr., 1889, 936). 

7dU ^ ^ 

The absorption coefficient of hydrogen decreases with rise of teni- 
]ierature and becomes constant about 60**. Bunsen found it constant 
bet weenO® and. 20“ it hin the limits of experimental error. The author’s 
results agree fairly closely with those of Timofeeff ; the latter sire 
somewhat higher. JE- C. R. 

VapOTir Pressures of Solutions. By F. M. Raoult (Ann. Chini. 
Phy^. [S'*, 20, 2J7 — 371). — ^In former papers (Ahstr., 1887, 631; 
18t58, 1145 ; 1889, 7; 1S9U, 554), the author has recorded his experi- 
ments on the vapour pi ensures of solutions in ether, alcohol, anti 
acetic acid ; the present paper contains the results of his examination 
of solutions in other solvents. The method of determining the 
pressures was in pait that described in the previous papers, but in 
some cases the vapour pressure w’as found from the boiling point of 
the liquid. To make this method applicable, the thermometer 
bulb, which must of cemr^e be placed diiectly in the liquid, is 
surrounded by a spiral of palladium wire which has been electrolytic- 
ally chained with hydrogen. On heating the solution, the vapour of 
the liquid is generated solely on the surface of the wire, a regalar 
ebullition results, and the thermometer is found to registei* a constant 
boiling point to within of a degree. The boiling points of the 
solvents used wcie determined under different pressures, audit was 
hatisfactorily established that at equal distances from their boiling 
points under atmospheiic pressure, all the liquids in question showed 
the same vapour pressuie. 

The experiments were made with a large number of different 
solvents, among others carbou bisulphide, acetone, amylene, and 
benrene. The results are similar to those obtained in the author’s 
study of ethereal solutions (Abstr., 1888, 1145). The general law 
(/ — /')/ X (w — m’) w = k, holds good for all solutions, the values 
of / and being the vapour pressures of the pure solvent and the 
solution, and n and ft' being the number of molecules of the soh enf 
and of the dissolved substance present. The normal value for the* 
constant k is 1’04, but some solutions are found to give only half this 
value, and in others the number is veiy much liighei*. The first 
series of exceptions may be ex])lained by assuming that the molecules 
of the dissolved substauce are double the ordinary chemical molecule, 
in which ease »' becomes and thereioro in dilute solution the 
value of k is halved. The second series of exceptions are those which 
occur in aqueous and acetic acid solutions. The exceptions in aqueous 
solution are explained by the theory of electrolytic dissociation, 
whereas those with acetic acid may be referred to the well-known 
anomalous chaiacter of acetic acid vapour at low temperatures. These 
results are in accordance with those found exoerimentally by other 
observers, and with the theoretical deductions of Van’t Hoffi 

The redaction of the vapour pressure maybe used to determine the 
molecular weight of the dissoUed substance. In this case it is best 
to inaploy the bo'Iing point method above described, wliich, as the 
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author bliows, gives accarato results. The cryoscopic method i*?, 
however, recommended in preference to the above, as being simpler 
and more accurate. H. C. 

Determinatioix of Solubility Coefficients. By J. W. Do\£.b 
(Zeit, jphysikal. Ghem.^ 6 , 481— 489).— If a known amount of an 
indifferent gas is passed through solutions of definite concentration 
at a fixed temperature, then the tension of the dissolved substance 
may be calculated from the amount of it which is carried away, 
assuming that the concentration remains the same during the experi- 
ment. Assume that V litres of air at the barometiic pressure B and 
temperature t are passed through a solution with tension x and tem- 
perature T, and that g grams of the dissolved substance are removed 
Then, if 7 is the weight of a litre of the dissolved gas at 0® and 
760 mm., 

_ 1 r Va + aTlB 

^ r+lS ^ 7W ^ (1 + - Wt_,) ’ 

where is the difference between the pressure of the water 

vapour at T® and at i"*. From this 

* =(B - W,_,)/ [1 + + a<) J. 

The experiments pi’actically mar he carried out in the apparatus 
described by Will and Bredig (Abstr., 1889, 820). Preliminary 
experiments with ammonia and some of the amines led to the 
following lesults for the values of x in noimal solutions, calculated 
from experiments with solutions of different concentrations on tlu‘ 
assumption that the tension is proportional to the conceutrat 011 : 
ammonia, 63'7; methylamine, 40 6 ; dimefchylamine, 90*3; ethvl- 
amine, 64 5; diethylamine, 233; propylamine, 89. The results 
are expressed in millimetres of mercury. The temperature of 
the air was 15®, that of the solution 60®. Fiom these numbers, 
Ostwald’s solubility coefficient, the number expressing the ratio 
between the concentration of the gas within and without the solutions, 
may be calculated, as also Bunsen’s absorption coefiicient. The first 
is equal to V/v, the second to V/i?(l 4- oct), V being the volume of 
the gas which is dissolved in the volume t of the solution. For the 
above substances we have — 

NH3. NHsMe. NHMea. NEgEt. NHEtj. NH^Pr. 

Solubility coeflScient. . 386 51 i 30 321 89 233 

Absorption coefficient. 316 419 188 263 73 191 

The solubility coefficient is independent of the concentration of the 
solution, as required by the law of Henry, and the correctness of the 
experimental method is in so far confirmed. Former experiments of 
Sims gave 381 as the solubility coefficient of ammonia at 60®, a 
number with which the author’s is sufficiently iu agreement. 

The author proposes to employ the above method for farther 
investigations on solubility coefficients. H. 0. 
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Augmented Solubility. By 31. Le Blanc and A. A. Notes 
(Zeit. pkifsikaL 885 — 402). — From the law of mass-action, 

taken, in coninnction with the theoiy of electrolytic dissociation, it 
has been deduced by Nemst tliat the solubility of an electrolyte in 
water should be diminished by the addition to its bolntion of another 
cleetrohte containina^ one ion in common with the first. This con- 
<*lnsion has been ex pm mentally verified by Noyes (this vol , p. 142) 
ill a considerable number of instances; but there are several well- 
known ca«ie-» of augmented solubility that appear to contradict the 
theory. The present paper contains an account of the cryoscopic 
and electrolytic behaviour of some of these apparently exceptional 
bolntionc. 

The solubility of lend nitrate in a solution of potassium nitrate is 
irreater thin its solubility in pure water, and vice versd. This anomaly 
was attributed by the authors to the formation of compound mole- 
cules, and therefore a number of freezing point determinations of 
varions solutions containing the aaltb in different proportions wei^ 
made, in order to thiow some light on the number of molecules of 
dissolved substance present. It Tras found that the addition of lead 
nitrate to solutions of potassium nitrate depressed the freezing point 
by less than the normal amount, as judged by the behaviour of corre- 
hpouding solutions of sodium nitrate, which are normal in respect of 
their solubility in water and in solutions of lead nitrate. This result 
points to the formation in solution of compound molecules of lead 
nitrate with potassium nitrate. The latter salt by itself would seem 
inclined to form double molecules, for its molecular depression is 
much less than that of sodium nitrate. Strontium nitrate with the 
alkaline citrates gives results similar to those given bv lead nitrate, 
as far as freezing points are concerned, so that it might be expected 
that it would be more soluble in potassium nitrate solution than iu 
water alone. This the authors found to be the case. 

Other instances of augmented solubility investigated w ere : mercuric 
chloride in solutions of h\dn^en, sodium and potassium chlorides; 
silver cyanide in solution of potassium cyanide ; and iodine in potas- 
sium iodide solution. In all thej*e cases the results obtained clearly 
indicated the existence of compound molecules in solution; and some 
idea of the nature of the actual molecules present was obtained. A 
compound, K 0 l,B[gCl 4 ,H,O, was isolated in the course of the 
investigation. J, 

Cryohydrates of IVCLxtures of Salts. By D. Mazzotto (Ohem. 
Gefdr., ISi^O, ii, 779 ; from Bend, Beale IsK Lombardo [2], 23, 666^ 
633). — ^The author’s investigations include the determination of the 
freezing points of saturated solutions of the chlorides, nitrates, and 
sulphates of pota^inm, sodium, and ammoninm, and of the ’tem- 
peratures at which the so-called cryohydrates separate. The 
temperatures were determined by means of mercurial, alcoholic 
and air thermom-tors, the last of which was one specially con- 
structed by the author. The lomest temperature employed (-^31*4® > 
was obtained by a mixture of sodium chloride and aa^onium 
nitrate, or sodium nitrate and ammoninm chlonde. The tempei^a*- 



GENERAL AND PHY15I0AL CHEMISTRY. 


889 


ture at which a ci^ohydrate of two salts was precipitated, was 
always lower than the freezing point of the saturated solution of 
either separately, and was approximately equal to the sum of the 
depression of the freezing points of the individual salts. In mixtures 
of two salts which contain drSerent acids and bases, only those az*e 
capable of forming a saturated solution which contain that salt, 
which, of the fonr formed from the combination of both acids and 
bases under the existing conditions of the experiment, is the least 
boluhle. The otliei’S are unstable, that is, they exchange their 
radicles during cooling. The author’s experiments support N'ernst’s 
statements (Abstr., 1^90, 8) on the mutual influences of the solubility 
of salts. tT. W. L. 

New Application of the Cryoscopic Method to the determi- 
nation of Molecular Weights. By W. Nernst {Zeit. phtjsikal. 
Chem.y 6, 578 — 577). — In a former paper (Abstr., 1890, 1368), the 
author showed how, when the solubility of a liquid in any solvent was 
decreased by the^pivhence of some third substance soluble in the liquid 
but not in the solvent, the freezing point of the original solution was 
liaised, and that this raising of the freezing point conld be used in 
molecular weight determinations. As then pointed out, solutions of 
ether in water are suitable for such determinations, and in the present 
paper a number of new det ex mi nations with such solutions are re- 
corded which demonstrate the great accuracy of the method. It is, of 
couT'se, necessary that the substance taken should be quite insoluble 
in the water, otherwise greater values than the theoretical will be 
obtaiued. H. C. 

Determination of Molecular Weights by the Ebullition 
Method. By E. Beckmann (ZeiL phydkal. Ghtni. 6, 437 — 478).— 
The apparatus employed has ali'eady been described by the author 
(Abstr., 1889, 938). The present paper contains his experimental 
lesults presented in numerous tables and curves. Benzene, chloro- 
form, and carbon bisulphide as solvents give normal number's for the 
hydrocarbons, carbonyl compounds, and ethereal salts ; but for acids 
they yield results which point to a dissociation of double molecules. 
In acetic acid or alcohol, the acids have the normal molecular weight. 
Ethyl acetate, ethyl ether, and acetone give normal numbers, in- 
creasing somewhat with the strength of the solution, as is usually 
the case. The values for cat^mium iodide in aqueous solution 
scarcely vary at all with the concontracion ; those for mercuric chlor- 
ide, on the other hand, increase i*apidly wi^ it. 

Tables of the molecular elevation of the solvents at diflerent 
temperatures are given, and also a table of the elevation caused 
by solution of one gi*am-raolecule in 100 c.c. of solvent. The 
author especially recommends the use of ether as solvent. 

J. W. 

Osmotic Pressure from the Standpoint of the Kinetic 
Theory of Gases. By L. Bowzmann (Zeit ^hydkal. Ohem.^ 6f 
474 — 4b0). — The author considers a cylinder closed at each end by 
a piston, and divided in the middle by a semi perm cable septum. 
In one compartment is contained a dilute solution, the' solvent of 

VOL. LX. 2 d 
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'wbicH alone can pass throagh the septam; the other compaitment 
contains the pni-e solvent. The pressures on the pistons are adjusted 
so as to produce equilibrium. This system is treated, witb respect 
to the forces in play between the di&rent parts, after the manner 
adopted in the kinetic theory of gases. It is found in this way that 
the resultant of all the forces in the two compartments producing 
pi'essure on the septum, that is, the osmotic pressure, is equal to the 
gaseous pressure wiiich the dissolved substance would exercise were it 
distributed as a gas throughout the volume occupieil by the solution, 
provided that the mean kinetic energy of a dissolved molecule is 
assumed to be equal to that of a gas molecule at the same temperature. 

The author also discusses the phenomenon of diftusiou in liquids 
from the same point of view. J, W. 

The Molecular Theory and Electrolytic Dissociation. By 
G. CiAMiciAX {Zeit. ph^hikal. Gh^m., 6, 403 — 40(>;. — The author, 
reasoning from the geneially accepted ideas of the nature of mole- 
cnles in the various states of aggregation, seeks to show that ^ye 
might expect dissociation of salts (together with powei'ful acids an<l 
bases) into their ions in aqueous or alcoholic solution, and in the 
liquid state. J. W. 

The Association Hypothesis in its Eelation to the Theories 
of Clansiiis and Van’t Hoff. By J. Traube (Bar., 23, 3582 — 
3589). — ^The dissociation theory of Arrhenius has been criticised 
by the author in a former paper (this voL, p. 255). For this 
theory be now proposes to substitute another, the association hypo- 
thesis, which is based, not on the decomposition of simple mole- 
cules, but rather of molecular aggregates (compare Armsttong, Trans., 
1888,^ 116). To bring such a hypothesis into accordance with 
Clansins’'s theory of electrolytic conduction, he considers it sufficient 

I I assume that double and more complex molecules take no part in 

conveying the current. He illustrates his theory by the discussion of 
the behaviour of a double molecule (KCl)^, and adduces the existing 
evidence in favour of the assumption of complex molecules in pui*e 
liqni^ and in solution. The validity of Avogadro’s law for dilute 
solutions he would still consider an open ques*tion. J, W, 

Concordance in Atomic Weight Determinations. By F. W, 
Clarke (^Amer. Cliem. J,, 13, 34 — 37) — Paitridge, in his recent de- 
termination of the atomic weight of cadmium (this vol., p 399), does 
not state the values he assumed for the atomic weights of cirbon and 
sulphur in his calculations. Working back from his figares, the 
author finds the numbers taken were 12 and 32 respectively which 
numbers gave as a mean, Cd = 111*8015, witb the extreme range 
frt»m lowest to highest result of only 0*075. If, however, the weights 
adopted by StHS, C = 12*005 and H = 32*074, be taken, the different 
values for cadmium, calculated from Partridge’s three sorips of 
experiments, \ary by nearly one-fourth of a unit, the small variations 

III the low atomic weights being multiplied in the higher figure On 
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the other hand, if O = 16 be taken as the standard of comparison, 
and the symbols of the elements carbon and salphnr are nsed algeb- 
raically to represent their atomic weights, the numbers obtained in 
the three series of experiments may be respectively transformed into 
the three linear equations : — 

(i.) 36*036 Cd = 127*928 0 + 2493*696, 

(ii.) 30*801 Cd = - 30*8ol S + 44*^8*736, 

(iii.) 28*027 Cd = 143*946 C - 103 S + 4606*272, 

which may be solved without previously assuming the value of 
either, and give the numbers Cd = 111*7850, C = 11*9958, and 
S = 32*0002, which are independent of all errors, except those of the 
investigator’s work, which are divided into three portions instead of 
being accumulated on that of cadminm (compare Strecker, Ammleiu 
59, 280). The author suggests the desimbility of attempting new 
<leterminationH of atomic weights which would lie between and con- 
nect the existing data. For example, in the case of cadmium, the 
numbers obtriiiied by Dumas and by Huntington, on the one hand, 
and Pai-tridge, on the other, diffei by half a unit; the ratios 
OdO : OdSO*. Cd : 0, Cd : S, Cd : Ag, Cd : Cl, and Cd : Br all seem to 
be capable of direct measurement, and would, if determined, check each 
other and the older values. A system of such interlacing ratios cau 
be collectively discussed by the method of least squares, so as to 
distribute errors of observation, the constant error of any one series 
of data being equivalent to an accidental eiTor in its relations to the 
other seides. In a large system of ratios, the constant errors will tend to 
neutralise each other to a considerable degree, and would partially 
eliminate errors which are magnified and accumulated by the current 
methods of computation. G. T. M. 

Sulphonatioii of Qniaoline and Phenol. By H. Fclda {ZhU. 
pJiffsikrtl, Chem,^ 6, 49u — 523) — The object of the experiments de- 
tailed iu this paper was that of stnd\ing other cases of non-reyei'sible 
reactions similar to that investigated by Gier>bach and Kessler in the 
nitration of benzene (Abstr., 1889, 10). The snlphonation of quin- 
oline was efPected with fuming acid of varying concentrations, an acid 
containing no anhydride having no action on quinoline below 100°. 
In the case of phenol, a dilute acid was used, the action of the concen- 
trated acid being too rapid. Both changes were studied as time reac- 
tions. The results obtained were very similar to those in the case of 
the nitration of benzene above mentioned. Quinoline and phenol 
exercise a retarding influence on the i*eactiou letweeu these sub- 
stances and hulphuric acid similar in effect to that of the benzene in 
its reaction with nitric acid. Hence rhe simple laws of mass action 
do not apply to these cases, the reaction being complicated by other 
factors, these being probably the amount of snlphonic aend and ( f 
water formed. The course of the reaction in the case of the fuming 
acid is a perfectly similar one to that with the dilute acid. With the 
fuming acid, the anhydride alone is the active agent, the sulphuric 
acid serving only as a diluent, that is to say, it has the same function 
that water has in the case of the dilate acid. H. C. 
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Hydrogen. By J. A. Wasklyn and TV. J. CoovilR (Phil. [51, 
30, 431 — 433) .—The passivity of hydrogen gas is illusti*ated by its 
lemaming un^tered in presence of solutions of the following sub- 
siances at the ordiiiaiy tf*mperainre: — Feme chloride, platinic clilor- 
iile, potassium ferricyanide, nitric acid fsp. gr. 1*42) nith or without 
strong sulphniic acid, aqua regia, and chromic acid. Potassium per- 
manganate solution, on the other hand, whether it be alkaline, acid, 
or neuiml, is attacked by hydrogen at the ordinary temperature. 

J. W. 

Purification of Iodine from Chlorine. By F. Musset (Zeit 
luiah Ohem,^ 30, 45). — The iodine is fused beneath a solution of 
f potassium iodide sufficiently concentrated not to boil at the tempera- 
ttire employed. After crushing, draining, and washing, it is free 
from chlorine. The same solution may bo used repeated! v. 

‘m. j. S. 

Utilisation of Atmospheric Oxygen. By G. Kassnek (BhigJ. 
fwJgt. */., 278, 463—478). — The jnresent paper is a continuation of a 
pewious communication (ibid.^ 274, 136) in which the author 
described a new process for the utilisation of atmospheidc oxygen and 
Ibe compounds on which the pi'ocess is based. 

With regard to the prepaiation of the calcium plumbate, fuither 
investigations have shown that, instead of heating two equivalents of 
K*alcinm carbonate and one of lead oxide, it is preferable to use a 
slight excess of the former, say about 5 per cent. In this way, a 
spongy product is obtained which admits of the conversion of nearly 
the whole of the lead oxide into plumbate. It is more advantage- 
ous to employ limestone instead of whiting, and it has also been 
found unnecessary to use mechanical contrivances for keeping the 
mixtui-e in the form of a powder during the heating opemtion. Tliis 
may be effected in an ordinary or reverberatory farnace supplied with 
a good cuiTent of atmospheric oxygen. For rhe production of oxygen 
on a large scale, the author now recommends heating the caloiniu 
]>lambate in an ordinary farnace in the presence of carbonic anhydr- 
ide, ivhen oxygen is freely given off according to the following- 
equation CttaPlA + 2 CO 2 = 2CaC0a + PbO + 0. It w'ill thus 
be seen that by this pro'*ess unlimited quantities of oxygen may be 
obtained from one and the same matei'ia). 

The author consitlers his process superior to the methods of Brin 
nnd Boussingault for the following reasons The formation of 
calcium jjlumbate is effected in the course of a few minutes, its 
decomposition by means of carbonic anhydride is complete, whilst the 
working expenses, cost of plant, and" the value of material are 
extremely small. [) 
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Selenitun. By O. Hixsbeeu {Annalen^ 260, 40 — 52). — As 
Beleiiions anhydride combines readily with aroniatic orthodiamines 
with elimination of 2 mols. of water, experiments have been made in 
order to ascertain whether it behares like an orthodiketone in other 
reactions ; it has been found, however, that it has no other properties 
in common with ketones. 

Seleuions anhydride dissolves freely in hot acetic acid containing 
water, and, on cooling the solntion, selenions acid is deposited in 
crystals having the composition H.SeOa^ It is only sparingly soluble 
in boiling acetic anhydride, from which it crystallises unchanged, 
but when heated with acetic anhydride at 180 — ^200°, it is reduced to 
selenium, the anhydiide being oxidised to carbonic anhydride and 
other compoun«ls. When a solution of selenhius anhydride in 96 per 
cent, alcohol is evaporated over sulphuric acid, there remains a syrup 
which slowly loses water and alcohol, leaving a residue of selenions 
anhydride. !•*, however, an absolute alcoholic solution of selenions 
anhydride is ev^aporated over calcium cliloride, large, transpai*ent, 
quadratic plates, having the compositiou iSe02,C2H60, are deposited ; 
these crystals lose their alcohol over sulphuric acid. 

When selenions anhydride is treated with phenylhydrazine or with 
phenylhydrazinesalphonic acid under various conditions, it is reduced 
to selenium ; hydroxy lamine has the same action. Selenium tetm- 
chloride reacts energetically with phenylhydrazine in benzene solu- 
tion, the products being «'eleniam, phenylhydrazine hydrochloride, 
and a thick, liquid oxidation pi’odnct oF the hydrazine. 

A crystalline compound, which is prubably impure selenions 
cyanide^ Se 2 ( 0 f^) 2 , is formed when powdered selenions anhydride 
(1 mol.) is heated at lOO’ with anhydrous hydrogen cyanide (about 
6 mols.) and acetic anhydride (2 to 3 mols.) in healed tubes until 
solution is complete. On evapomting the solution oxer potassium 
hydroxide, the product is deposited m yellowish crystals which, under 
the microscope, are seen to consist of brownish plates mixed with a 
few needle-shaped ciystals ; the two kinds of crystals could not be 
separated. It is readily dec<nuposed by warm alcohol, water, dilute 
acids, and alkalis, yielding selenium, seienixus acid, and hydrocyanic 
acid or a cyanide; it has an intensely disagreeable smell, and its 
vapours are very poisonous. 

Amline selenite, H3Se03,06Hj'2IHg, is precipitated in crystals when 
ail absolute alcoholic solution of seletiious anhydride (1 mol.) is 
mixed with an ethereal solution of aniline (2 mols.) and then a little 
water added ; it ciyptallises f rom water, in which it is readily soluble, 
in colourle^s needles, and melts at 95“. Jt is completely decomposed 
by water at 109 — 110", yielding an amorphous, dark-blue substance 
which contains selenium, carbon, hydrogen, and nitrogen, and is in- 
soluble in all solvents except concentrated sulphuric acrid, from which 
it is reprecipitated on the addition of water. 

Selenions anhydride seems not to combine with carbamide, but it 
reacts readily with phenyl mercaptide, yielding phenyl bisulphide and 
a selenium compound, the nature of which could not be deter- 
mined. 

The author is of the opinion that, in order to account for the 
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stability of piaselonoJ© derivatives, it mast be aS'samed tbat tbe 
piaselenole naeleas has the constitation 


'ie. 

F, S. K. 

The Discovery of Nitrogen Hydride^ Azoimide. By D. Men- 
itf !*t£FrF (Ber., 23, 34*64 — 3472).— The preparation of nitrogen hydride, 
u/f>imide (Curtins, this vol-, p 56), and the preparation of nickel carbon 
monoxide (Mond, Langer, and Quincke, Trans., 1890, 740) must be 
ranked amongst the most important chemical discoveries of last year. 
Although the author never published any statcm‘»nt with reference to 
the compound recently described by Curtins, the possibility of its 
existence was nevertheless foreseen by him, in consequence of c*ei*tain 
'v iews he held regarding nitriles, these views having been advanced 
in a paper communicated to the first congress of Russian naturalists 
in 1867, and also in his Principles of Ghemistry (1868 — 1870). 

The publication of these views at the present time may, perhaps, 
help to explain the structui*e of nitiogen hydride, and to indicate its 
]x>sition among the other known compounds of nitrosren, possibly 
also to point out reactions and new methods by which this interest- 
ing acid may be prepared, and in this way throw some light on the 
nature of the metallic compounds of nitrogen. 

When an element R combines with univalent elements X, to form a 
compound of the formula RX», the coiTespondmg salt -forming 
hydrate hss the composition R07(0B[)«„«, in which, however, 
the total number of oxyaen atoms is never more than four; this 
statement is based on conclusions drawn from a study of the period k* 
system, iu accordance w'ith which the relationship between the com- 
position of the hydride and that of the higher Falt-forming oxides on 
tbe one hand, and between the composition of the hydrates and that of 
the hydrogen compounds on the other, in the case of any element, 
may be expressed as follows: — (1) The sum of the valencies of tho 
hydrogen and oxygen atoms (in the highest salt-foraiing oxides) 
which can combine with any element is equal to eight; (2) the 
number of oxygen atoms in th#» highest salt-foiming hydrates is four; 
and as a consequence of tbe first two conclusions (3), the greatest 
quantity of hydrogen in the salt-forming hydroxides is not greater 
than that in the hydride of the element, ^hen the hydride is a 
gaseous compound of the formula RH». 

It is evident, therefore, firstly, that an element R, which, like 
nitrogen, for example, forms compounds of the composition RHs and 
R*05, or in geoeral RX3 and R X5, cannot form a salt-forming hydrate 
of the formula R(OH)5, although the compound is capable 

of existence. Secondly, that even the hierhest hydrate RH^Oimay 
lose a part of its water, forming incomplete hydrates such as HaPO* = 
PO(OH]h» HiPjO? = [P0(0 H)j] 30, and P03(0H). Thirdly, that 
the forms of the normal ammonium salts of any element must 
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coiTespond witli the hydrates of the element, and, consequently, may 
coiftain oxygen atoms other than those which unite the am- 
nioninra radicles to the element R; the compounds !N’0j(0hrH4), 
SO,(OH)fONH 0 , C0(0H)(0]SrH4), OOCONHO*, COHCONH*), Ac., 
may be quoted as examples of substances of this natiiie. 

When such ammonium salts as these lose the elements of water, 
amides are formed in the fii*st place by the elimination of water fi*om 
the ONJEI4 group; whf n the amides themselves lose the elements of 
water, a process which can only take place in the case of those 
derived from ammonium salts of the type given above, which contain 
excess of oxygen, nitriles are formed ; ammonium hydrogen sulphate, 
tor example, would first yield the amide 803(011) and then the 
nib'ile Sq^HN. 

Row, since nitrogen and phosphorus form the compounds RHi and 
PHi respectively, their highest possible hydrates are the follow- 
ing:— 

Meta-: ]Sr305,H30 and P.05,H30 = 2 P 0 ( 0 H), - 2 HoO. 

Pyro-: X305,2H30 „ P30„2H20 == 2 P 0 ( 0 Hj* - H.O. 

Ortho-: N305,3H20 and P^OojSH^O = 2 P 0 ( 0 H).i. 

The complete hydrates, on the other hand, as, for example, 
N,05,5H20 = 2 N( 6 fl)a, are unstable compounds, which are usually 
regarded simply as solutions ; the oitho- and p3 ro-hydrates of nitric 
acid must also be regarded as unstable compounds, whereas the cor- 
responding derivatives of phosphorus have long been looked on as 
(lisiinct and definite hydrates, on a<K)oant of the existence of the cor- 
responding salts. As, on the other hand, in its basic mercury and 
lead salts, nitric acid shows a tendency to form ortho-salts, the lact 
that nitrogen compounds analogous to disodium hydrogen phosphate, 
P0(0H)(0R’a)2, cannot be easily produced, is simply one of the 
peculiarities which distinguish nitrogen from phosphorus, and which 
show the relative stability of phosphoric anhydride and ammonia 
compared with nitric anhydride and hydrogen phosphide, PH3. It 
may, therefoi'e be considered as probable that, in addition to the 
lueta-, or ordinary, ammonium nitrate, NO/ONH4, the pyro- and 
oibho-compounds, or the di- and tri-ammonium nitrate, 

R0(0H)(0NH4)4 and 

and the con*esponding amido- or anhydro-derivatives N02(0R’H4)NH2 
and RrO.(ONH4)2RH3 are capable of existence. Both tlicse anhydro- 
compoauds ha^ve, in fact, been prepared by Divers (this Journal, 1873 , 
598 ), who considered them as solutions in which the tendency of 
ammonium nitiate to liquefy anhydrous ammonia is exhibited ; but, 
in the following year, Raoult proved that the liquid pi*odnced in this 
way has a definite composition, N02(0RH4)2NH3, and that between 
— iO° and H- 28 ®, it is decomposed into a definite solid compound of 
the composition R’02(0jSrja^)Nfi^ which, in its turn, is readily dis- 
sociated on warming with libei'ation of ammonia> 

These compounds then, the existence of which w'as rendered prob- 
able from the couclnsions arrivtd at above, corTe^poud with the 
incomplete hydrates of (orth^i-, meta-, and pyro-) nitric acdd, 
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and must, therefore, to a certain extent, hare an amide-like 
nature, in which case it is to be expected that they would be 
converted into nitriles by farther loss of the elements of wat<*r. 
Assuming thit the elimination of w-ater takes place as completely as 
possible, then, just as ammoninni nitrate is convered into the nitrile, 
nitrouh oxide, the compound NBUXO3NH3 would yield the nitrile* 
NaH, and the compound 2TJB[iN03,2NHj the nitrile ; the second 
of these nitriles is Curtins’ niti*ogen hydiude, the thiixl is its am- 
monium salt Na'NH*. 

As regards the properties of nitrogen hvdiide, which, at the fii^t 
considei-ation, seem to be very unexpected, it can be shown that they 
i Ti capable of easy explanation. The simplest, and at the sam(* 
lime the most plausible, view of the conversion of ammonium salts 
into amides and nitriles consecntively is, that, in the first place, the 
elements of water are eliminateil solely at the expense of the ONH4 
group ; it is in this way that all acid-amides are produced. When, 
however, the oxygen of the ONH4 and OH groups has been taken 
away, any further loss of water can only take place by the combina- 
tion of the hydrogen of the amido group with the oxygen of the acid 
1 adicle, as is the case, for example, in the foimation of HOH fi*oni 
li-OO-NH*. 

If these arguments are borne in mind in considering the formation 
of hydrogen nitride, it is clear that it may be regarded as derived 
fi*om the di-ammoninm salt of orthonit .'ic acid, 

N0(0H)(0HH4)(0XH4), 

bv the elimination of 4 mols. of water. The resulting compound 
NHHN contains two nitrogen atoms originally belonging to am- 
monium groups, and only one which belongs to the nitric acid 
molecule ; whilst the hydrogen atom also belongs to the elements of 
nitric aci^ and must, in consequence, possess the same character ns 
i 1 acids, not as in ammonia ; considering also the energetic acid 
nature of nitric and nitrons arid, compai*ed with carbonic acid, f«)r 
example, and the position of nitrogen in the periodic system, which 
assigns to it more marked acid-ioiming properties than carbon, it 
follows that the nitrile, hydrogen nitride, must have a distinctly 
acid character. This conclusion is based on the fart that hydi*ogcu 
cyanide, the nitrile of formic arid, has a distinctly acid character, 
notwithstanding that the hydrogen atom of the nitrile, when forming 
a componei t ot* tlie molecule of formic acid, is not replaceable by 
metals, and that it is subject to the influence of carbon, a feebler acid- 
forming element than nitrogen. The hydrogen atom in hydrogen 
cyanide must owe its acid character to the influence of the nitrogen 
and the carbon atom, and since the hydrogen atom in nitrogeti 
hydride is in combination with nitrogen only, which is so decidedly 
an amd-forming element, it must have the pi*operties of an acid. 

Now, if nitrogen hydride is in reality a nitrile, it should, like the 
cyanogen compounds, have many peculiar properties ; as, np to the 
present time, it has been but little investigated, it may be of interest 
to predict a few of the properties which, on farther examination, 
nitrogm hydride may be found to show. It is probable, for examples 
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ihat the ammoniam salt F 3 *NH 4 , wbieh seems to be an asymmetrical 
compound, and, to a certain extent, analogous to ammonium cyanate, 
will undergo intramolecular change under suitable conditions, 
perhaps on warming its solution, and be converted into the sym- 
metrical amide N(N'Ha)!N(NH 2 ), the amido-nitrile of triammonium 
orthonitrale. Again, it is probable that if nitrogen hydride should 
form a double salt with iron and potassium, this compound will give 
rise to a series of characteristic, coloured salts, which would be 
analogous to the salts of hydroferrocyanic acid, and also to a series 
of compounds of the composition FewNa,#, corresponding with 
Prussian blue, which, if capable of existence in the dry state, wonld, 
doubtless, be highly explosive. As regards the capability of forming 
polymerides, it may be assumed that the behaviour of hydrogen 
nitride and its derivatives is already indicated by the behaviour of the 
analogous phosphorus compounds, such as chloropbosphamidc, P 3 N 4 CI 0 , 
and pbospham ; the latter is pmbably a polymeride of the composi- 
tion (PHN>)a, and not the next analogue of nitrogen h;^diide, and it 
was, in fact, a consideration of this view of its nature wldch led the 
author to foresee the existence of nitrogen hydride. F. S. K. 

Preparation of Hydrogen Phosphide. By R. Lupkb (Chem. 
Cetitr,^ 181 ^ 0 , ii, 642 — 643 ; fi*om ZeiL j, phynihal. lutd ch&n. Unterrickt^^ 
3 , 280 — 289 ). — Tin and zinc phosphides are pi'epared by adding the 
equivalent quantity of amorphous phosphorus to the respective metals 
in the molten sta’e covered with ammonium carbonate (H). li*on 
phosphide, FeP, by heating finely divided iron and amorphous phos- 
jihoms togethei* ; copper phosphide, by heating copper filings with 
amorphous phosphorus ; magnesium phosphide, by adding the equiva- 
lent quantity of amorphous phosphorus to melted magnesium ; sodium 
phosphidt', by carefully adding yellow phosphorus to fused sodium 
under petroleum. The phosphides of tin, zinc, ii’on, and copper are not 
decomposed by water; whilst those of sodium and magnesium, like 
that ot calcium, are decomposed by water. From magnesium phos- 
phide, whether decomposed by water or by dilute hydrochloric acid, 
non-spontaneously infiammable hydrogen phosphide is obtained. 
From sodium phosphide, spontaneously inflammable hydrogen phos- 
phide is obtained, which, in a great measure, readily changes to solid 
phosphide. The phosphides ot tin and zinc ai'e decomposed by cold 
dilute iiydrochluric or sulphuiic acid, but those of ii’ou and cupper 
are but slightly attacked even on boiling. 

For the preparation of hydrogen phosphide from the phosphides of 
tin, zinc, or magnesium, an Krlenmeyer Dusk of 200- 3UU c.c. capacity 
is fitted with a stopper caiuying thiee tubes ; the one conaucts carb- 
4>iiic anhydride gas to the bottom of the flask to displace the air, 
the second admits the dilute aidd from a tap-funnel, the third is 
the delivery tube. To the latter is attached a tube, filled with glass 
wool, from which the gas passes out into nitric acid in a dish. In the 
case of tin phosphide, tbe flask is warmed gently on the water-bath 
at the commencement, after wiiich the reaction proceeds regularly tor 
thirty minutes to one hour, when, as the reaction becomes slower, the 
flask may be again warmed. In the ease of zinc or magnesium phos- 
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phides, no ezibernal heating is requisite. The method is preferable to 
the preparation with potassium hydroxide and phosphorus or to that 
with calcium phosphide, and demonstrates the formation of the phos- 
phide of hydrogen in analogous manner to the other compounds of 
liydmgen with the non-metals, ammonia excepted. The prepaiation 
of zinc phosphide is also especially recommended as being simple. 
The synthesis of hydrogen phosphide may be shown by putting 
sodium phosphite or hypophosphite into a hydrogen generator, when 
the pliosphide is readily detected in the gas evolved. J. W. L. 

Combination of Ammonia with Phosp'^onis Chlorides and 
Bromides. By A. BssbON {Cmnpt. rend.^ Ill, 972 — 974). — Phos- 
phorus trichloride combines with dry ammonia with development of 
lieat and formation of a white solid to which Peisoz gave the fonnula 
PCl3,4NHi, and Bose the formula PClj,5NH3. The author’s analyses 
confirm Bose's foimnla. 

Ammonia acts very energetically on phosphorus pen ta chloride 
with formation of a coiisidei*able quantity of ammonium chloride, 
resulting most probably from the pai-tial dissociation oF the penta- 
ehioride in consequence of the gi^eat development of heat. If, how- 
ever, the pentachloride is dissolved in carbon tetrachloride and dry 
ammonia is slowly passed into the solution, care being taken to avoid 
elevation of temperature, a white substance separates, which is some- 
what stable in air and even when heated at 200**; it has the 
composition PClvSNEj. Phosphorus peutabromide, under the same 
conditions, yields a compound w^hich is precisely similai* in appear- 
ance, but has the composition PBr3.9XHs. 

The action of phosphorus tricMoride uu phosphine at the ordi- 
nary temperature produces the solid hydride P 2 H, and not phos- 
phorus as Rose stated. This reaction, in fact, afEords a convenient 
iMGess for the preparatiou of this hydride in a pure state. The 
reaction does not take place at —20®, hut the trichloride absorbs a 
considerable quantity of phosphine, and when the liquid returns to 
the ordinary temperature, the solid hydride is formed. Phosphorus 
tribromide behaves in a similar manner, but the reaction proceeds 
even at — 20®. C. H. B. 

Preparation of Pure Phosphoric Acid. By M. lsricor.AS {Compf. 
renJ», 111, 974 — 975)--t-Powdered cahium phosphate is added 
gradually to a slight excess of commercial hydrofluoric acid diluted 
with an equal volume of water, and contained in a leaden or platinum 
vessel. There is considerable development of heat, an 1 the liquid 
must be thoroughly agitated. When the action moderates, the 
liqnid is gently heated, water being added to make up for loss by 
evaporation. When the liquid ^comes viscous, the excess df 
hydrogen fluoride begins to escape, and the mixture is then heated 
until the expulsion of the acid is complete. The syrupy liquid thus 
obtained oontaios from 60 to 70 per cent, of phosphoric anhydride in 
the ftmn of orthophosphorie acid. With pure materials, the phos- 
phoric acid obtained is very pure ; if bones and ordinary acid have 
been, used, the product masc bo heated to carbonise the organic 
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matter, dissolved in water, filtered, and again evaporated. Pyroplios- 
])horic and metaphosphoi'ic acids can be obtained by evaporating at 
higher temperatures. 

If hydrofluoric acid is added drop by drop to a large excess of 
powdered calcium phosphate, and the pixidact is extracted with warm 
water, the solution, on evaporation, leaves a residue containing the 
various salts described by Erlenmeyer. C. H. B. 

RedetermmatiorL of the Atomic Weight of Cadmium, By 
E. At Pariridoe {Amer. J, Scu [3], 40, 377 — ^384). — ^I'he purifica- 
tion of the cadmium was effected by distillation in a vacuum in tube 
letorts of glass, about 300 mm. iu length and 20 — 25 mm. in diameter. 
About 100 grams of cadmium was distilled until 60 grams had passed 
over, and the distillate was again distilled nntil al^ut one-half had 
passed over. The residue in the first distillation when examined 
iipectrosGopically was found to contain lead, iron, thallium, a little 
copper, and traces of ssinc ; the residue from the second distillatioii 
was found to be entirely free from these impurities. All the cadmium 
used in the investigation 'was puidfled in this manner by double 
distillation. 

Three methods were used for determining the atomic weight. 

I. Cadmium oxalate was converted into the oxide by beating. 
Care must be taken that the temperature does not become too high, 
or reduction or volatilisation of the metal takes place. 

II. Cadmium sulphate was converted into sulphide by heating in 
a current of hydrogen sulphide. The sulphate was weighed in 
stoppered glass tubes to prevent the absorption of water; the hydrogen 
sulphide was obtained from antimony sulphide, and was therefore 
free from hydrogen, and it 'was ascei^tained that cadmium sulphide is 
non-volatile when heated. 

III. Cadmium oxalate was converted into sulphide by beating in a 
current of hydrogen sulphide. This change takes place at a tempera- 
lure much below that which is required to convert the salt into 
oxide. 

The results obtained were as follows : — 

I. Mean of 10 experiments, 111*8027. Pi«obable error, 0*010. 

IL „ „ 111*7969. „ „ 0*008. 

III. „ „ 111*8060. „ „ 0*009. 

Regarding each series as of equal value, the mean .of the three 
series gives 111*8015 as the atomic weight of cadmium, with O = 16. 
tOompare Clarke, this vol., p. 390). H. 0. 

Cupranomonium Bromides, By T. W, ■Richahos (Rer., 23, 
3790 — 3791). — By the action of dry ammonia on cupric bromide, a 
blue powder is obtained, which readily loses part of its ammonia in 
the air, and has the composition CuBrs, 6 NH 3 , and not CnBra, 5 NH 3 , 
as given by Rammelsberg {Ann, Fhys, Ghem,^ 55, 246). It corre- 
sponds therefore in composition with the chlorine compound, and 
may be termed tetranrnioncuprafnmomum bromide. It is soluble in 
small quantities of water, but on dilation, cupric hydroxide separates. 
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On exposure to the air, it readily loses ammonia, forming an olive- 
green powder; this takes place even more easily on heating, th«‘ 
substance becoming quite green at 165” even in an atmosphere of 
ammonia. It then has the composition CnBr3,2NH9, and corresponds 
with the “apple-green” chlorine compound. It readily absorbs 
ammonia^ again booming bine, and may be heated to 200” without 
alteration, but at higher temperatures it decomposes, forming copper 
and ammonium bromides. &c. It dissolves in aqueous ammonium 
bromide without decomposition, and may seemingly be recrystallised 
from this liquid. Similar crystals may be obteined by cautions 
addition of ammonia to a mixture of cupric and ammonium bromides. 

H. a 0. 

Mercury Arsenates and Phosphates. By K. Haack (C/ieiK, 
Ce/i/r., 1890, ii, 736—737; from Luiu^g, Dm. Halle, 1890 ). — Mercurio 
arsenate^ Hg 3 (As 04 )., is prepared by adding a solution of mercuric 
nitrate to one of disodium arsenate. It is a lemon-yellow powder, 
very slightly soluble in water, readily soluble in hydi'cchloiic acid, 
sparingly soluble in nitric acid, insolnble in arsenic acid. 

Mercuric phosphate, Hgs(P 04 ) 3 , is prepared by adding a strongly 
acid solntion of mercuric nitrate to one of disodium phosphate. It is 
a white salt, nentnil to litmus, readily soluble in hydrochloric acid, 
but insoluble in phosphoric acid. Fiom a neutral solution of mercuric 
nitrate, the salt is precipitated with admixture of normal or basic 
merenric nitmte. 

From solntions of merenric chloride, disodium ai'scnato precipi- 
tates the mercuric arsenate mixed with oxychloride. From solution 
of mercuric chloride, disodium phosphate causes a reddish-brown 
precipitate of the composition Hg0l2 -f* 2HgO, which contains a 
little disodinm phosphate. By boiling basic merenric sulphate 
with solution of disodium arsenate, a mixture of normal merenric 
arsenate and mercuric oxide is formed, from which the latter may 
be removed by boiling acetic acid ; an analogous reaction takes 
place with disodinm phosphate. Mercuric iodide does not react 
with either of the sodium salts ; mei*caric oxide dues not react either 
with the free acids or the salts. The double mei*cnric niti*ate an<l 
sulphide does not react with the sodium salts in the cold, but on 
heating, mercuric sulphide is precipitated. 

Mercurous nitrate (in excess) forms a double salt with disodium 
arsenate, ol the formula SHgjA'^O* -h 2 (HgN 03 4- HgaO). If the 
arsenate is in excess, the normal mercuious arsenate, Hg^AsO*, an 
crange-coloured amorpbous powder, is formed. With disodinm phos- 
phate, analogous compounds are produced; the double salt contains, 
however, basic mercurous nitrate. 

For the determination of niiric acid in the presence of arsenic and 
phosphonc acids and mercury, these were precipitated with excess of 
bannm hydroxiae, the excess of the precipitant was then separated 
with carbonic anhydride, and fhe nitric acid calcnlated from the 
amount of barium remaining in the solution. J, W. L. 

By J. Heintzb (/. pr. Ohm. [2], 43, 98—105),— 
The claim of Kottig, the director of the laboratories of the Konigl. 
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Porzellan-Maunfacfcxu.' ia Meissen, as a discoverer of artificial 
ultramarine, lias been overlooked, and mention of him is omitted from 
chemical lit'^rsture ; yet Kdttig’s discovery occurred in the spring of 
1828, which was the very time when Gmelin and Gnimet were dis- 
puting as to pnority. The manufacture at Meissen is now abandoned, 
hut, as the ultramarine emanating therefrom had a higher valne, and 
was in greater demand than many other products, the author considers 
that an exact description of the process of manufacture adopted at 
these works will prove of valne. As snrcess depends on details, it is 
obvious that a short abstract of the process followed would be of 
little value. A. G. B. 

Removal of Gold from Suspension and Solution by Fun- 
goid Growths. By A. Liversidoe {CIipjh. Netcs^ 62, 277 — ^279, 
290 — 291). — In various bottles of di>tilled water bolding in suspeu- 
bion gold reduced from the chloride by phosphorus in ether, and 
w'hich had been in the daik for years, it w»is observed that tbe gold 
had only settled completely in those bottles in nbich fungoid growths 
had formed, and in such cases the metallic gold wras easily detected in 
the growths. Various experiments were instituted to investigate the 
matter, and a solution of sodium aurochloiide 'was exposed in the 
light to the action of various grow'ths, sncb as those usually met with 
in solutions of potassium acetate, cihnc acid, oxalic acid, magnesium 
sulphate, and potassium tartrate, also cheese and bamna moulds and 
bread, and other organic matter, all of which not alone removed gold 
ill suspension but also from solution. The growths do not form in 
the presence of carbon bisulphide, chloi’oform, benzene, or turpentine, 
neither did the oxalic acid mould thrive or act. D. A. L. 

Ammoniacal Derivatives of Ruthenium Nit3x>socliloxide. 
By A. JoLY ( GompL rend., HI, 969 — 972 ; compare ( 4h^tr., 1889, 
852, 678, 948). — ^When the chloride OH*RuOl2,I^O,4NH3 is mixed 
with a large quantity of acid and evaporated by heat, it becomes 
tui'bid and depoMts a i*ed powder, only slightly soluble in water. The 
jirodnct can be dissolved in boiling wafer, and separates in small, very 
dense, oi*ange-coloured ciystals of the coinpositiou Ro 018,110, 4NHs. 
The cori*e.sponding bromine aud iodine derivatives are obtained in a 
bimilar manner. With platinum chloride, a solution of the trichloride 
yields a very dense, crystalline precipitate of the platinochloride, 
RuCb,NO,4NH5,PtOl4. 

Tbe strongly acid liquid from which the trichloride has separated 
has the colon*' of potassium diohromate, and when allowed to evapo- 
rate spontaneously deposits long, red or orange-red, monoclinic prisms 
of 105® 54'. They have the compo.sition RuCls,NO,4NH3,2]I^O, are 
very soluble in cold water, and d ffer fi*om the trichloride in being 
acid to methyl-orange. The compound is, therefore, most probably 
not merely a bydi*ate of the trichloride, but is a hydiuchloride of a 
]iytiroxy-dichloride,OH'RuCla.B'0,4NB[a,HCl -f HgO. When heated, 
it loses w'ater and hydrogen chloride, and is partially converted into 
the trichloride. It the solution is evaporated, some trichloridel 
bopamtes, aud the con version becomes complete on evaporation to 



402 


abstraots of chemical papers. 


drjness. Platinum tetracbloride gives a yellow, crystalline precipitate 
of the platinocliloride, 0 H'RnCl 2 , 15 ' 0 , 4 XB[^,PtCl 4 . 

By double decomposition with silver nitrate, the salt RaC]3,N'0,4NITj 
yields the iiitmte Ru(NOj)3,NO,4NHj, more soluble than the nitrate 
bH*RQ(N03)2,N0,4NH3 pi-eviously described. The same product is 
obtained by evaporating either of the chlorides to complete dryness 
with excess of nitric acid. If the liquid is merely boiled with excess 
of the acid for some time, it becomes red, and deposits crystals of an 
acid salt OH-RufNO02,2^O,4NH3 -f HNO-,. 

The sulphates are more complex, and their number is greater in 
consequence of the formation of acid salts and of hydrates. They all 
crystallise well, but some decompose readily when redissolved in 
water. When tiie trichloride or hydroxy-dichloride is evaporated with 
a slight excesh of sulphnric acid, and the product is allowed to crys- 
tallise from the acid liquid, the acid sulphate, (RuN0,4NH3)4(S04)fc 
4- H2SO4 + Aq, is obtained in small yellow or orange-yellow needles. 
This salt decomposes 10 presence of a small quantity of cold water, 
leaving a pink residue, which dissolves with difficulty in boiling water, 
forming a solution which is neutral to methyl orange. When the 
solution cools, the salt (RaNO,4KH3)2( 80^)3 + IOH3O separates in 
slender, nacreous needles, but if the solution is boiled for a long time 
it deposits a sulphate coiresponding with the hydroxy-dichloride. The 
sulphate, 0H-RaS04,N0,4NHs -|- H3O, has previously been describeil ; 
when crystallised in presence of a slight excess of sulphuric acid, it is 
convert^ into orange-red crystals of the acid sulphate, 

0H-RuS04,N0,4NH3 4 - H2SO4 Aq, 

and this when heated is partially converted into the sulphate coi’re- 
spouding with the trichloride. 

All these new com| ounds in ammoniacal solution yield the hydroxy- 
dichloride (Cla’OH), or the corresponding sulphate or nitrate. W'hen 
heated with aqueous potash, ammonia is evolved, and the nitroso- 
hjdroxide, RniOH)3,NO, forms and dissolves in excess of alkali. 
When this solution is saturated with hydrogen chloride, the salt 
RnGl3,NO,2KCl separates. It is clear that the group NO is very 
intimately united to the ruihenium. 0 . H. B. 

Iridioammomimi Oomponnds. By W. Palmaer (Per., 23, 
:33H> — The author has previonsly shown (Abstr., 1889 , 352 ) 
that three different series of iridioammonium compounds may be 
obtained. The present paper gives a mora detailed description of 
those compounds containing 6 molecules of ammonia to 1 atom of 
indium, which correspond with the “ purpnreo- ” compounds of cobalt, 
chromium, and rhodium. As, however, the iridium derivatives are 
pale-yellow, the name pnrpureo- ” is unsuitable for them, and the 
term pentan.ine-componnds is therefore employed. 

IriUiampeutamvie iricMonde, Ir(NE^)6Cl8, is obtained by the action 
of ammonia on iridium trichloride or tetrachloride or their double 
in the form of wine-red crystals ; if it is prepared from the 
ohlorosnlpbate by the action of barium chloride, the crystals obtained 
are yellow, the red colour of the first being due to a slight admixtun^ 



INORGANIC OHKMISTRT. 


403 


of ammoTiinni iridiocliloridc. Both varieties give exactly the same 
measurements. It crystallises in the rhombic system (a : 6 : c = 
0*9873 : 1 ; 1*5527), and is isomorphons with the corresponding cobalt 
and rhodium compounds. It has a sp. gr. of 2*68 at 15*3®, dissolves in 
153*1 parts of water at 15*1®, and is not altered on heating at 275®< 
As with the other “ pnrpureo- ” salts, one atom of chlorine is more 
firmly combined than the other two, and is not removed by cold 
sulphnric acid or cold silver nitrate solution. 

Iridnmpentanime chloro^ulpltaie^ Ir(NHj)<»ClS 04 + 2 H 3 O. The 
preparation of this salt has already been described (loc, ctL), If, 
alter treating the chloride with sulphmic acid, water is added, a 
precipitate of slender, matted needles separates on cooling, which 
probably consists of the acid sulphate. These redissolve on warming, 
and the normal salt is then precipitated on the addition of alcohol. 
The latter forms small, strongly i-efractive, monosymmeti-ic crystals 
(/t : 5 : c = 1*1984 : 1 : 0*74831 ; = 84® 48^'), hais a sp. gi-. of 2*551 

at 15*2®, and dissolves in 134*5 parts of water at 15°. 

L^iumpentamme chlorohrouiide^ lr(ISrHj) 6 CIBP 2 , obtained by decom- 
posing the chlorosnlphate with the theoretical quantity of barium 
bromide, forms pale-yellow, rhombic crystals 

(u : 5 : c = 0*98765 : 1 : 1*5206), 

dissolves in 213*6 parts of water at 15®, and has a sp. gi\ of 3 007 
at 16®. The chhnodide, lr(aSrH 3 ) 4 ClIa, obtained in a similar manner, 
toims brownifch-yellow, rhombic crystals (a : 5 : c = 0*9424 : 1 : 1*4220), 
soluble in 104*5 parts of water at 15®, and having a sp. gr. of 3*118 
at 15*6°. The chloronitrate, ^‘(NHOsOlClSrOa)^, dissolves in 5T54 
parti of water at 15°, and has a sp. gr. of 2*404 at 15*4°. The 
rklnronitrite, Ir(NH 3 ) 5 Cl(N 03 ) 2 , obtained from the trichloride by 
treating it with the theoretical quantity of silver nitrite, caystallises 
in large, pale yellow, rhombic prisms (a : 5 : c = 0*9651 : 1 : 0*5350), 
is riadily soluble and has a sp. gr. of *2*519 at 16*8°. The chhr- 
oxalate, Ir(NH 3 ) 5 ClC 204 , forms slender, white, sparingly soluble 
needles, and the plat i if ocklo ride, Ir(!N'H 3 ) 4 Cl,PtCl 8 , a heavy, orange- 
yellow precipitate, which is very sparingly soluble in water, and 
consists of microscopic, almost rectangular, tablets. 

A solution of the chloronitrate gives precipitates with solutions of 
a large number of salts, amongst which may be mentioned potassium 
iodide, ferrocyanide, and dichromate, ammonium oxalate, barium di- 
thionate, and mercoric chloride. Silver nitrate and sodium phosphate 
give no precipitate. The solution of the trichloride gives a precipitate 
of the platinochloride with platinic chloride and sulphnric acid, whilst 
gold chloride gives a precipitnte of lusti'ons, gamet-red, rhomboidal 
prisms. Aqua reg:ia resolves the trichloride into iridium tetrachloride 
and ammonium chloride, the latter being, for the most part, further 
decomposed ; if chlorine gas be passed into the cold aqueous solution 
of the chloride, this assumes a colour similar to that of potassium per^ 
manganate, which disappear in daylight, the solution becoming; 
bit>w u. Farther addition of chlorine, or shaking with alcohol and 
ether, renews the colour for a short time. 

The above reactions agree closely with those of the corrosponding 
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cobalt, cbromiam, and rbodinm compounds, with the exception that 
rhodinmpentamme trichloride is not attached by chlorine. A further 
difference in the compounds of these two metals is shown in the 
behaviour of the chlorine atom combined directly with the metal, 
which is much more readily displaced in the case of the rhodium 
salt. 

To obtain irtduimventamine tr [bromide, Ir(NH 3 ) 6 Br 3 , it is necessary 
to heat the chloride with water and soda or silver oxide for several 
hours., which probably yields a mixture of the roseochloride and roseo- 
hydroxide. and to treat the product with concentrated hydrobromic 
acid. It forms yellow, well-developed, rhombic crystals (a : h : c = 
1‘0254 : 1 : 1*6086), dissolves in 352 parts of water at 12*5®, and bas a 
sp. ^r. of 3*246 at 16*7®. The hromomfntp, IrfN’U3)5Br(li02l2» crys- 
tallises in thiclc, pale-yellow prisms, soluble in 17*9 parts of water at 
18®, the solution havinsf an alkaline reaction. Its sp. gr. is 2*733 at 
13*5®. Tlie hromasuhiJiate, Tr^NHslsBrSOi + HsO, is obtained by 
triturating the foregoincr salt with an excess of sulphuric acid. On 
adding water and cooling, slender, matted needles separate, which 
probably consist of the acid sulphate, and are converted into the 
normal salt by redissolving and precipitating with alcohol. This 
forms small, lush-ons, yellow tablets, which lose their water of crys- 
tallisation at 100®. H. G. G. 
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Pinakiolite and Trlmsrite, new Swedish Minerals. By G. 
Funk {Zeit, Kryst Min., 18, 361 — 376). — 1. Pmikiolif’e. — This 
mineral was found by the author at Lingban^hyfcfcan, in Wermland, 
with hansniannite in granular limestone. As it. always occurs in 
small, tabular crystals, the name of pinakiolite is suggested, from 
vti'dcf or (small table) and \ido9 fstone). The .sp. gr. of the mineral 
is 3*S81, and its hardness is 6. It is very brittle, and gave on analysis 
the following results ; — 

BjOa. MgO. MnjO*. Fes04. CaO. PbO. SiOg. HsO. Total. 

15*65 28-58 49*39 2*07 1*09 0*76 1-21 0*47 99*22 

The formula is (MgO)s.BA,MnO,Mni 03 . Pinakiolite belongs to the 
rhombic system. It is quite black in colour, and has a strong metallic 
lustre. In composition it i-esembles ludwigite. 

2. Wmerite . — This mineral was found by the author in the 
Harstigs mine, in Wermland, and is named from (divided 

in three) in reference to the form of the ciystals. It occurs in 
granular limestone, in crystals always surrounded by calcite. Its 
sp, gr. is 3*474*, and its hardness is 6 to 7. On analysis, it yielded : 

SiOj. BeO. MnO. FeO, OaO. MgO, Total 

39*77 17*08 26*86 3*87 12*44 0 61 IOU'63 
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Its formula is (Mn,Be)Si04. The mineral crystallises apparently in 
the he'cagonal system. Its optical properties, however, prove that it 
must he regarded as being composed of asymmetric individuals 
grouped together in a mimetic manner. B. H, B. 

Synthesis of Eainite and Tachliydrite. By A. db Sohulten 
(Gompt rend , 111, 928 — 930). — solution of 500 grams of magnesium 
chloride, 40 grams of potassium sulphate, and 56 grams of crystallised 
magnesium sulphate is evaporated on a water-bath. When the solu- 
tion is suf&ciently concentrated, small crystals of kainite separate, 
and can be freed from magnesium chloride and from camallite by 
washing with absolute alcohol. An excess of magnesium sulphate 
helps to prevent the formation of camallite, but gives a product con- 
taining a slight excess of magnesium. One sample of crystals had 
the composition — 

SO 4 . MgO. 01. K. HjO. Total. 

33-30 17-17 14-03 1509 20-50 100-09 

which agrees closely with the formulse KCl,MgS04,3H20 or 
K2S04,MgS04,MgCl2,6Ha0. Water decomposes the crystals rapidly, 
magnesium chloride passing into solntion, whilst picromerite, 
K2S04,MgS04,6H20, separates in microscopic crystals. Artificial 
kainite forms tabnlar, monoclinic crystals with hexagonal or quad- 
ratic coutours ; sp. gr. 2*120 at 15*’. that of the natural mineral ‘temg 
2*151. Details of the measurements of the ciystals are given. 

Tachhydrite, Ca0l3,2MgCl2,12H20, is obtained in large, but ex- 
tremely deliquescent crystals, by tbc evaporation of a solntion contain- 
ing 200 grams of anhydrous caJcinm chloride and 150 grams of crystal- 
lised magnesium chloride. The crystals are rbombohedrons, and their 
composition agrees closely with that of the mineral ; sp. gr. 1*666 
at 15*^, that of the mineral being 1-671. 0. H- B. 

ft 

Castaaiite. By L. Darapskt (Jahrb, /. Min.^ 1890 ; ii. Ref. 267 — 
269). — In a specimen of crystallised iron sulphates, from Sierra Gorda, 
in Chili, the author thought, at first, that he detected the mineral 
described by Erenzel as bobmannite (Abstr., 1890, 456). Closer in- 
vestigation proved, however, that this was a new ferric sulphate, 
which the author terms castanite. It crystallises in prismatic groups, 
probably of the monoclinic system. It is of a chestnut-brown colour, 
with an orange streak and a yellowish-oi'ange powder. It is transpa- 
rent, has a vitreous lustre, a hardness of 3, and a sp. gr. of 2*18. It is 
distinctly attacked by water, and is soluble with difficulty in hydro- 
chloric acid. On ansdysis, it gave the following results : — 

SO3. HgO. A[ 203 . BaO. Totsl. 

33-80 33-92 30-76 trace 1-15 99 63 

Its formula is Fe203,2S03,&H30. The other known natural ferric 
sulphates are ; — 
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Amarantite Fea 03 , 2 S 03 , 7 Hs 0 . 

Holiinaiiiiite 2 Fe 203 , 3 S 03 , 13 H 20 . 

Paposite - 2 Pe 3 O 3 , 3 SO 3 , 10 H 3 O. 

B. H. B. 


The Proportion of Molybdenum in Seheelite. By H. Tbaubb 
(Jahrh.f.Min.^ Beilage 7, 232 — ^245). — Scheelite lias Htherto been con- 
sidered to be a calcium tungstate, in which tin oxide, duorine, chlorine, 
cupric oxide, the oxides of didymium, cerium, and lanthanum, and 
traces of magnesiuzn, have at various times been observed as admix- 
tures. On analysing with great care a specimen of scheelite from 
South-west Africa, the author detected a considerable proportion of 
molybdenum. Thinking that this metal might occui* in scheelite 
from other localities, the author made a series of analyses, the results 
being that molybdenum was met with in eveiy case in smaller or 
larger quantities. The method employed for the quantitative separa- 
tion of molybdic acid from tungstic acid was essentially that given 
by H. Hose. The follow-ing are the analytical results given by the 
anther : — 



WoO,. 

M 0 O 3 . 

OaO. 

Total. 

Sp.gr. 

la 

... 7108 

8-23 

20-33 

99-64 

5-88 

16 

... 75-2S) 

3-98 

20*34 

99-61 

6-03 

1(5 

. . 76-78 

.3-69 

19-86 

100-33 

6-01 

Id 

... 77-84 

2-23 

19-48 

99-55 

6-03 

le 

... 78-04 

1-92 

19-57 

99-63 

6-06 

2 

... 77-54 

2-03 

19-91 

99-48 

6-07 

3a • • • • « 

. . 79-94 

trace 

19-57 

99-61 

6-12 

Sb 

... 80-17 

0-07 

19-49 

99-83 

6-02 

4 

. . 79-76 

ti’ace 

19-67 

99-43 

6-13 

6 

... 80-16 

tiace 

19-65 

99-81 

6-14 

6 a 

. . 78-57 

1'62 

19-37 

99-56 

6-03 

66 

... 79-68 

0-76 

19-29 

99-73 

6-04 

7 

... 79-97 

0-35 

19-27 

99-69 

6-01 

8 a 

. . 70-56 

8-09 

20-05 

98-70 

5-96 

86 

... 71-59 

7-68 

20-51 

99-63 

5-96 

9 

. . 79-77 

trace 

19-66 

99-42 

6-09 

10 

.... 80-29 

trace 

19-44 

99-73 

6-01 


The localities from which the material was obtained were the 
following : — ^ 1 . Zinnwald, Saxony (a, reddish-brown crystals ; 6 , 
yellowish-brown, imperfect crystals ; c, yellow, translnoeni crystals ; 
d, y^low, imperfect crystals ; e, greyish-white mass) ; 2. Altenherg ; 
3. Fdrstenberg, Saxony (crystals consisting of white octahedral cientre, 
tf, and a yellow coating, h ) ; 4. Sohlackenwald, Bohemia ; 5. Ghit- 
tannen, Switzerland ; 6 . Traversella (a, large, yellow crystals ; 6 , traius- 
lucent, yellow crystals) ; 7. Oari'ock Fall, Cumberland ; 8 . Pot Mine, 
South-west Africa (specimens contain copper aud lime) ; 9. Monnt 
Biamsay, Tasmania; 10 . New Zealand. Besides these, analyses were 
made of scheelite from Neudorf^ in the Harz, and from the Biesengrund, 
in Bohemia, distinct trsices of molybdenum being obtained in each 

B. H. R 
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Mangauopectolite. Bj J. F. William'? (ZeiL Kryst, Jfiw, 18, 
3Sf> — 389). — This mineral occurs with thoznsonite and other alteration 
products of elseolita-sjenite at Masmefc Cov^e, Arkansas. On the 
crystals, the planes observed wore OP, ooPoo, +2Poo, ooPoo. The 
hardness of the mineral is 5 and its sp. qi\ is 2*84! 5. Analysis gave 
the following results : — 

SiOi Fe>0^. OaO. JSfiiO. B 20 . OO 3 TotsJL 

53-03 0-10 30-28 4-25 8*99 2*43 0-82 99-90 

It-s formula is (^jy 0 ar 5 ^Mn) 2 'N‘aHSi 309 . These results, as well as 

those of the optical examination, show the close connection between 
till's mineral and pectolite. As this new zeolite differs from pectolifce 
cliieEy in its percentage of manganese, the author suggests for it the 
n.ime of manganopectolite. B. H. B. 

Identity of Violan and Anthochroite. By L. J. I&blstboh 
(JaJirh, /. Min,, 1890, ii, Ref. 270 — ^271). — ^From the results of analyses 
of violan and anthochroite, the author concludes that these two 
minerals are identical, and proposes to include them both under the 
name of anthochroite. Analyses of violan by B. Schluttig (I), and of 
anthochroite by the author (II), gave the following results: — 

SiO^ -A-hOa. OaO- MgO. KnO. FeO. KsO. CoN’i. TotaL 

1. 51-81 2-59 22-62 14-16 2-58 0-79 5'00 0*25 0*37 100-17 

V- ^ J 

IL 51-60 1-40 23-30 13-50 3-40 — ‘ 0-80 — 100*00 

B. H. B. 

Chrysotile from the Pyrenees. By H. Gogubl {Zeit, KrysL 
Min , 18, 447 ; from BM, Soc, Ohim., 11, 155). — ^The miueral occurs 
at Medoux, near Bagneres de Bigorre, in veins a few inches in 
thickness, in serpentine, which is enclosed in blocks in a limestone 
breccia. The mineral is apple-^een in the interior of the serpentine, 
and golden-yellow in the vicinity of the snrronnding limestone, and 
whilst the optical characteristics are those of a normal chrysolite, 
the analysis yielded — 

SiOj. AlaOa. FeO. MgO. OaO. HjO. 

33-3 6-0 7-6 23-7 12-3 17-6 

B. H. B- 

OfBrStite, a New Mineral By F. Qotoabd (jOon^L rend,. 111, 
1002 — ^1003). — ^Ofifretite is a zeolite which occurs in very small 
quantity, associated with christianite and chabasite, in the basalt of 
Mount Simionse, near Montbrison. It forms small, brilliant, limpid, 
colourless crystals with a hexagonal aspect, and without any modid- 
cation of the edges of the base or the faces of the prism. It 
polarises light feebly; tbe sign of elongation is positive, and plates 
perpendicular to tbe axis show sections analogous to those given by 
herschelite. OEretite is brittle, cleaves in a direction normal to the 
base, and has a vitreous fracture ; sp. gr. 2*13. It bas tbe compo- 
sition — 
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SiOa. AJjOs. CaO. KjO. HgO. TotaL 

52-47 19-06 2-43 7*72 18*90 100*58 

wliicli may be represented by the formula 2(K2,Ca)0,3Al203,14Si02 + 
I 7 H 2 O. Before the blow-pipe, it becomes white, and melts to a white 
enamel without intumescence; with microcosmic salt, it gives a 
skeleton of silica ; heated in a <dosed tube, it evolves water. OfEr6tite 
is attacked with difficulty even by hot adds ; when fused with pure 
caldnm carbonate, it yields a very pale brown, homogeneous glass 
with a slightly greenish fracture. 0. H. B. 

Frencli Minerals. By A. Lacroix (ZeU. KrysL Min,^ 18, 439 — 
440 ; from BuU. 80 c. 11, 70, 148). — Alhite^ from Pouzac (Bfeiuts- 

Pyrdiees), occurs in yellow limestone. The crystals are white and 
opaque, or transparent^ and filled with black pigment irregularly dis- 
tributed, The black crystals (sp. gr. 2*563) gave, on analysis, the 
following results : — 

SiOji. Al^a. HajO. GaO. Ignition. TotaL 

67*04 20-45 10*57 0-65 1*30 100-01 

The author also describes orfhoclase from Matour (Sadne-et-Loire), 
rutile from the slates of the Mont Cenis, and manganese e^pidote from 
the mica-schist of the Island of St. Groix. B. H. B. 

Eryokonite. By B. A. Wulphtg (/ahrfe. /. Min,^ Beilage 7,. 
152 — 174). — ^The material examined by the author was the cosmic 
dust collected by A. B. Bfordenskidld, in Greenland, in 1883. The 
author gives a summary of the literature relating to krjokonite. A 
new analysis of material from which all magnetic particles were 
removed by means of the magnet gave the following results : — 

SiOj. ALOj. FeO. GftO. MgO. ]^0. Ignition. Total. 

62-08 14-79 4*54 4-65 2-32 1*73 3*52 6*75 100*38 

The dust appears to be fairly homogeneous. The author’s experi- 
ments prove that the kryokonite of 1883 consists for the most part of 
felspar, quartz, mica, and hornblende. Felspar occurs in greatest 
quantity ; quartz forms some 15 per cent, of the mass, whilst horn- 
blende and mica are present to a less extent. The accessory minerals 
are pale-pink garnet rich in magnesia, rhombic pyroxene, zircon, 
and magnetite. In one case, monoclinic p;^roxene and sillimanite 
were observed. The admixed oiganic matter forms one-twentieth of 
the powder. It ^ntains nitrogen, and yields, on distillation, am- 
monia and organic bases. It further contains small quantities of 
humic acid. Small chondritic masses indicate a meteoric origin for 
the dust. Metallic iron could not be detected. The cosmic portion 
is, however, a very small one, and it is possible that a portion of the 
dust was an air sediment of the detritus of crystalline rocks. 

B. H, B. 
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Organic Chemistry. 


AUyl Fluonde. By H. Meslans (Gompt rend,. 111, 882 — 883).— 
Allyl iodide is allowed to fall drop by drop on silver flnoride contained 
in a copper flask heated to 35" and fitted with a serpentine con- 
denser cooled to 2 — 3®. The gas is passed throogh a tube containing 
silver fluoride heated to 60®, and is collected over mercury. 

Allyl fluoride, is a colourless gas with an alliaceous odour 

and a burning taste ; sp. gr. at 16® = 2*11 (calc. 2*10). It ignites 
I’eadily, and bums with a smoky flame which evolves large volumes 
of hydrogen fluoride. It liquefies at about 1® under normal pressure. 
Water dissolves 2*5 vols. of the gas at 15® ; alcohol dissolves 60 vols. 
at 16®, and ether more than 100 vols. Induction sparks decompose 
the gas readily with formation of a large proportion of acetylene and 
a considerable increase in volume; carbon is deposited round the 
electrodes and on the walls of the apparatus, and the glass of the 
latter is strongly attacked. When the gas is heated below dull 
redness in a glass vessel, there is an abundant deposit of carbon, 
a small quantity of silicon fluoride is formed, and the residual gas 
contains a large proportion of methane, but no acetylene. When 
sodium is heated in the gas, the metal is quickly covered with a thick 
deposit of carbon, and the gas increases in volume, and contains a 
considerable quantity of methane. Crystallised silicon behaves prac- 
tically in the same way as glass, and phosphorus has no action even 
at its boiling point. 

Allyl fluoride is not aflEected by hot aqneons potash, and is only 
slowly decomposed by alcoholic potash ; lime-water and baryta-water 
act but slowly on it. Aqneons ammonia does not dissolve the gas, 
bnt ammoniacal cnprous chloride absorbs a considerable quantity 
with formation of a yellowish-white precipitate and separation of a 
very volatile liquid which seems to be allyl chloride. 0. H. B. 

Action of Nitriles on Oi^anic Acids. By G. E. Goubt and 
F. D. Dodge (Amer. Ohem, d., 13, 1 — 12). — ^The authors have deter- 
mined the behaviour of acetonitrile, propionitrile, benzonitrile, and 
phenylacetonitrile when heated with the common organic acids in sealed 
tubes, at temperatures between 280® and 280®, to be as follows: — 
(1.) Fatty nitriles and fatty acids give secondaiy amides. (2.) Fatty 
zdtriles and aiomatic adds exchange theii* cyanogen and carboxyl 
groups, giving flatty acids and aromatic nitriles. (3.) Aromatic 
nitriles and fatty acids give mixed secondaiy amides. (4) Aromatic 
nitnles and aromatic acids, as a rule, give rise to secondary amides, 
although at high temperatures the nitnle of a higher radicle may be 
formed. 

The secondary amides probably have the nusymmetncal formula 
B'*G0*0*R0INH, since they are produced by a change aualo^us to 
tliat of the spontaneous conversion of orthocyanobenzoic acid into 
phtbalimide (compare Liebermann, Abstr., 1887, 46), 


G. T. M. 
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Reactions of Potassium Perricyanide. By Pkud’homme {Oh ut. 
Gentr,, 1890, ii, 783 — 784 ; Irom Mon. tSci. [4], 4, ii, 899 — 902). 
Action of Metals and Metallic Oxides . — As a rule, metals do not exort 
any deoxidising action cn potassium f eiTicyanide. W itli copper, copper 
potassium ferrocyanide, K 2 CuFeCy 6 > and potassium feiTOcyanide are 
formed. With, cupric hydroxide, it becomes oxidised; with lead 
hydroxide, potassium lead ferrocyanide, potassium ferrocyanide, 
lead dioxide, and water aie foimed; lead carbonate reacts similarly. 

In addition to the salts obtained by W} rouboff and Bammelsberg, 
tbe author finds that lead nitrate reacts but slowly in the cold 
with potassium feiricyanide ; a greenish precipitate is formed which 
decolorises indigo at ordinary temperafcnres. 

With potassium chlorate, potassium ferricyanide reacts, as already 
intimated by Jeanmaire, with formation of ferrocyanide, chloric acid, 
oxygtn, and potassium chloiide, but tbe author considers that all 
three compounds are formed at the same time, and not in stages. 
Indigo is decolorised at the ordinary tempeiature. 

With potassium dichiumate, potassium fenicyanide does not react; 
but "Wiith the chromate, potassium ferrocyanide and potassium di- 
chromate are formed. 

A concentrated solution of nitroprusside is prepared by adding to a 
solution of 34'o gi'ams of sodium nitrite in 150 grams of water and 
120 grams of a solution of sodium hydrogen sulphite of 37® B. to 
82 granss of potassium feiricyanide in 250 gi*ams of water. The 
mixture is heated until oxygen ceases to be disengaged, and a further 
120 grams of the sulphite solution added, 'alien, on cooling the dark red 
solution, a crystalline salt sepai*ates which in boiling water decomposes 
into Prussian blue and sulpbuiic acid, and is pi’obably tbe same com- 
pound as that foimed by dissolving Prussian blue in concentrated 
sulphuric acid. A still better yield of nitroprusside is obtained by 
boiling a solution of 34*5 grams of sodium niti'ite, 15 grams of 
sodium thiosulphate, and 41 grams of potassium ferricyanide in 
400 grams of water, and, alter cooling, adding 120 grams of sodium 
hydrogen sulphite solution of 37® B. A blown precipitate also forms, 
which is soluble in concentrated hydi’ochloric acid. Sodium poly- 
sulphide gives a beautiful dicbioic solution with the nitroprusside; 
in transmitted light, it appears a purple-red; in reflected light, it 
appears blue. J. W. L. 

Constitution of Pulminic Atdd. By A. h\ Holleman (Bey , 23 
3742— 3744).—See p. 446. 

Brfia^our of Ethyi Ether 'with Sulphiuric Acid : Separa- 
tion of Ethyl Ether from Ethyl Bromide. By L. Scholvikk 
(Ohem. CerUr.^ 1890, ii, 782 — 783; from A;poili. Zeif., 5, 607—608).— 
Owing to the contiadictoiy statements i-egaiding the behaviour of 
ethyl ether with sulphuric acid to be iound in text books, the 
author was led to determine exactly under what conditions the two 
react together. 

On mixing thra much heat is developed, hut at ordinary tern- 
peiutures there is neither at once nor after a time any chemical 
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combination of the two, and dilation with water canses their sepa- 
ration nnchanged. 

If the mixture is heated at 100® for some time (30 hours), muck 
ethyl hydz'ogen sulphate is formed, together with a little diethyl 
sulphate ; by heating strongly, sulphurous anhydride, ethylene, and 
water are formed. 

The separation of ethyl ether from ethyl bromide, in which it 
usually is present when first prepared, may be readily effected by a 
patented process of Hiedel and Co., which consists in slowly adding 
an equal weight of sulphuric acid to the impui'e ethyl bromide con- 
tained in a reflux apparatus. J. W, L. 

Production of Higher Alcohols in Fermentation. By L. 
Lindet (GompL rend., 112, 102 — 104). — The production of higher 
alcohols is very slow at first, but increases as fermentation progi'esses, 
and continues \\ith still gi*eater I'apidity after fermentation proper has 
ceased. In one case, Ihe quantities of higher alcohols per litre at 
* various times after the commencement of fermentation were as fol- 
lows : — 14 hours, 3‘64 c.c. ; 20 hours, 4*45 c.c. ; 38 hours (fermenta- 
tion complete), 6*44 c.c. ; 24 hours later, 9*2 c.c. It follows that the 
higher alcohols are not simply products of the normal fermentation 
of sugar. Their formation seems to take place chiefly under those 
abnormal condithjns of yeast life consequent on the disappearance 
of the sugar; they may also be produced by some special micro- 
organism which at first is almost inactive in presence of the rapidly 
developing and vigorous yeast, but becomes active when the work of 
the yeast is finished. It is clear that the longer the time between 
feimentation and distillation, the greatei* the proportion of higher 
alcohols in the product. C. H. B. 

The Peutaglucoses (Pentoses). By W. E. Sione (I/er., 23, 
3791 — 3798). — It has been shown by Tollens and his pupils, in the 
course of their researches on this gi'oup of sugars, that both aiabinose 
and xylose are readily acted on by strong acids with formation of 
furfuraldehyde, the quantity of which may be approximately deter- 
mined by conversion into fuifni'amide. Further, they have shown 
that when any quantity of furfuraldehyde is obtained by distilling 
vegetable products with strong acids, it may be regarded as show- 
ing the presence of pentoses or pentose-foiming compounds in 
those products. The author has, therefore, investigated the action 
of acids on 37 differont products, and in the following 29 cases 
obtained quantities of furfuramide varying from 0*4 per cent, in 
the first case to 8*1G per cent, in the last: — Clover ensilage, oat- 
meal, maize and cob meal, orange peel, maize ensilage, white 
lupine seeds, timothy hay, linseed meal, clover hay, yellow lupine 
seeds, maize bran, malt spi*onts, coats of orange seeds, straw- 
berry pulp, oat straw, water melon seeds, maize straw, Hungarian 
glass, beet pulp, cotton seed bulls, cowdnng, wheat straw, peach 
gum, gum arabic, gum tragacanth, cherry gam, brewers’ grains, 
maize cobs. The following eight substances did not yield ap- 
preciable quantities of fnrfuraldebyde, but all gave the qualitative 
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reacilion with paper soaked in aniline acetate: — Cotton-seed cake, 
^pronnd maize, sweet potatoes, linseed cake, orange pips, cofEee beans, 
buckwheat, and common beans. 

Quantitative ef*tiinations have also been made of the reducing 
power of the pentoses on Fehling’s solution. It was found that in 
solutions containing 1 per cent, or less of arabinose 1*9 — 2*0 milligi*ams 
of copper were precipitated by 1 milligjram of arabinose, whilst 
1 milligram of xylose under similar conditions precipitates 1*86 — 1*96 
milligrams of copper. Both componnds, therefore, have a stronger 
reducing action than glucose, which precipitates 1*8 — 1*9 milligrams 
of copper. 

Numeious attempts were also made to bring about the fermenta- 
tion of xylose under conditions similar to those which cause the 
fermentation of the less readily attacked hexoses, such as galactose, 
but in every case without success. H. G. C. 

Pine Tree Honey-dew and Pine Tree Honey. By H W. 
WiLET {Amer. Ghem. J., 13, 24 — ^29). — ^The honey-dew was collected 
drop by drop from the pine leaves. It contained 54*41 per cent, of 
water and 45*59 per cent, of solid matters. Calculated as dextrose, 
it contained 17*44 per cent, of reducing sngar, and after inversion the 
increase in reducing power was equivalent to 8*16 per cent, of sucrose. 
The calculated specific rotatory power of the solid, other than dex- 
trose and sucrose, was [^]i> = 105, the substance possibly consisting 
of arabinose or perhaps a mixture of sugars. 

Pine tree honey is made by the bees from the pine leaves during 
the winter. The sample examined differed from the honey-dew in 
being levorotatoiy, even to a greater extent than usually exhibited 
by bon^s. It must consequently be inferred that the bees in gathex*- 
ing the honey exercised an inverting effect on it, or that the sample 
was not authentic (compare Amthor and Stem, Z&it cma, Ohem,, 
1889, 575). G;T. M. 

BedncHon of Fruit Sugar. ByE. Eischrk (Per., 23, 3684— 
3687). — When an ice-cold solution (10 per cent.) of fi'uit sugar is 
reduced with sodium amalgam (2*5 per cent.), a mixture is obtained 
consisting of 30—40 per cent, of mannitol and 50 per cent, of crude, 
syrupy sorbitol, which can be separated by crystallisation, and yields 
15 per cent, of pure, crystalline sorbitol. The lattei* crystallises in 
aggpregates of ^slender, colourless needles ; when air-dried, it melts at 
55®, and at 75° when ^ied in a vacuum over sulphuric acid (compare 
Boussingault, who ^ves the melting points 60® and 100®, Ann. Ohim. 
Phy9. (4], 26, 3/6). The author points out that on reduction of 
&xiit sugar the carbonyl carbon atom becomes asymmetrical ; hence 
stereoisomerides are probable, and that this is the second i*eaction 
resulting in the formation of an asymmetrical carbon atom amongst 
compounds of the sugar group in which two stereoisomerides which 
do not combine together are fozmed. E. 0. B. 


Nw Glufiobiose. By E. Eischee (Ber., 23, 
3oq7 0091). The author has obtained from glucose a new glucobiose, 



OBGAillO OHEM3BTRY. 


413 


which from its properties is doubtless constituted like maltose, and is 
hence called isomaltose. Isonialtose is obtained when pure glucose 
(100 grams) is dissolved in hydrochloric acid (400 grams) of sp. gr. 
1*19 at the ordinary temperature, and the mixture allowed to remain 
for 15 hours at 16° — 10° The product obtained after pi*ecipitation 
with alcohol and ethen is a mixture of grape-sugar, iso maltose, and 
other substances, from which the isomaltose is separated by means of 
its osazone. Isomaltosazone^ which is only obtained at the rate of 
2’5 per cent, of the glucose employed, crystallises from water in 
minute needles, which congregate together in yellow flocks, begins to 
soften at 140°, and melts between 150° — 158°. By rubbing it with 
strong hydrochloric acid, it is converted into isomaltosone, and this, 
on hydrolysis with 4 per cent, acid, yields glucose. B. C. R. 


A Sugar fSrom the Pectin of Plums. By R. W. Bauub (J. jpr. 
Oh&tn. [2], 43, 112). — The 40 grams of pectin obtained from 20 kilos, 
of plnms in 1885 was heated for four hours with 400 grams of 
5 per ceut. sulphuric acid, and the still uninverted lesidne again heated 
for four hours with 300 grams of the same sulphniic acid ; these inver- 
sions w^ere mixed together, neutralised with chalk, and the evapo- 
rated syrup extracted with 90 per cent alcohol. After five years, the 
still nncrystallised liquid was warmed with phenylhydrazine acetate, 
whereby a yellow phenylglucosazoue, optically inactive in water and 
in alcohol, and melting at 166°, was obtained. Arabinosazone and 
xylosazone both have this melting point, but behave differently 
towards polarised light. A. G*. B. 

Action of Aqueous Ammonia on Isopropyl Iodide and 
Chloiide. By H. Malbot and A. Malbot (Bull. Soc. Gliim. [3], 4, 
340, 632, 634). — Isopropyl iodide and saturated aqueous ammouia are 
placed in sealed tubes; at the ordinary temperature, after some 
months, the reaction is complete, monisopropylamine iodide alone 
being formed. 

When a similar mixture is heated in sealed tubes at 100°, +he 
reaction is complete after four days ; some propyleue is formed, but 
the monisopropylamine iodide contains but traces of diisopropylamine 
iodide. 

When isopropyl chloride is heated with sti*ong aqneons ammonia in 
sealed tabes at 140°, much propylene is formed, and the resulting 
liquid separates into two layers. The snpeinatant fluid contains 
monisopropylamine, diisopropylamine, and some iaoprop}’! chloride, 
whilst the aqueous layer contains monisopropylamine and diisopropyl- 
amine chlorides, the isopropyl chloride d&ering thus from the 
isopropyl iodide in furnishing fi*ee amines, and in the reaction not 
being complete. T. G. K. 


Preparation of Lecithin from Plant Seeds. By E. Schulzs 
and A. Li£Ie:bnie (Ber., 24, 71 — 74). — ^Lecithin is always con- 
sidered as being widely distributed in the vegetable kingdom, from 
the fact that the ethereal extract of many parts of plants contains 
phospborns, and on hydrolysis yields choline and other decomposition 
products of lecithin. Hitherto, however, it has not been isolated 
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from plants, tlie difficulty being that the ethei^eal extiact contains 
glycerides, waxes, cbolesterin, 4!C., wbich are not readily separated. 
It was observed some time since (Abstr., 1889, 6^) that finely 
powdei’ed plant seeds only yield a portion of their lecithin on extrac- 
tion with ether, the remainder being then obtained from the residue 
bv treatment with hot alcohol. It is probable that the second portion 
of lecithin forms, with another substance present, an unstable com- 
pound which is decomposed by the hot alcohol. If the ^coholic 
solution be evaporated and treated with ether, the lecithin is taken 
up by the latter, and impurities may be removed by shaking the 
ethereal solution with water ; an emtdsion is first obtained, bnt on 
addition of sodium chloride this beparates into two layers. 

Lecirhin solutions ^ci^e obtained in this manner from vetch and 
lupine seeds ; they were evaporated by gently warming, and the residue 
treated with absolute alcohol at 60®. The solution is cooled in a 
freezing mixture, and the precipitate obtained is washed with cold 
alcohol and dried over snlphuiie acid. The product has yellowish 
colour, and shows all the properties of lecithin. Its alcoholic 
ethereal solution gave with alcoholic platinic chloride a yellowish- white 
precipitate, and on hy'drolysis gave the same products as animal 
iecith^, namely choline, glycerol, phosphoric acid, fatty acids, and 
also oleic acids, showing that the product is a mixture of seveio.1 
lecithins. 

In the quantitative estimation of the fatty constituents of seeds, 
a correction must be made for the quantity of lecithin taken up 
by the ether, which is readily done by estimating the phosphorus in 
the exti*aet, and subtracting tbe corresponding quantity of lecithin. 

n. d . 0^ . 

Ethylene Bases. By A. W. v. HoFawNw (Ber., 23, 3711 — 3718). 
— ^The author has shown in a former paper on the preparation of 
ethylene bases (this vol., p, 169), that on hydrolysis of the product 
formed by the action of ammonia on bromethylene, basic oils art* 
obtained, and these on distillation show a continnonsly rising boiling 
point, which exceeds finally the limit of the mercurial thermometer. 
These oils contain diethylenediamine and higher membex's of the 
ethylene base®. The fraction fi*um 117® to 121® yields ethylcncdiamine 
on x'edistillation ; the fraction from 200® to 225®, on the addition ot hydro- 
gen chloride, gives a crystalline salt, which consists for the most part 
of diethylenetriamine hydrochloride (Proc. Hoy. Soc,, 11, 420). The 
fraction fi-om 250° to 300° gives, on addition of hydrogen bromide, 
triethylenetetramine hydrobromidc, CbHi„N4,4HBr. The same com- 
pound, together with diethylenediamine and other products, is also 
formed by digesting ethylene chloride (1 mol.) with ethylenediamine 
(3 mols.) on the water-bath, and subsequent treatment of the product 
with potash and fractionation of the oil so obtained. The fraction 
frem 200® to 300° is convei-ted into the hydrochloride, decomposed with 
silver hydroxide, and saturated with hydrogfn bromide. 

Trietnylenetetramine, obtained from the hydrobromide by hydro- 
lysis with potash, boils at 266 — 267°, is a colourless, viscous liquid, 
bnt becomes limpid on gentle warming, and dissolves in water with 
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development of much heat ; the solution gives a strongly alkaline reac- 
tion, and absorbs carbonic anhydride with avidity. Sp. gr. = 0*9817 
at 16°. At —18°, it solidifies to a radiated crystalline mass, which 
melts at +12°. The Jiydrohromide^ C 6 Hi 8 N 4 , 4 HBr, crystallises from 
dilnte alcohol with 1 mol. H 2 O in hemimorphic prisms belonging 
to the rhombic system, a : 6 : c = 0*5664 : 1 : 0*5014. It is extremely 
solnhle in water, slightly soluble in alcohol, and must be crystallised 
from a solution contnining an excess of hydrogen bromide. A hydro- 
bromide of the formula C 8 Hi 6 N 4 , 8 HBr crystallises from neutral 
solutions. The hydrochloride, G 8 HisN 4 , 4 HCl, resembles the hydro- 
bromide, and is best purified by solution in water and precipitation 
with alcohol. The platinochloride, C 6 Hi 9 Nr 4 , 2 H 2 PtCl 6 , is obtained in 
thin plates, and dissolves spaiingly in water. The aurocliloridt^ 
C JBi 8 N 4 , 4 HAuCl 4 , obtained in concentrated solutions, crystallises from 
hot water in beautiful, glistening plates. A second s^lt of the 
formula C 6 Hi 8 N 4 , 4 HCl, 8 AuCl 3 is obtained on boiling a dilute solution 
of the hydrochloride with excess of gold chloride, and is insoluble 
in water. A coiTesponding platinum salt could not be obtained. 

Other salts of the tetiumine were prepared, but not examined in 
detail ; they are all, except the oxalate, easily soluble in water, and are 
precipitated from their solutions on the addition of alcohol. Methyl 
iodide acts on the tetramine with great violence. The benzoyl comjponnd, 
is easily prepared in alkaline solution, melts at 228 — 229°, 
crystallises fi*om amyl alcohol in small needles, and is sparingly 
soluble in ethyl alcohol. B. 0. R. 

Piperazine. By W. Ma;bekt and A. Schmidt (Bcr., 23, 3718 — 
3723). — The authoi*s come to the conclusion that Hofmann’s diethyl- 
enediamine, Schreiner’s spermine, Ladenburg’s etbylenimine, and 
piperazine ai*e identical. 

Ladenbuig gives the melting point of the base as 159 — 163°. 
Pipeiuzine melts at 104 — 107° ; it, however, eagerly absorbs carbonic 
anhydride with foimation of the carbonate, which melts at 162 — 165°, 
and Ladenhnig was no donbt dealing with the carbonate. Piperazine 
forms with uric acid the neuti*al and easily solnhle salt of the formula 
04 Nr 2 Hio,OsN 4 B[ 403 , which dissolves in 50 paits of water at 17°. The 
base has neither caustic nor toxic properties. B. 0. R. 

Action of Heat on the Hydrochlorides of Ethylene Bases. 
By A. W. V. Hofmann 23, 3723 — 3726), — Diethylenetriamine 

hydrochloride melts when cautiously heated ; if, however, the tem- 
perature be raised, carbonisation ■fetkes place, and empyreumatic 
vapoui’b and a crystalline sublimate are obtained. Diethylenediamine 
is obtained by extraction of tbe carbonised mass with water, and is 
recognised by conveiting it into the benzoyl compound, which melts 
at 191°. Triethyleneteti’amine hydrochloride, when treated in the 
same way, also yields diethylenediamine. Ethylenediamine hydro- 
chloride yields diethylenediamine, but not with the same ease as the 
above compounds. Diethylenediamine hydrochloride gives on dis- 
tillation the free base, but the greater part is decomposed. Amongst 
the products of the action of ammonia on ethylene chloride, bases of 
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high hoiling point (above 300®) are formed, which have not been 
examined ; they give, however, on distillation, diethylenediamine. 
The author prefers the name diethylenediamine to piperazine (Ber,, 
23, 3718—3723). B. 0. E. 

Diethylenediiznine (Piperazine). By A. Ladenbubo {Ber., 23, 
3740 — 3741). — ^The prodnct obtained by the distillation of ethylene- 
diamine hydrochloride is probably diethylenediamine, and not 
diethylenecbimine as previously stated, since it yields a benzoyl 
derivative which melts at 191®, and the free diamine has been shown 
by Hofmann to be capable of crystallisation (compare this vol., 
p. 169). J. B. T. 

Gnanamines. By C. Haaf (J. pr. Oh&m,, [2], 43, 75—86). — 
F ropionoguanamine is prepared by heating gnanidine propionate 
(obtained by decomposing guanidine carbonate with propionic acid) 
in a flask on the sand-bath at 220 — 230® for some hours, dissolving 
the melt in water, filtering hot, and adding strong soda solution, 
which precipitates the base. It is best pnnfied by conversion into 
the hydrochloride and subsequent decomposition with sodium hydr- 
oxide. It crystallises from water in anhydrous, quadratic pyramids ; 
in a capillary tube, it blackens at 300® without melting ; it dissolves 
freely in hot water and in alcohol. The hudrocMoride is anhydrous. 

(Enanthogitanamine is similarly obtained, but the white precipitate 
at first formed on addition of strong soda solution rapidly collects as 
an oily layer. It crystallises in tables and prisms, melts in a capillary 
tube at 180®, and is sparingly soluble iu water, but freely iu alcohol. 

Attempts to j^repare capiylpguanamine and capriguanamine by this 
method have failed. 

The gnanamines of the volatile fatty acids afford excellent means 
fox^ the identification of these acids ; the first seven of the series are 
now known (see also this Journal, 1874, 1089 ; 1875, 754 ; 1876, ii, 
lh7, 190) ; and in this paper the author gives figures of the orybtalline 
forms of these seven. A. G. B. 

Action of Hydroxylamine on Acetoacetaldehyde. By L. 
CiiAIsav and B. Huki (Ber., 24, 139 — 140). — ^A compound of the 
formula CtiHisNsOj is obtained when sodium acetoacetaldehyde (40 
grams) dissolved in water (60 c.c.) at 0® is mixed with hydroxylamine 
bydrochioride (26 gi-ams) dissolved in water (20 c.c.), and the pale- 
j^ellow solution allowed to crystallise over sulphuric acid. It crystal- 
lises from hot alcohol in small, white needles, melts at 174®, and is 
sparingly soluble in water, ether, benzene, chloroform, and light 
petroleum. The oxime, cyanacetone, and methylisoxazole, which are 
probable products in this reaction (see p. 451), have not yet been 
obtained. B. 0. E. 

Glyoxylpropionic Acid and its Derivatives. By L. Wolff 
(AnnoZen, 260, 79 — 136). — When levulinic acid is treated with 
broimne, it is converted into a dibromo-acid identical with that 
obtained by brominating ^-bromolevulinic acid (Abstr., 1885, 1123). 
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This compound melts at 114 — 115“, and is isomeric, but not identical, 
with the ajS-dibromo-acid, which is formed by the addition of bromine 
to acetylaeiylic acid ; it must, therefore, have the constitution repre- 
sented by one of the following formnlse : — 

COMe-CBr 2 -CH,-COOH and CHsBr-CO-CHBrCH.-OOOH. 

When it is boiled with water (10 pai*ts) for 5 to 6 hours, it is com- 
pletely decomposed, yielding, as principal product, an acid which is 
very probably glyoxylpropionic acid, and hydrogen bromide, together 
with small quantities of diacetyl (m. p. 87 — 88®) and carbonic 
anhydride. This decomposition can only be explained by assuming 
that the dibromolevulinic acid is first converted into a hind of tri- 

methylene derivative of the constitution 92>C-CH,-000H, by 

eliminaiion of 2 mols. o£ hydrogen bromide, and that this inter- 
mediate product then combines with water in two ways to form both 
glyoxylpropionic acid and diacetylcarboxylic acid, the last-named 
compound being decomposed into diacetyl and carbonic anhydride. 

Glyoxylpropionic acid^ COH'CO-OHa-OHa'OOOH, can be isolated 
from the brown aqueous solution obtained by the decomposition of 
dibromolevulinic acid in the following manner: — ^The diaceiyl is 
separated by distillation, the hydrobromic acid in solution precipitated 
with silver carbonate, the filtrate ti*eated with hydrogen sulphide, 
filtered, and evapoiated ; the add is then obtained as a brown oil, 
which shows no signs of crystallising, but gradually changes into a 
resinous mass. It is readily soluble in water and alcohol, but only 
sparingly in the other ordinajy solvents ; it reduces Fehling’s solu- 
tion and ammoniacal silver nitrate, and it predpitates mercurous 
chloride from a solution of the mercuric salt. The barium, calcium, 
and zinc salts are readily soluble ui water, and are obtained as dark, 
amorphous residues on evaporating their solutions. When the acid 
is oxidised with potassium permanganate in the cold, it is converted 
into sucdnic acid and carbonic anhydride. 

f^B-JHisotiitrosovcdeiic acid, I70HI0H*C(N0H)'0Hs*0H2*C00H, is 
formed when glyoxylpropionic acid is treated with hydroxylamine at 
the ordinary temperature. It crystallises from hot water in well-defined 
colourless plates, melts at 136% and is very readily soluble in alcohol 
and hot water, but less readily in ether and cold water, and only 
sparingly in chloroform and carbon bisulphide ; it dissolves in boiling 
acelic anhydride, yielding a deep-red solution, and, in its aqueous 
solution, ferric chloride produces a cherry-r^ coloration, which 
changes to yellow on the addition of hydrochloiic acid. The barium 
salt, (C 5 H 7 ]Sr 204 ) 2 Ba + 3 H 2 O, prepared by saturating an aqueous 
solution of the add with barium carbonate, crystallises from hot 
water, in which it is readily soluble, in slender needles, and loses the 
whole of its v ater at 110 ® ; in its aqueous solution, ferric chloride 
produces a brownish-red precipitate which is soluble in excess, 
yielding a red solution. On oxidation with potassium permanganate 
in the cold, diisonitrosovaJeric acid yields sucdnic acid, hydrocyanic 
add, and nitric add. 



418 


ABSTRACTS OF OHEMIOAL PAPERS. 


Furasanprninonic acid, ^.^^^0*GH2‘CH2*OOOH, it> produced, 

together with, small quantities of a bluish-black substance, described 
below, andresinous products, when finely-divided diisonitrosovalericacid 
is dissolved in concentrated sulphuric acid (4 parts), the temperature 
being kept below 70% the solution then heated for 20 minutes at 100°, 
and finally poured inio cold water (3 vols.) ; the product is extracted 
with ether, and recrystallised from hot water with the addition of 
anima.1 charcoal. It crystallises in lustrous plates, sinters together at 
ulxiut 84", melts at 86**, and is I'eadily soluble in ether, alcohol, chloro- 
fonn, and hot water, hut rather sparingly in cold water, carbon bisulph- 
ide, and light petroleum; it is not volatile with steaui. Moleculai* 
weight determinations by Haonlt’s method in glacial acetic acid solu- 
tion gave results in accordance with the molecular formula CsHsNsO^. 
The ealciusu salt, (CjHoN20i}2Ca + 2H2O, mystallises from cold 
water, in which it is readily soluble, in lustrous needle^, melts at 100°, 
and decomposes at 110° without becoming perfectly anhydrous. 
The silver salt crystallises from boiling water in needles, and explodes 
when heated. 

Fnrazanpropionic acid is very stable, except tow'ards alkalis, and 
can be heated with concentrated sulphuric acid or nitric acid at 100°, 
or with concentrated hydrochloric acid at 130°, without any appre- 
ciable decomposition taking place ; hydro vylamine has no action on 
it in cold aqueous solution, but on heating at 50 — 60°, it undergoes 
intramolecular change into cyanonitrosobutyric acid, which is then 
converted into the amidoxime described below. It does not combine 
with bromine in chloroform solution at the ordinaiy temperature, and 
tin and hydrochloric acid have no action on it, even at moderately 
high temperatures, llie anhydride, is formed when 

fiirazanpropiouic acid is heated with acetic anhydride ; it crystallises 
from chloroform in colourless plates, melts at 67*', and is readily 
soluble in hot benzene and chloroform, but rather sparingly in 
w'ater, ether, alcohol, and carbon bisulphide. The freshly prepared 
aqueous solution of the anhydride has a neutral reaction, but soon 
becomes acid ; when boiled with water or treated with cold sodium 
c'arbonate, the anhydride is completely reconverted into furazan- 
propionic acid. 

Gyutioniti'osohuttiTic acid, 1^0HIC(CN)-OH2*CH/OOOH, is quickly 
formed, with slight development of heat, when furazanpropiomc acid 
2S treated w'ith excess of soda or ammonia at the ordinary tempera- 
ture ; on acidifying and extracting with ether, the cyano-derivative 
is obtained as a colourless oil which gradually solidifies. It separates 
from a mixture of benzene and ether in large, lustrous prisms con- 
taining benzene, which escapes on exposure to the air, the crystalline 
ix>wder then melting at 87°, although it sinters together at 85°. It is 
not acted on by bromine at the ordinary temperature, and, in its aqueous 
solution, ferric chloride produces a yellowish-red coloration which 
disappears on ihe addition of hydrochloric acid. The caloiim salt, 
(C5H|ll203)3Ga + 2H3O, crystallises from hoir water in microscopic 
needles, does not lose its water at 110°, and begins to decompose at 
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120®, The silver salt is a colourless, flocculent compound which melts 
and turns black when boiled with water. 

When furazanpropionic acid is heated at 100® with aniline for 
several hours, it is partially convei*ted into a compound which crystal- 
lises from boiling alcohol in needles, and is insoluble in water aud 
alkalis. This substance, which is very probably the anilide of the 
acid, melts at 137® without any appreciable decomposition, but when 
h€^ated at its melting point for some minutes, it solidifies again, 
having been converted into another crystalline substance which melts 
at about 184® with decomposition ; the latter substance is also pro- 
duced in very small qnaniuties when furazanpropionic acid is boiled 
with aniline. 

Cyanonitrosobntyric acid gives a very chamcteristic i*eaction with 
concentrated sulphuric acid, and also, but not so well, with coucen- 
trated hydrochloric acid; \\hen warmed at about dO® for 1 to 2 
minutes with a few di*op& of the concentrated acid, it yields a yellow 
solution which, on the addition of a small quantity of water, tu3*ns 
bine at the surface of contact of the two liquids ; on agitating, a clear, 
cherry-red solution is obtained, but if the addition of water is con- 
tinued, the colour finally changes to blue, and a substance is precipi- 
tated in bluish-black needles which dissolve in alkalis and ammonia 
with a deep-blue coloration, the solution turning red on boiling or on 
adding a mineral acid. 

The amido^dme, NH.-C(NC)H)-0(NOH)-CH/OH/COOH, is preci- 
pitated in slender needles when a concentrated aqueous solution of 
sodium nitrosocyanobutyrate is digested "vvith hydroxylamine (1 mol.) 
at about 50® for some hours, and then acidified with acetic acid ; it 
melts at 158® with decomposition, and is only sparingly soluble in 
water, alcohol, ether, and chloroform, but I’eadily in dilute hydro- 
chloric acid aud sodium cai*bonate. Its aqueous solution gives, with 
ferric chloride, a red coloration, and with copper acetate, a dirty- 
green pi'ecipitate which is only sparingly soluble in watei* ; when the 
amidoxime is boiled with water, it is converted into a crystalline 
compound which is insoluble in hydrochloiic acid. It dissolves in 
boiling dilate hyditicbloric acid, yielding a red solution, which turns 
blue on the addition of alkalis ; these colour inactions ai'c due to the 
formation of a dark-blue compound which is identical with that 
produced by the action of concentrated sulphuric acid onnitrosoojano- 
butyric acid, and also with the dai’k bye-xirodnct obtained in the pre- 
paration of furazanpropionic acid. 

ct-Nitrosoglutario acid^ COOH- 0 (NOH)'OH 3 ’OH 8 *COOH, is ob- 
tained when cyanonitrosobutyric acid is boiled with potash or barium 
hydroxide, and when fuitizanpinpionic acid (1 part) is heated with 
potassium hydroxide (2 pai*ts) and water (6 paints) until the evolu- 
Intion of ammonia is at an end. It ciystallises from wann water in 
ill-defined, colourless prisms, melts at 152® with evolution of 
carbonic anhydride, and is racily soluble in warm water, but only 
moderately easily in ether, chloroform, benzene, and cold water; 
it is decomposed by boiling water with liberation of carbonic an- 
hydride, and, in its aqueous solution, ferric chloride px'odnces a 
reddish-brown coloration. The normal sidts of the alkalis are readily 
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soluble iu water, but those of the alkaline eai'ths and the heavy metals 
are only sparingly soluble; the potass lit ni salt is crystalline. The 
barima salt, CiH 5 ^ 05 Ba + liHgO, crystallises in lustrous needles, 
loses about ^ mol. H^O at 100®, and gradually decomposes at a higher 
temperature. The calcium salt crystallises in broad needles or 
plates; the dlvec salt is amorphous, and explodes when heated. 

Succinamic acid, G4H7]Sr08, is formed when nitrosoglutaadc acid is 
warmed with acetic anhydride until the evolution of carbonic an- 
hydride is at an end ; on evaporating the red solution over calcium 
oxide, thei-e i-emains a thick syrup, probably acetylsuccinamic acid, 
from which, on the addition of a little water, succinamic acid is 
deposited in crystals. It separates from warm water in colourless 
needles, melts at 157® (not above 300®, as stated by Teuchert, 
AnnaLm^ 134, 146), and is moderately easily soluble in cold water,* 
but only sparingly in ether, alcohol, chloroform, and benzene ; when 
boiled with water, it is gradually converted into ammonium succinate. 

Inactive glutamic acid (amidoglutaric acid), 

COOH-OH(NHs)-CH>-OH/COOH, 

is obtained when concentrated hydrochloric acid is poured over 
finely-divided nitro^glutaric acid and a slight excess of the theore- 
tical quantity of tin added in small portions at a time; the clear 
yellow solution is treated with hydrogen sulphide to precipitate the 
tin, and the filtrate evaporated, when glutamic acid hydrochloride 
remains as a syrup which giradually solidifies. This salt crystel- 
lises from hot hydrochloric acid in needles, melts at about 193® with 
decomposition, and is very readily soluble in water, to which it 
impa^ an add reaction; it has all the properties of the hydro- 
chloride of the glutamic acid obtained from albuminoids, and de- 
scribed by Hlasiwetz and Habermann (Annalm, 169, 157), but 
unlike the latter, which is dextro-rotatory, it is optically inactive.* The 
two salts are nevertheless identical crystallographicaJly, and foim 
long, colourless plates, azhie = 0-8873 : 1 : 0*3865, belonging to the 
rhombic system. Inactive glutamic acid, prepared by decomposing 
the hydrochloride with silver carbonate, crystallises from hot water 
in small, rhombic plates, a : 5 : c = 0*7454 : 1 : 1*2367, melts at 198® 
with decomposition (see below), and is readily soluble in boiling 
water, but only sparingly (1 in 66*7 parts) in water at 20®, and in 
alcohol, ether, carton bisulphide, and light petroleum. It differs 
from the active acid in crystalline form; in its aqueous solution 
ferric chloride prodnces a red coloration. The copper salt, ’ 

CsH^NOiCu + 2iHsO, 

is obtained in blue needles when the acid is boiled with copper 
carbonate and the deep-blue solution allowed to cool ; it loses the 
whole of its water at 135®, and is not soluble in less th’an 1000 parts 
of boiling water, whereas the copper salt of the active acid is 
saliiUe in aboat 400 Mrts. When the acid is heated at its 
pointy it m decomposed into pyirolidonecarboxylic acid 
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this compound melts at 182 — 183® and is identical with the pyro- 
jylntamic ac»d obtained by Haitinger QlonaUli., 3, 228) by heating 
active glutamic acid, and also with tho glutimic acid prepared by 
Schiitzenberger {Ann. OJdin. Fhys. [5], 16, 372) by decomposing 
albumin with barium hydroxide at 180®. 

Zinc hydroxyglutarate, CaHeOsZn + SHaO, is obtained in crystals 
when glutamic acid hydrochloride (1 part) is dissolved in ice-cold, 
very dilute hydrochloric acid, an aqueous solution of potassium 
nitrite (1 part) added to the solution in the course of a few hours, 
the mixture kept at the ordinary temperature until gas ceases to 
be evolved, then diluted, boiled with excess of zinc carbonate, 
filtered, and evaporated. It ciystallises fi*om boiling water in slender 
needles, and is decomposed by hydrogen sulphide in aqueous solution, 
yielding 7 -hydroxyglutfirie acid. Careful experiments showed that 
this acid is stable in a crystalline condition, bnt it cannot be isolated ; 
on evaporating its solution at 100 ®, there remains a thick syrup 
which gradually solidifies over sulphuric acid to a mass of slender, 
hygroscopic crystals of hutyrolactone- 7 -carboxylic acid, CsHbOi. The 
7 -hydroxyelut^c acid (m. p. 72 — 73®) described by MarkovnikofE 
{Aimalen, 182, 347), and also by Ritthausen {J. pr. 99, 

461) and Dittmar {ih!d. [2], 5, 338), as a thick syrup, is doubt- 
less a mixture of the 7 -hydroxy-acid and hutyrolactone- 7 -carboxyIic 
acid. 


Butyrolacfone-y-carhoxylio add. 


rMf-r 

q]>OH*COOH, melts at 


49 — 50®, and is very readily soluble in water and alcohol, but only 
sparingly in ether, chloroform, benzene, and carbon bisulphide ; when 
the lactone is treated with cold water, a solution containing 18 per 
cent, of the hydroxy-acid is obtained, bnt, on boiling, the quantity of 
this acid produced amounts to 47 per cent. A salt of the composition 
(C 5 H 504 ) 3 Ca 4 - 2 HjO is obtained in crystals when a freshly-prepared 
aqueous solution of the lactone-acid is neutralised with calcium 
carbonate in the cold, quickly filtered, and evaporated over sulphuric 
acid. It is very readily soluble in water, to which it imparts a slight 
acid reaction; when dried, it loses 2 mols. H 3 O. The zinc salt, 
(C 5 HB 04 ) 2 Zn 4- 2 H 2 O, prepared in like manner, is amorphous, and 
very re^ily soluble in water; it melts at 100 ®, loses the whole 
of its water at 100 — ^115®, and, in aqueous solution, is slowly 
conYei*ted into the neutral salt of hydroxyglutaric acid. Barium 
hiityrolactonecarloxylate, {G^sO^^^a, is obtained as a colour- 
less, vitreous mass when a concentrated solution of the lactone- 
acid is treated with excess of barium carbonate at the ordinary tem- 
perature, and the filtrate evaporated under reduced pressure ; it is 
readily soluble in water, to which it imparts a slight add reaction, 
but is reprecipitated on adding alcohol. The diver salt, CsHeOsAga, 
is precipitated, but only in very small quantities, when a concenti*ated 
solution of any one of the three salts just described is mixed with 
silver nitraie, and on boiling the mother liquors, a further separation 
of the salt takes place; it crystallises from boiling water in colour- 
less needles. T*. S. K. 

2 / 
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Action of Ammonia, Isobntyiamine, and Aniline on 
Acetonedicarbozylate. By W. 0. Bmeev (Ber., 23, 3761 — 3765). 
—By the action of aqneons ‘ammonia on ethyl acetonedicarboxylate, 
T. Pechmann and Stokes (Abstr., 1835, 1202 ; 1887, 155) obtained 
the ethyl salt of ( 3 -hydi-oxyamidoglntamic acid, 

OOOEt-OH*-C(Ofl)(lfH>)-CH,*CONB^ 

■which undergoes condensation forming the glntazine, 

isrH:c<gggg>irH, 

or 2 fH.-C< 0 ]^*’ 0 Q>NH (Anwtlen, 260, 160). If the ethyl salt be 

allowed to i*emaiii in the cold with alcoholic ammonia, a different 
reaction takes place, ethyl’^p-amidoglutaconate^ 

COOEt-OH:0(NHO*CH»-COOEt, 

being formed. This is a thick, pale-yellow oil, which boils at 167 — 168® 
under 12 — 13 mm. pressure, and has a ep. gr. of 1*11169 at 20®/4®. 

Isobuiylamine acts even more readily than ammonia, wdth formation 
of ethyl-^isdbuty lamidoghitaconatej 

OOOEt*GH:C(NH- 04 H 9 )*OH 3 -COOEt, 

w’hich is also a slightly yellow oil boiling at 181 — 182® under 17 mm. 
pressure, and having a sp. gr. of 1*02725 at 20°/4®. Aniline acts in 
rather a different manner, 1 mol. of water and 2 mols. of alcohol 
being eliminated. The product is sparingly soluble in alcohol, and 
crystallises from the solution in slightly yellow plates which melt at 
275®* with decomposition, and have the composition O 17 HUN 2 O 3 . It 
is probably a glntazine derivative of the constitution 

2IHPh-C<ggtco>NPl‘- 

The oxime of acetonedioarboxylic add, HO'mOCOHi’COOH)®, 
already shortly mentioned by Pechmann and Wehsarg (Abstr., 1887, 
28), is readily prepared by allowing aqueous solutions of the acid and 
of hydroxylamine to remain together for 24 hours. It is extracted 
by agitation with ether, and sepamtes on the evaporation of the latter 
in lai’ge, transparent crystals melting at 68 — 54®. After drying in 
the exaiceator, a product remains which melts at 89®, and has the 
composition CsHaNOi, and therefore consists of the anhydride. The 
silver salt has the composition CaHsNOs'Aga, and explodes on heating. 

H. O. 0. 

OolDnred Compounds derived from Ethyl Acetonoxalate. 
By L. Cla.isen’ 24, 128 — 130). — When the colourless sodium 

salt of ethyl acetonoxalate is heated with glacial acetic acid, the solu- 
tion bwomes of an intense reddish-violet colour (Abstr., 1888, 676). 
This is due to the formation of characteristicaliy coloured metallic 
decivatives of the composition CsPAM', deriied from the substance 
CaEUOs, wbii^h contains 1 mol. of water less than acetonoxalic acid, 
COMe*OH**CO“COOH — « H^O = OsHiOs. These salts are best pre- 
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pared by allowing* acetonoxalic acid to stand at the or<linaTy tem- 
perature witb anbydrous sodium or pota'^sium acetate and acetic 
anhydride The alkali salt is formed with the prodaction of an 
intense violet colour. By adding barium chloride, silver nitrate, &c., 
to the alkaline derivatives, other metallic derivatives are obtained, 
which are mostly well crystallised. The potassium and sodium salts 
are easily salable in water; the barium, strontinm, calcium, and 
silver salts are sparingly soluble. In aqueous solution they are dark 
reddish- violet, in solid condition deep bluish-violet, and in compact 
cr^'stals quite black. These compounds are in some degi*ee like the 
phthaleins ; excess of alkali turns them bright-yellow ; the addition 
of mineral acids restores the colour, which is again iveakened by 
excess of acid. They are decolorised by sulphurous acid. The 
author believes the compound to be a diacetylated dihydroxyquinone 

of the formula 

Ethyl oxalacetate on similar treatment gives blue salts, which, 
however, are less stable than the above. E. 0. Br. 

Ethyl yS-Acetyltricarballylate. By W. 0. Emery (Ber., 23, 
3755 — 3756). — In the preparation of ethyl acetosnccin tte from ethyl 
acetoacetate and ethyl bromacetate on the large sca^e, considerable 
quantities of ethyl B-acetyltricarhallylate ai'e formed, and may be 
readily separated by fractionating the product under rednced pres- 
sure. It boils at 190® under 16 mm. pressui*e, and has a sp. gr. of 
1*12141 at 20°/4®. The compound has previously been obtained in an 
impure condition by Michle (Abstr., 1878, 490) ; it coinhines with 
phenylhydrazine at the temperature of the water-bith, forming the 
hydrazo}ie. CaoH 8 l^ 20 o, which, after recrystallisation first from carbon 
bisulphide and then from ethyl acetate, forms small pt*is*ns melting 
at 100— lor. H. G. O. 

A New Synthesis of Tricarbsddylic Acid and of Certain 
Ethereal Salts. By W. 0. Emery (Ber., 23, 3756—3761). — The 
ethyl salt of chlorosnccinic add readily acts on the so linm compounds 
of ethyl acetoacetate and of ethyl malonate, with tormwi m of deriva- 
tives of tricirballylic acid. Ethyl chlorosnccinate is pi*epared by 
saturating an alcoholic solution of the acid with hydrog m chloride ; 
it boils at 122° under 15 mm. pressure, and has a sp. gr. of 1*14557 at 
20° /4°. When it is added to an alcoholic solution of ethyl sodaceto- 
acetate, separation of sodium chloride takes place almost immediately, 
and the reaction is complete in a few minutes. The pro inct is a 
thick oil, which distils at 175° under 9 mm. pressure, has a sp. gr. of 
1*12577 at 20‘*/4°, and the composition OuH^O?. Erom its mode of 
preparati m, it must be etJi^ a^a^etyltruxLrbaUylate^ 

COOEt-OH 3 *CH(OOOEt)-CHAc(OOOEt). 

It unites with pbenylhydrazine, forming an oily compound, which 
appeai*s to ethyl 

On hpirolysTS, it yields the corresponding acid OuHuN'i )?, which 
cTystallis ‘s from water containing sulphuric acid in n rflu’es having 
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a reddish Instre, and melting at 210—212”. Ethyl a-aoetyllii- 
carballjiate also reacts with alcoholic ammonia, with formation of a 
well crystallised compound, which is being further investigated. 

By the action of ethyl chlorosuccinate on ethyl sodiomalonate, the 
ethyl salt of jiropatietetracarhoxylic acid^ 

COOEc-CH3-Cfi(COOBt)-CH(COOEt)2, 

is obtained. It is an oil which distils at 203 — 204® under 18 mm. 
piessure, has a sp. gr. of 1-11841 at 20‘*/4°, and cannot be disdlled 
under atmospheiic pressure without decomposition. It forms a 
sodium compound, and also combines with chlorine and bromine 
forming a monochloro- and monobromo-snbstitntion product ; by the 
action of alcoholic potash, it is converted into tricarballylic acid. 

Ethyl hutanepentacarhoscylate, 

COOEt-CH3-GH(COOEt)-C(COOEt)3-OH3-COOEt, 

is prepared by acting on the sodium compound of ethyl ethenyltri- 
carboxylate with ethyl chlorosuccinate, and forms a thick, colourless 
oil, which boils at 216—218° under 16 mm. pi^essure, and has a sp. gr. 
of 1-14088 at 2074°. H. Gt. 0. 

Syniihesls of Acomtic Acid. By L. Claisen and E. Koiti (Ber,, 
24 , 120 — ^127). — Ethyl acetate and ethyl oxalate combine in the 
presence of so^nm ethoxide to form ethyl oxalacetate, 

OOOBt-CHa-CO-OOOEt, 

and this, on remaining with a concentrated solution of potassium 
acetate, dissolves after a time with the formation of the potassium 
salt of a monobasic acid of the composition OiiHigOg, which was 
identified as the triethyl salt of aconitoxalic acid. It is best prepared 
as follows : — ^Btbyl oxalacetate (37 grams) is mixed with a solution of 
potassium acetate (20 grams) in 20 c.c. of water, with constant 
shaking; after some time the mixture becomes clear and slightly 
warm, and, in consequence of the formation of bye-prodnots, is 
blue to bluish-green. On acidifying with hydrochloric or sulphuric 
)icid, the product is precipitated as an oil, and can be exi^cted 
with ether. It is a colourless liquid of the consistence of glycerol, 
easily soluble in alcohol and ether, sparingly in water ; the alcoholic 
solution gives an intense red coloration with ferric chloride. The 
hariwti salt^ (OuHnO^QBa + 2F2O, obtained as a white precipitate on 
adding barium chloride to a solution of the potassium salt, is very 
sparagly soluble in water, and crystallises in slender, felted needles 
which lose their water of crystallisation at 100°, or on remaining over 
sulphuric acid in a vacuum. The lead salt, (Ci4Hi709)2Pb, is more 
insoluble than the barium salt, and is obtained as a crystalline pre- 
cipitate on adding lead nitrate to tbe boiling solution of the harinm 
salt. It is somewhat easily soluble in hot alcohol, and, on the addition 
of water, crystallises in beantifdl, short needles. 

The conversion of the above acid into aconitic acid is rather a diffi- 
cult opemtion, as excess of alkali produces a partial decomposition 
into acetic and oxalic adds. It is best carried out as follows : — ^The 
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acid (1 mol.) dissolved in alcohol is misled with 8 per cent, alcoholic 
potash (6 mols.), and heated for three hours on the water-bath ; one- 
third of the alcohol is then distilled off, and the product dissolved in 
water and heated until the solution, on acididcation with acetic acid, 
no longer turns red with ferric chloride. The solution is acidified 
with acetic acid, calcium acetate added, filtered, the filtrate con- 
taining the calcium salt acidified with sulphuric acid, and the aconitio 
acid extracted with ether. The aconitic acid so obtained melts after 
recrystallisation at 191°. 

The auihors point out that this synthesis is of importance in rela- 
tion to the presence of aconitic and citric acids in natoe. 

E. C. R. 

Hydrolysis of Ethereal Salts of Organic Acids by Potassiuzn 
Acetate. By L. Cla.isen (Ber., 24, 127 — 128). — By the action of 
potassium acetate on ethyl oxalacetate, the triethyl salt of aconit- 
oxalic acid is formed, and not the tetrethyl salt (see preceding 
abstract). Similarly, from ethyl acetonoxalate, the monethyl salt of 
diacetonedioxalic acid is formed instead of the diethyl salt. Hence 
potassium acetate, besides acting as a condensing agent, must also act 
as a hydrolysing agent. Ethyl oxalate (1 mol.), when warmed with a 
solution of potassium acetate (1 mol.) in an equal weight of water on 
the water-bath with constant shaking, is easily converted into potas- 
sium ethyl oxalate. Potassium oxalate is not formed in this reaction. 

E. 0. R. 

Synthesis of Chelidonic Acid. By L. Claisen (Ber,, 24, 111 — 
120). — ^When an excess of ethyl oxalate reacts with acetone in the pre- 
sence of sodium ethoxide, the sodium derivative of ethyl acetonoxalate, 
CE[ 3 - 00 -CH 2 *CO-GOOBt, is first formed, and this, by the further 
action of ethyl oxalate and sodium ethoxide, is converted into the 
disodium salt of ethyl acetonedioxalate, CO-CCHjs-OO’OOOBt)®. The 
latter is identical with ethyl xanthochelidonate, and is more stable 
than the acid, but is easily converted into ethyl chelidonate, or 

chelidonic acid, CO<Q2;o^QOOEt]>®- 

It is to be noted that on treating ethyl acetonoxalate with ethyl 
oxalate, the ethyl oxalate residue enters the methyl group, and not 
the group -0O'GH2*CO-. Probably other ethereal salts would give, 
with acetone, similar pyrone and xanthopyroue derivatives, and on 
treating these with ammonia, many new pyridine derivatives would 
be obtained. Ethyl acetonoxalate and ethyl acetonedioxalate corre- 
spond with the mono- and di-aldehyde derivatives of acetone. Com- 
jDounds are easily prepared containing both an aldehyde and ethyl 
oxalate residue. Kerstieus has prepar^ such a compound by acting 
on acetone, first with an aldehyde then with ethyl oxalate. By 
heating, they are converted into derivatives of dihydropyrone. If, 
however, acetone be treated first with ethyl oxalate and then with an 
aldehyde, both the etbyl oxalate and aldehyde residues enter the 
same methyl group of the acetone, and a lactone is formed. The 
author restricts his attention to ethyl acetonedioxalate and its 
reactions, and reserves the last-named compounds for a later commu- 
nication. 
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Ethyl acetnnedioxalate (ethyl xanthochelidouate) is prepared by 
dissolving ethyl sodacetonoxalate (5 gi*ams) in hot ethyl oxalate 
(8 grams K and adding to the hut mixtoe a solution of sodium 
ethoxide (2 ciarnsj in ^cohol (10 c.c.). 

T1 e product is washed with hydrochloric acid and water, and 
purified by crystallisation from alcohol. :i60 grains of ethyl sod- 
acetonoxala^e yields about 320 grams of cimde ethyl acetonedioxalate ; 
this crystallises in slender prisms, melts at 103 — 104*^, is somewhat 
easily soluble in hot alcohol, methyl alcohol, and benzene, and gives 
an inteiist ly yellow solution ivith dilute alkalis. By prolonged 
boiling, it is partially conveited into ethyl chelidonate. The alcoholic 
solution gives wdth ferric chloride an intense bi*o\vn coloi-ation, with 
ferrous fial| hate a dark green ; a greenish-yellow copper salt is preci- 
pitatetl by copper acetate, and a golden-yellow lead salt by lead 
acetate. 

Clielidonic acid is obtained by heating the above compound with 
fuming hydrochloric acid, in a sealed tube, for one honr at 100°, or 
more easily by simply evaporating it a few times with fuming hydi*o- 
chloric acid on the water-batb. It forms colouiless needles, and gives 
all the reactions of natural ohelidonic acid, but melts at 262® with 
ebarrintr and evolution of gas. The natural acid obtained from the 
celandine melts at 220°. 

Ethyl chelidonate is obtained by saturating an alcoholic solution of 
ethyl xanthochelidonate with hydrogen chloride, and extracting the 
product with ether. It crystallises from alcohol in short, lustrous 
prisms, melts at 63°, and is crystallographically identical with ethyl 
chelidonate prepared fix>m the natural chelidouic add. E. 0. B. 


Oxidation of Gluconic Acid with Fehling^s Solution- By 
W, Tiemann (O/icw. Oefiir*. 1890, ii, 742 — 743; from Zt4t. Vsreitu^ 
Siihenzuckerittd,^ 1890, 787—789). — The author’s investigation was 
made with a view to determine whether gluconic acid is oxidised to 
glycuronic acid by Eebling’s solution, such reactions being objection- 
able in the determination of sugar voiumetrically. The author 
believes that the glycuronic acid is foimed, although*' no veiy definite 
result was obtained. j, 


of Nitric Acid on Ethyl Methenyltricarboxylate. 

is prepared by the 
ohlorofomiate on ethyl sodiomalonate ; it boils at 
1441—150 rader a pressure of 27 nun., and melts at 29*. It dissolves 
in nitnc acid wituont development of beat, and on pouring the product 
mto water an oily liquid separates of thecompo8itionNO*-0(OOOEt)s: 
ttis JB decompof.ed b^ warming with barium hydroxide solution, yield- 
mg o mols. 01 carbonic anhydride. q]i q. 

^ “ Methane Di- and Trisnlphonic 
OAm., 9, 22<{— 224).— Although a rntro-derivative of methane- 
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disulphonic acid is known to exist, tHe authors were nnable to 
prepare nitro-derivati7es by the action of absolute nitric acid on 
potassium methanedisulphonate and trisulphonate. T. G. jN. 

Preparation of Ethereal Salts of Furforaciylic Acid. By 
L. Claisen (jBer., 24, 141 — 144). — Ethyl furfuracrylate is easily pre- 
pared by a method similar to that which has been employed by the 
author for the preparation of ethyl cinnamate (Abstr., 1890, 891). 
Sodium wire (1 mol.) is added to pure ethyl ace^te (about 6 mils.), 
and furfuraldehyde (1 mol.) is gradually added to the well cooled 
mixture. When all the sodium has dissolved, acetic acid (1 mol.) is 
added, and then water. The salt is washed with soda, dried with 
calcium chloride, and distilled. It is a pale-yellow oil, and distils at 
233 — 235® without decomposition. The acid prepared from it melts 
at 139 — ^140° (compare March wald, Abstr., 1888, 135), By this 
method 25 grams of ethereal salt are obtained from 40 grams of 
f urfuraldehy de. 

This condensation takes place easily only in the case of acetic acid; 
when homologues of acetic acid are employed, the yield is less the 
greater the molecular weight of the acid. E. C. R. 

Oxidation Products of Brominated Thiophens. By A. Axgeli 
and G. Ciamician (Z^er., 24, 74 — 78). — It has been shown by 
Giaraician and Zanetti (Abstr., 1890, 2^, 1155) that whereas by the 
action of an alksline solution of hydroxylamine, the pjrrolines are 
converted, with varying difficulty, into the dioximes of the corre- 
sponding 7 -diketones, the same reaction does not take place with the 
thiophens. The anthors find, however, that brominated thiophens 
are converted by concenti*ated nitric acid into open chain derivatives, 
a reaction corresponding with the conversion of brominated pjrrolines 
into dibromomaleinimide (Abstr., 1887, 597; 1888, 61). 

Tetrabiomothiophen, when treated with nitric acid of sp- gr. 1*52, 
loses its snlphnr and a portion of the bromine, and is converted into 
dibromomaleic acid, COOH-CBrlCBr-COOH. Tiibromo-)8-thiotole^ 
under similar conditions, yields the anhydride of bromocitraconic 
acid, OOOH*CBrIOMe*COOH, identical with the compound obtained 
by Fittig and Krusemark (Abstr., 1881, 416). a-Tribromothiotolen 
yields a compound having die composition CsHiBrsO^, which crystal- 
lises in small, colourless needles melting at 78-~79®, and is probably* 
dihromacetylacrylic acid^ CAcBrIOBrOOOH. It is sparingly soluble 
in cold, readily in hot water, and in alcohol, ether, and benzene, the 
latter solution being precipitated by light petroleum. It gives a. 
yellowish precipitate with phenylhydrazine consisting of fine, matted 
needles which appear to be a mixture, as the melting poiut lies between 
84® and 100®. H. G. 0. 

Trithienyl. By A. Renabd {GomjpL rend.^ 112, 49 — 50). — Sulphur 
vapour and benzene do not react at a dull-red heat, but if the 
mi^ure is passed through a tube heated to bright redness, there is 
obtained, together with carbon bisulphide, hydrogen sulphide, and 
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unaltered snlplmr, a brownisli liquid wbicli, wben distilled, yields 
unaltered benzene^ and a yellow substance ■wbidb. soon solidifies. 
This last product is hithiuiyl^ C 4 SH.( 04 SH 3 ) 2 , and after purification 
by repeated crystallisation fiom boilmg alcohol, it forms yellowish 
needles melting at 147“ to a yellow liquid which boils at 357° ; 
Tapour density S 6. It is somewhat soluble in benzene, ether, and 
chloroform, but less soluble in alcohol, acetic acid, and light petr- 
oleum. When mixed with cold sulphuric acid, it becomes rose coloured , 
and on heating forms a violet solution which changes to blue. Water 
decolorises this solution, and precipitates unaltered trithienyl. 

Tritlnenyl is not affected by boiling alkaline potassium perman- 
ganate, nor by ordinary nitric acid. The direct action of bromine in 
presence of carbon bisulphide yields trithienyl hexahromidey Ci 2 S 3 B[ 8 Bro, 
as an unstable, black, amorphous powder which loses all its bromine 
when exposed to the air, and is instantly decolorised by cold alcohol, 
ether, and benzene. TiibromfritMenyl, Gi 3 S 3 H 5 Br 3 , is obtained by 
the prolonged action of bromine at 100° in presence of acetic acid, 
and crystallises from benzene in slender, confused needles which melt 
at 282°, and are somewhat soluble in benzene, carbon bisulphide, and 
chloroform, especially when heated, but dissolve only slightly in 
acetic acid, and are insoluble in alcohol and ether. TrithienyH* i- 
sutjpJionic acid^ Ci4S8B[!6(HS03)3, is obtained by the action of fuming 
sulphuric acid at 116 — ^120“ ; its calcium salt is not crystallisable, and 
forms a very soluble, brown powder. 

A compound, OijHgSiOi, is obtained by the action of fuming 
nitric acid in sealed tubes at 150 — 160°, or by the prolonged action of 
chromic acid in a boiling acetic acid solution. In both cases the 
product is precipitated by water and crystallised from acetic acid. 
It forms white plates which melt at 312 — 313°, but do not boil even 
at 400** ; it is insoluble in ether, carbon bisulphide, and light peti*- 
oleum, very slightly soluble in benzene and chloroform, and slightly 
in acetic acid and in alcohol, especially on heating. Aqueous solu- 
tions of alkalis have no action on the compound, but it dissolves 
in niMc add, and also in sulphuric acid at 100®, forming a colourless 
solution. It gives no characteristic coloration with sulphuiic acid 
and isatin, or with phenanthraquinone. 0. H. B. 

Direct Substitution in the Aromatic Series. By C. A. Lobry 
Dp BstTYN (^Sec, Trav, Ohimfn, 9, 210 — ^219). — -The author takes excep- 
tion, to the statement of ikubenheimer that, when the two nitro- 
groups of a^ dinitro-derivative have the meta- or para-position, one 
cannot be displ^ed by a hydroxyl- or amido-gioup, and suggests the 
following einpirical law in reference to dinitro-derivatives : — When 
dtber the nitro-group or the chlorine or biomine atom occupies the 
ortho- or the para-position in reference to a second nitro-group, the 
former group or atom be replaced by a hydroxyl-, alkoxyl-, or 
ai^do-group, whereas this substitution does not occur when the first 
nitro- gro up occupies ihe meta-positiou iu reference to the second 
mfeo-group. Numerous examples are adduced which confirm the 
above general conclusions q. 



OBGANIG OHEMISTBY. 


429 


Conversion of Orthochloronitrobenzene and of Orthobromo- 
nitrobenzene into OrthonitranisoiGL and Ortbonitropbenetoil, 
By C. A. Lobrt db Bruyn {Bee. Trav. CJiim. [3], 197 — ^207). — Sodmin 
alkyl oxides react with some halogen deriratives of benzene, substi- 
tuting the alkoxide group for the halogen of the nucleus, and the 
author finds this reaction obtains in the cases of orthochloronitro- 
benzene and orthobromonitrobenzene. 

To a solution of 1 : 2-orthochloronitrobenzene (3 grams) in methyl 
alcohol (15 c.c.) sodium methoxide (4 c.c. of a solution containing 
O'0607 gram of sodium per c.c.) is added, and the mixture is heated 
in a sealed tube at 100® for six hours. After evaporation of the 
alcohol, the residue is treated with water, and the oily, yellow drops 
which separate are subjected to steam distillation, when nitranisoil 
(2 grams) is obtained. The estimation of the chlorine in the residues 
proves the reaction to be quantitative. 

1 : 2- Orthobromonitrobenzene when similarly treated, yields nitro- 
anisoil containing 4 per cent, of orthobromonitrobenzene. 

When to a boiling mixture of orthochloronitrobenzene (2 giams) 
dissolved in alcohol (250 c.c.), sodium ethoxide (25 c.c. of a 
solution containing 0*0174 gram of sodium per c.c.) is added in 
successive portions of 15 c.c. and 10 c.c., an interval of 40 hours 
elapsing between the additions, there is obtained from the product of 
the reaction by treatment with weak aqueous soda and subsequent 
steam distillation, a yellowish-red liquid, which contains dinitro- 
phenetoil (80 per cent.) and unaltered orthochloronitrobenzene. 

Orthobromonitrobenzene, when treated in like manner, yields a 
product which contains about 66 per cent, of phenetoll. 

From the above instances, the linkage of the chlorine atom to the 
benzene nucleus appears to be less strong than that of the bromine 
atom, which is a condition the reverse of that obtaining in the fatty 
series. T. G. K 

Un^S^mmetrical Trinitrobenzene (1:2: 4). By 0. A. Lobby jdjb 
Bbuyn {Bee. Trav. CMm. [3], 184 — 196). — Paranitrobenzene (40 
grams) is heated with a mixture of nitric acid (sp. gr. 1*52) and 
sulphuric anhydride for six days, at a temperature which is gradually 
increased from 50 — 155® ; the contents of the fiask are then poured 
into cold water, and the mass, after washing, is treated with chloro- 
form, and the yellow substance which this solvent extracts, is washed 
with weak sodium carbonate solution, dried, and distilled in a current 
of carbonic anhydride at 150®. By this means, any excess of para- 
nitrobenzene is removed from the trinitrobenzene remaining in the 
i*etort, and it is purified by boiling with nitric acid (sp. gr. 1*4), 
from which it crystallises on cooling, and then recrystalhsing from 
ether, or from methyl or ethyl alcohol acidified with hydrochloric 
acid. 

As thus obtained, trinitrobenzene (1 : 2 : 4) forms transparent, yellow 
crystals melting at 57*5®, and of sp. gr. 1*725 — 1*73 at 15*5®. It is 
very soluble in benzene, less so in chloroform, ether, methyl and 
ethyl alcohols, and but sparingly in carbon bisulphide (tables of 
solubility are given). The crystals enter into a condition of super- 
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fusion, and on evaporation of the clilorofonn or benzene solution it 
remains liquid for months, unless rubbed, "when it solidifies. 

By the action of a dilute solution of sodium methoxide in methyl 
alcohol, it is converted into dinitranisoil (1 : 2 : 4), an almost quanti- 
tative yield beinq obtained, and a similar reaction obtains with sodium 
etboxide ; in this case some dinitrophenol is also formed, the yield 
depending directly on the concentration of the sodium ethoxide solu- 
tion and on the temperature ; thus, at the ordinary temperature with 
dilute sodium ethoxide solution, theyields corresponded with respective 
conversions of 74 per cent, and 62 per cent, of the tri-derivative into 
dinitrophenetoil, and 4 per cent, and 6 per cent, into dinitrophenol ; in 
the case of strong solutions at a higher temperabui*e, 11 per cent, was 
converted into dinitrophenetoil, and 60 per cent, into dinitrophenol. 

Sodium hydroxide acts in a complex manner on the substance, 
but when it is heated with sodium carbonate solution, or with very 
dilute soda, dinitrophenol (1 : 2 : 4) is formed to the extent of 
90 per cent, and 56 per cent, respectively of the trinitrophenol used. 

Potassium cyanide and triniti^benzene (1:2:4), dissolved in 
methyl alcohol, react at 25° to form dinitranisoil. 

When trinitrobenzene is heated in sealed tubes with methyl alcohol 
at 150° it yields dinitranisoil, and similar treatment with water 
affords dinitrophenol (1:2:4). T. G. !M. 

Symmetriesd DinitroplienoL By C. A. Lobby de Bruty (2lec. 
Trav, Chim,y 9, 208). — Dinitranisoil is prepared by heating solutions 
of trinitrobenzene (1:3:5), and of sodium methoxide in methyl 
alcohol at 80° for 30 minutes. The dinitranisoil thus obtained as 
long, white needles melting at 105°, is heated with concentrated 
hydrochloric acid in sealed tabes at 170 — 180® for 5 — 6 hours, and 
the crystalline, reddish product is purified by pouring its solution in 
concentrated hydrochloric add into water. 

As thus obtained, ^^-dinitrophenol forms silky needles, melts at 
122°, is not attacked by dilute nitric acid, but dissolves in it, and 
mystaliises out asrain in clear needles, whereas concentrated nitric 
acid (sp. gr. 1*4) forms with the substance a compound which melts 
at 173°. The author is continuing the research. T. G. N. 

MetanitroparamidoplLenol and its Deriyatives. By H. Hahli: 
(J. jpr. Chem. ^2], 43, 62 — 75). — ^Diacetylparamidophenol is best pre- 
pared by adding pai'amidophenol which has been dried quickly in a 
stream of hydrogen at 130 — 140° to double its weight of acetic 
anhydride, heating in a refiux apparatus for half an hour, distilling, 
and recrystallising the residue from water. 

JSiiirodiaceiylparaTnidophefiol is obtained by adding diacetylpaiamido- 
phenol (1 part) by degrees to red fuming nitric acid (1-^ parts) 
cooled by ice, and, when the liquid has become syrupy, pouring it 
into ice-cold water, and recrystallising the precipitate from alcohol. It 
forms brilliant, snlphnr-yellow prisms which melt at 146 — 147°, and 
are decomposed at 260° j it is sparingly soluble in water, but more 
freely in glacial acetic acid, alcohol, and ether. 

M^anitropamnUdiypIienol (compare Hubner, Ahstr., 1882, 506) is 
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easily obtained by beating tbe diacetyl derivative -witb sodinm bydr- 
oxide, and then precipitating witb an acid. From ether it crystallises 
in dark-red prisms with a green Instre, melting at 148°, and from 
water in the same form with 1 mol. HoO ; it also dissolves in alcohol 
and chloroform. The hydrochloride and ^itlphate are described ; also 
the potassium and the tetramethylammonivm compounds. When the 
latter is heated, a small quantity of nitroparanisidine is formed ; this 
crystallises in dark-red prisms, melts at 123®, dissolves in water, 
alcohol, and ether, sparingly in benzene, and volatilises with steam ; 
its acetyl derivative melts at 115°; its hydrochloride is described. 

Metanitroparadiasophenol chloride is obtained by passing nitrous 
acid through a cooled solution of metanitroparamidophenol, in alcohol 
containing some strong hydrochloric acid ; it crystallises in colourless, 
microscopic prisms, explodes in a closed tube at 126 — 129°, and is 
sparingly soluble in water and alcohol, but insoluble in ether ; the 
perbromide is described. When heated with absolute alcohol under 
pressui*e (790 — SOO mm.) it is converted into metanitrophenol ; this 
settles the constitution of the above nitroamidophenol. 

Metaparadiamidophenol (Kohler, Abstr., 18^, 1159), obtained by 
the usual reducing process, crystallises in colourless, microscopic 
prisms, and melts with decomposition at 167 — ^168° ; its hydrochloride 
is oxidised by ferric chloride to a red substance, probably a derivative 
of the red substance obtained by Griess, and others (Abstr., 1884, 
1322 ; 1889, 500) ; its sulphate and ^riace///Z-derivative (melting at 
136—136°) are described. 

Metaparadiamidoanisodl hydrochloride^ obtained by reducing meta- 
nitroparanisidine, forms colourless, lustrous leaflets, dissolves in water 
with a brown colour, and yields a red colouring matter when 
oxidised. 

Mebanitropariodophenol is produced by the action of hydriodic acid 
on metanitroparadiazophenol chloride ; it crystallises in yellow needles 
melting at 156°, dissolves in most solvents, and is nou volatile with 
steam ; the potassium and silver compounds are descnbed ; the acetyl- 
derivative melts at 107*5°, and begins to boil with decomposition at 
260°. MetanitropariodopheiietM forms microscopic, yellotv needles, 
melts at 63*5°, and distils with decomposition at 320^. A. G. B. 

Quantitative InvestigationL of Beduction Processes. By K. 
Blbs (J, jpr. Ghem. [2], 43 , 39 — 16). — ^An electric cui-rent was 
passed through a galvanometer, and then through a decomposing cell 
containing either an acid or alkaline solution of the subsi^oe to be 
reduced. The anode was separated from the cathode by a porous 
plate, and a tube was provided whereby the evolved hydrogen could 
be collected and measured. The electrodes were platinum foil of 
15*6 sq.e. surface ; the cun'ent was generated by 2 — 4 Bunsen’s cells ; 
the r^ings were taken every five minutes, and averaged on one 
hour. 

The amount of hydrogen consumed in reducing the substance 
present is the difEerence between the amount actually evolved and the 
amount which should theoretically be evolved, as calculated from the 
intensity of the current shown by tbe galvanometer. The strength of 
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tlie solutioB, the intensity of the cnrrent, the hydrogen liberated 
thereby, the hydrogen evolved, the hydrogen used in reduction, and 
the temperature are given in eacjh experiment. 

The substances experimented on were orthonitrophenol, paranitro- 
phenol, orthoparadinitrophenol, and picric acid ; they were dissolved 
in water or alcohol of different strengths, generally to the extent of 
O'Ol or OT gram-molecnle per litre ; the quantity of sulphuric ^id 
added was generally 2, but sometimes 4 gram-molecules ; where sodium 
hydroxide was used, 2 gram molecules were added. 

The author has not classified his results, and, inasmuch as nearly 
every condition varies in every experiment, it is difficult to see any 
relation hehveen them. A stronger current does not bring about a 
proportionally greater reduction, a less percentage of hydrogen being 
consumed. Greater reduction occurs in alkaline than in acid solution. 
The order of reducibility of the substances experimented on is the 
same as that in which they are quoted above, the position of the 
nitro-greup seemingly infiuencing it ; for a general conclusion, how- 
ever, the author requires a more extensive series of experiments. 

A. G. B. 

rbenol of Birchwood Tar. By M. Pfrenger {Arch, Fha/rm,, 
228, 713 — 719 ). — Oleum hetulini mfherivm rectificatvm was the raw 
material employed; it is a brownish-yellow refracting liquid with 
acid reaction and sp. gr. 0‘956 at 15 . The liquid was freed from 
acid by means of sodium carbonate, washed with water, and treated 
repeatedly with aqueous potash to obtain the phenoxide. Prom the 
latter, the phenol was separated by sulphuric acid, taken up with 
ether, well washed, and finally dried with sodium sulphate. The 
purified pheuol was fractionated. After numerous operations, a frac- 
tion, 181® to 191, probably cresol with a small amount of phenol, 
was obtained. The fraction 191® to 200®, when heated with zinc- 
dust, yielded mainly toluene and a little anisoil. The same fraction, 
when heated at 150® with methyl iodide and some methyl alcohol, 
yielded methyl cresyl ether and a little catechol dimethyl ether. 
The fraction *^200“ to 205® was dissolved in ether and heated at 80® 
with alcoholic potash ; on cooling, the long needles of the potassium 
salt were collected, dissolved in water, and decomposed by hydrochloric 
acid, after which the separated compound was purified, and found 
to be guaiaeoL The same fraction heated at 150® with methyl 
iodide yielded mainly catechol dimethyl ether and a little methyl 
cresyl ether. 

The fraction 206® to 211°, when fused with potassium hydroxide, 
yielded, as the only definite product, hydroxyisophthalic acid. Tho 
fraction 218® to 224® gives the reactions of monomethyl homoxy- 
catechol (creosolj. The constituents of birchwood tar creosote are 
traces of phenol, cresol, guaiacol, 1.3.4-xylenol and 1.3.4-creosol, 
the third and last compounds forming the bulk. J. T. 

Gozistitatioix of Qninone. By P. ELehrmakn (/. Ohem. [2], 
48, 106 — 110). — It was a w'ork of supex^erogation on the part of Nef 
to prove that the ^ilic acids contain two hydroxyl greups (Abstr., 
1890, 1271), as this has already been generally accepted. 
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The tendency of qninone to form additive products -with 2 and 
4 atoms of bromine Qoc. cit), which enter in pairs into the ortho- 
position, is no better evidence for Fittig’s than for Clans’s formula 
for qninone. Analogy cannot be drawn betw'een Baeyer’s additive 
products of terephth^c acid and additive products of qninone, for the 
latter is an oxygen additive product, whilst hydroterephthalic acids 
are hydi-ogen additive products. The possibility that bromine may 
attach itself to the oxygen atom in qninone, and not to the carbon 
atom, must not be overlooked. A. G. B. 

Colour Reactions of Aromatic Amines. By 0. Lauth (Compt 
rend-y 111, 975 — 977). — ^The author has extended the reaction with 
lead peroxide to a large number of amines. One drop of a 
liquid amiaie, or an equivalent quantity of a solid, is mixed in a 
watch glass with 10 drops of a mixture of 3 vols. of acetic acid of 
8® and 7 vols. of water. Fragments of lead peroxide are placed near 
the edge of the watch glass, and hy inclining the latter the liquid is 
made to touch the peroxide. A similar experiment should be made 
with an alcoholic solution of acetic acid of similar dilution, since 
some of the bases are not soluble in aqueous acetic acid. The colour 
reactions in the second case are sometimes di^erent, in consequence 
of the presence of oxidation products of the alcohol. The following 
results were obtained, the second series of colours being those obtained 
with the alcoholic solution: — 

Aniline^ very fugitive violet-red, changing to I'ed-brown; with 
alcohol the same. MethylanUw£^ blue-green, violet, blue, olive; 
violet, red-violet, olive. BimethylaniUiie^ orange, grass-green, olive- 
green, grey; orange-green. JSthylaniUne^ blue-green, blue, violet, 
olive ; violet, violet-black, olive. JOiethylanilifie^ bright orange, 
yellow; greenish-yellow. Bemzylaniline^ red-hrown, reddish- violet, 
grey ; yellowish-grey, green. Methylhenzylaniline, orange, greenish- 
yellow, grey-green; bright green, hlue-green, violet. Bthylhensyl- 
anSlme^ orange ; olive, bright green, olive. Biphenylamme^ very faint 
violet-grey ; bright green, olive. Methyl dipTienylaynute^ magenta-red, 
violet, brown ; violet- brown. Baraioluidme^ bright blood-red, brown- 
red; bright hlood-red. Ortliotoluidine^ dragon-green, violet; red- 
violet, hrown-violet, orchil-colour. Biinetkylparafuluidine, green- 
hrown, dull yellow; green-brown, dnll yellow. Dimethylorthotolu- 
idine, bright orange-red, orange-brown ; green-brown, olive. Xylidine 
(meta-fili-, meta-y3-, and a mixture of ortho- and para-), blue- violet, 
dark-grey; violet-red, orchil-coloui*. Faraphetiyluneditimvie, bright 
blue-green, brown ; bright blue-green, biewn. Meiaphetiyleiiediaminej 
biewn; brown. Bim^tliylparaphenyletiediamme^ magenta-red, blue- 
violet, violet-black ; magenta-red, blue- violet, blae-black. BimdihyU 
mefapkenylenediamine^ feint yellow-brown ; yellow-brown. Tohiylene- 
diamine^ bright brown-red; bright brown-red. a.^BapMhyhmine^ 
very faint blue-violet; very feint blue-violet. ^-Naphthylamine^ 
very faint brown-yellow; very faint reddish-brown. BimethyUa- 
naphihylKtmine^ bright madder-red, opaque- white ; madder-red, only 
slightly soluble. Benzidine^ intense pure blue, violet, red ; yellow 
solution and blue precipitate. Teira7nethyWe)izidine, grass-green, 
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orange in presence of excess of acid; grass-green. I^imethylurtho- 
aniline. niagenta-TioIet, dullTiolet; grey-green, olive. DimethyU 
metavisidvit*^ yellow-brown ; yellow-brown. C. H. B. 


Ortbaiiiidoparaditolylamine. By O. Fischer and L. Sieder 
(Ber., 23, 3798 — 3802). — Orthamidoparaditolylamine^ 


is prepared by reducing ortbonitroditolylamine (Abstr., 1882, 1059) 
with tin and hydrochloric acid, removing the tin with hydrogen 
sulphide, and precipitating the base with alkali. It crystallises from 
light petrt»leum in beautiful, colourless prisms, which quickly assume a 
brownish-red colour in the air ; it melts at lOO'', and dissolves in con- 
centrated Rulphuiuc acid with a beautiful, blue coloration, which 
changes to gi^een on boiling or remaining for some time. The hi/dro- 
chhride and oxalate crystallise in beautiful, colourless needles, the latter 
being almost insoluble in cold water. The picrate, Ci*Hi 6 N 2 , 0 aH 3 hr 307 , 
forms brownish-red crystals. On long-continued boiling with an 
excess of acetic anhydride, the diamine is converted into the acetyl 
compound, CiiHsKiAc, which crystallises from alcohol in white prisms 
melting at 126®. 

When an alcoholic solution of the diamine is boiled with carhon 
bisulphide for 8 — 10 hours, it is converted into the corresponding 

fhiocarlamide, which is sepaauted from a 

little adhering yellow coloniing matter by repeated crystallisation from 
alcohol, and then forms colourless prisms melting at 270®. It is in- 
soluble in water, sparingly soluble in light petroleum, readily in 
hot alcohol and benzene, and also soluble in concentrated sulph- 
nric acid with a green colour. 

The diamine condenses with aldehydes like other orthodiamines, 
forming anhydro-hases which may be regarded as dei^ivatives of 
dihjdroazaidines. Benzaldehyde yields a compound having the 

constitution C6HaMe<^ ^^^^^> CHPh ; the crude, reddish-yellow, 

ciystalline compound is pmnfied by frequent crystallisation from 
alcohol with addition of animal charcoal, and then forms stellate 
gi'oups of colourless^ needles, and melts at 156*. The hydrochloride 
forms long, colourless piisms ; tdaeplaiinochloride, (C 3 ilIsoKs)s,H 2 PtCU, 
orange crystals melting at 271® ; and the aurochloride, 

Csi£r2()[N2a^^b4.nCl4, 


golden-yellow needles. The anhydro-compoxtnd obtained from salioyl- 
aldehyde separates from alcohol in yellow cryshils; it melts at 160°, 
and is sparingly soluble in water, alcohol, and hydiochloric acid, 
readily in benzene and hot dilute sulphuric acid. The orbhonitro- 
henzaldehyde-derivative forms radiating, yellow crystals, and melts 
ttt 113°. 

On addition of ferric chloiHIde to a solution of the base in alcoholic 
hydrochloric acid, a blood-ired solution is obtained, from wbich almost 
black otystals with a steel-blue lustre separate. These contain 
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ii*on, and on treatment TV’ith ammonia assume a beautif al, red colour. 
The separated red flakes are carefully Trashed, dried, and extracted 
■with benzene, which leaves hydi'ated feiTio oxide as a residue. On 
concentrating the extract, or adding a little light petroleum, garnet- 
red, spear-shaped needles or narrow plates separate. This sub- 
stance melts at 188®, decomposes on more strongly heating, and is 
fairly solnble in benzene, toluene, and boiling alcohol, sparingly in 
light petroleum. It is a feeble base, the salts of which are decom- 
posed by water. Its formation is represented by the following equa- 
tion: — 2CiJB[i6l^r2 -I- 20 = CssH^NaO + + H 2 O. Unlike the 

oxidation product of oithodiamidobenzene, its solutions show no 
fluorescence, and it appears to belong to a new class of compounds, 
of which the oxidation product of metaparatoluyleuediamine is also 
a member. This has the composition OnHuNjO, and crystallises 
from methyl alcohol in brownish-red crystals melting at 246 — 247®. 

H. G-. C. 

Action of Phosphorus Chloride on Aromatic Tertiary 
Amines. By A, AItchaelis and A. Schenk { Anmlm ^ 260, 1 — 39 ; 
compare Abstr., 1888, 834). — Faraphettyl^ieMmethylamineilimethyl- 
jphosphiney PMe 2 *C 6 H 4 *NMe 2 , is obtained by gradually adding the 
theoi*etical quantity of dimethylamidophosphenyl chloride to zinc 
methyl, both compounds being previously dissolved in benzene, and 
the reaction being carried ont in the cold and in an atmosphere of 
dry carbonic anhydride ; the benzene is then distilled off in an atmo- 
sphere of carbonic anhydride, the residual zinc compound treated with 
excess of dilute soda, and the phosphine extracted with ether. It is 
a colourless, highly refractive liquid, boils at# 265®, is lighter than 
water, and very readily oxidises on exposure to the air ; it solidifies, 
when cooled, to a transparent, crystalline mass which melts at 10®. 

Paraphmyl&iediviiethylaminediTnsthylpTiosphine oxide^ 

POMeyCcHA-ISTMe. -f H2O, 

is foi'med when the phosphine is exposed to the air, or, more quickly, 
when it is heated with finely divided mercuric oxide ; it crystallises 
from hot ether in slender, colourless needles, melts at 62®, and is 
\ ei’y readily soluble in alcohol and chloroform. 

The sulphide^ PSMe 2 *C 6 H 4 'NMe 2 , is best prepared by treating the 
phosphine with the theoretical quantity of sulphur in chlort)form 
solution ; it crystallises from hot alcohol, in which it is very readily 
soluble, in colourless needles, melts at 155®, and turns yellow on ex- 
posure to light. 

The compound PMe/06Hi*10ie2,CS3 is produced by tbe direct 
combination of its constituents, the reaction being very energetic ; it 
is a red powder, melts at 162®, and is sparingly solnble in alcohol. 

Para^Jienylenedimethylaminetmnethylphosjphonium iodide^ 

PIMe/OaHi-NMe*, 

prepared by treating the phosphine with methyl iodide in well-cooled 
ethereal solution, crystallises from alcohol in colourless needles, 
melts at 264®, aAd turns yellowish on exposure to light. 

The compound PIMe^t-GsHi'IOLes}, obtained by treating the base 



436 


ABSTBAOTS OB* CHEMICAL PAPERS. 


with ethyl iodide under the same conditions, crystallises in colourless 
needles, melts at 199°, and toms yellowish on exposure to li^ht. 

FaraphmylenedimethijlaminedieihyJpJi osphine^ PBt 2 ' 0 bH 4 *]^ Me 2 , is 
formed when dimethylamidophosphenyl chloride is treated with zinc 
ethyl as described in the case of the corresponding dimethyl deriva- 
tive- It is a colourless liquid, boils at 298°, and solidifies when 
cooled, melting again at 12*5° ; it oxidises on exposure to the air, 
combines readily with bromine, and dissolves freely in hydrochloric 
acid, sulphuric acid, &e. The oxide^ POEtj'CbHi’NMes + H 2 O, pre- 
pared by heating the phosphine with mercm'ic oxide, ciystallises worn 
ether in thick, transparent needles, melts at 65°, and is very readily 
soluble in alcohol and chloroform. The sulphide^ PSEtj-OaHi'^N'AIei, 
is a colourless, crystalline compound melting at 148°. The compound 
PBts*C 6 H 4 *]SjVIe 2 ,CS 2 ciystallises in small, i^ed plates, melt^ at 107°, 
and is insoluble in ether, but soluble in alcohol and hydi*ochloric acid. 

Faraplienylenedimetliylami nedieth yhnethylphospJionm m iodide^ 

PIMeBti-CA-lSTMea, 

formed by the combination of the phosphine with methyl iodide, 
separates from alcohol in colourless crystals, melts at 186°, and is 
readily sol able in chloroform, bat insoluble in ether. The coirespond- 
ing triethyl derivative, PIBts-CeHi'KMea, is formed when the phosphine 
is warmed with ethyl iodide; it crystallises from alcohol in thick, 
colourless needles, melts at 180°, and is insoluble in ether, but readily 
soluble in chloroform. 

FaraphenylenedimetTiyla minediphenylpho^hine oxide, 

POPha-OoHi-NMes, 

is obtained when the corresponding phosphine (loc. cU.) is boiled 
with excess of ferric chloride ; it separates from hot dilute alcohol 
in colourless, moss-like crystals, melts at 183*5°, and is readily soluble 
in alcohol, chloroform, and concentrated hydrochloric acid, but in- 
soluble in water. The sulphide, PSPh/CtH^'NMe*, prepared by 
boiling the phosphine with a carbon bisulphide solution of the theo- 
retical quantity of sulphur, ciystallises in slender, colourless needles, 
melts at 183°, and is readily soluble in alcohol and chlorofoim. 

Faraphenylenedijnethylami nediph&aylmethyJphospTwmum iodide, 

PIMePh2’OeH4*NMe2, 

is a thick, yellowish oil ; when treated with silver oxide in hot alcoholic 
solution, it is converted into a deliquescent, crystalline, strongly 
alkaline hydroxide, the platinochloride (PPh 2 -CaH 4 'NMe 2 ) 2 ,H 2 Pt 01 c, of 
which separates from alcohol in orange plates. 

FheayUnediTnethylaminepJie^iylmefhylpkosph ine oxide, 

P0Phke-06H4-NM:e2, 

is formed when a solution of the hydroxide just referred to, or of the 
corresponding iodide, is boiled with potash; it separates from a 
zoixture of chloroform and light petroleum in compact crystals, melts 
at 146°, and is very readily soluble in most ordinary solvents. 

Bieihylamd^hi^Jienyl chloride, POla'CsHi-NEtj, prepared as de- 
scribed in the case of the corresponding dimethyl compound (Zoo. dt), 
is a thick, reddish oil, readily soluble in benzene, ether, and alcohol. 
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MethjlI)en:iij1amitlopJin<tphpnyI chlorhle^ PClo'CbHi'XAIj'CiH-, ob- 
tained in a similar manner, is a reddish oil, and resembles the diethjl- 
deiivative in its properties. 

^ethylhenzylamidopho^ipliimc acld^ Pf OH 3 )’CtoH 4 'N’Me* 07 H-, obtaine I 
by decomposing the sodium salt (see below) with dilute hydrochloric 
acid, crystallises from water or very dilute alcohol in small, slender 
needles, melts at 96®, turns greenish on exposure to the air, and is 
soluble in acids and alkalis. The sodium salt, 

OXa-P(OH)-G6H4-NMe-C7H7 + 2H3O, 

is deposited in colourless needles or plates when mefehylbenzylamido- 
phosphenyl chloride is decomposed with water, the solution 
neutralised with sodium carbonate, evaporated to dryness, and the 
residue extracted with hot alcohol ; it melts at 283®. 

EtJtylhmzylamidophospJienyl chloride^ PCl2*06H4*]57Et‘C7H7, prepared 
from ethylbenzylamine, is an oil. 

MethylphenylamidophospJienyl chloride^ PClyObHt*Nl^IePh, is also an 
oil ; when treated with concentrated soda, it solidifies to a mass of 
crystals of sodium methflpJienylamidopho*p7iinate, 

0I^a-P(0H)-C6H4-NMePh + 2H3O. 

This salt crystallises from alcohol in colourless, lustrous plates, melts 
at 265®, and is very readily soluble in water, but almost insoluble in 
benzene and chloroform. The corresponding add, 

P(0Hs)-CeH4-N^MePh, 

crystallises from hot water in small needles and from alcohol in 
nacreous plates, and melts at 150*5®. F, S. K. 

New Synthesis by means of Diazo-compoxinds. By B. Hibsch 
(Ber., 23, 8705 — 3710). — The author, when preparing phenol by a 
synthetical method which has lately been used commercially, namely 
the decomposition of diazobenzene salts by boiling, has never ob- 
tained anything like a theoretical yield, and an examination of the 
bye-products led to the following results : — 

If aniline hydrochloride is diazotised and the solution warmed until 
all the diazo-oompound is destroyed, and then distilled as long as any 
trace of phenol comes over, the residue consists of a brownish liquid 
and a small quantity of resin, and deposits crystals after a time. These 
crystals were identified as parahydroxydiphenyl, CuHioO. ISTitro- 
hydroxydiphenyl is also formed in the reaction when an excess of 
nitrite is used, or when the diazo-solution is not allowed to remain 
long enough for the complete absorption of the nitrite. As it is 
probable that the hydroxydiphenyl is formed from phenol and 
diazobenzene, a solution of diazobenzene was shaken with phenol 
with the following results; — 500 c.c. of diazobenzene solution, 
corresponding with 50 grams of aniline, was shaken with 500 grams 
of phenol containing 10 per cent, of water; the phenol solution 
increased in weight to 615 grams, and the aqueous solution contained 
only hydrochloric acid, sod^ium chloride, and phenol. The author 
supposes this phenol solution to contain oxyazobenzene, GaHij'Ns'OGaHs. 

VOL LX. 2 Q 
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It evolves gas after a time in the cold, and decomposes violently on 
heating. It v-as cautiously decomposed in a reflux apparatus, and 
the phenol solution washed with strong salt solution and distilled. 
The portion boiling above 200® was mixed with twice its weight of 
toluene and extracted with 10 per cent, aqueous soda. The soda 
solution ib coloured intensely blue and absorbs considerable quantities 
of oxygen. The product insoluble iu soda, ou distillation, gave, between 
200® and 290®, diphenyl ether, OPh^, to the extent of about SOner cent, 
oil tlie aniline used, and between 820® and 850® a neutral oil which is 
believed to be the ether, CuHg'OPh. 

The soda solution tvas covered with half its volume of toluene and 
acidified y^itk constant shaking. On distillation of the toluene, a 
small quantity of phenol was obtained, and, between 260° and 800°, a 
mixture of parahydroxydiphenyl and orthohydroxydiphenyl to the 
extent of more than half the weight of aniline employed. 

The blue compound, owing to the small yield, could not be isolated. 
It, however, forms an easily oxidisable leuco-compound, and behaves 
like a solution uf paradihydroxydiphenylamine. 

The author has obtained similar results with the homologues of 
aniline, and with benzidine and naphthylamine ; and also w'hen 
ortho-, nieta-, or para-cresol is substituted for phenol. The phenols 
obtained give excellent yields of the con^espouding hydrocarbons 
when heated with zinc-dust. On nitration in acetic acid solution, 
well crystallised nitro-compounds are formed. The description of 
the new compounds is reserved for a later communication. 

E. 0. E. 

Action of Phenylhydrazine on o-Hydroxy-acids and their 
Etherec^ Salts^ 11- By A. Eeissert and W. Katser (Ber., 23, 
8701 — 3705).-— The authors have already studied the action of 
phenylhydrazine on o-hydroxybutyric acid and mandelic acid (Abstr., 
1890, loo ) ; the present paper deals with the further study of the 
action of pbenyliiydrazine on mandelic acid and its ethereal salts. 

When the reaction between mandelic acid and phenylhydrazine is 
brought about quickly (within an hour), pseudophenylhydrazido- 
maudelic acid is formed ; if, however, the mixture is heated for a day 
At 15u°, a mixture of pseudophenylhydrazidomandelic acid and 
mandelic anilide is obtained, which cannot be separated by crystal- 
lisation. ^ ^ 

^auhlie auiVde,^ OH“CEn?h-CO*EHPh, obtained from the above 
mixture by extraction with acetic anhydride, melts at 146°, crj&tal- 
liseb fiom water in beautiful, iridescent plates and dissolves easily in 
iUcoboI, ether, benzene, chloroform, and acetic acid, sparinc^ly in 
light petroleum; this solvent precipitates it from its solutfon in 
benzene or chloroform. The ethyl salt of mandelic acid yields with 
pteiylbydrazine the anhydride of phenylhydrazidophenylacetic acid, 

165-166°), together with varying 

me.Ku0.et^ophmynvd^^mdelk and, obtained 

b 7 the action of benzoic cblonde on pBendoplienylhydrazidomiindolio 
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acid, crystallises fL-om alcohol in colourless needles, melts at 208®, and 
is easily decomposed into benzoic and mandelio acids and pbenylliydr- 
azine. Nitrosn^seudopJienylhydrazidomatideUc acid, Ci 4 ^i^a 03 , ob- 
tained by the action of nitrons acid on psendopbenylbydrazidomandelic 
acid, is very nnstable, decomposeo at abrmt 70°, and is an acid whose 
salts with file heavy metals are extremely nnstable. E. C. B. 


Determination of the Spacial Confilguration of Stereo- 
isomeric Oximes. By A. Haxtzsch (Ber,, 24, 13 — 31; see also 
Abstr., 1890, 348, 970, 1263, 1273 ). — The Configuration of Stereo- 
isomerio Aldoxhies , — In their fi 2 ^st paper on the “asymmetrical 
nitrogen atom,’* Hantzsch and Werner, in agreement with the resnlts 
of Goldschmidt, adopted the view that the two benzaldoximes are 
stmctnrally identical, and that their isomerism is due to stereo- 


metrical canses, as represented by the formnloe, 


HO-]S^ 


3Sr-OH- 


The stmctnral identity of these and similar oximes, which has been 
disputed by many chemists (Abstr., 1890, 1121, 1412), follows from 
the fact that the acetyl derivatives of the ^-oximes are converted by 
traces of hydrogen chloride or of acetic chloride at the ordinary 
temperature into the acetyl derivatives of the a-oximes, whereas, 
as already frequently shown, hydrogen chloride has the reverse 
action on the oximes themselves, convertiner the a- into the fi-corxx- 
pound. This is in full agreement with Hantzsch and Werner’s 
formulae, whereas, to explain it according to the formulae given by 
Beckmann, namely, 


CHPh-C:NOAc and CHPfrC— 3S^Ac, 

\/ 

O 


it is necessary to assume that a far reaching intramolecular change 
takes place, including a migration of the acetyl group from the 
niti*ogen atom to the oxygen atom. Further, both a- and )S-acetyl 
compounds are equally readily converted by soda or ammonia at the 
ordinary temperature into the original oximes, whilst, if in the one 
case the acetyl group were combined with oxygen, and in the other 
with nitrogen, some difference would almost certainly be noticed in 
their stability towards alkalis. 

Hantzsch and Werner absigned to j3-benzaldoxime the second of the 
formulm given above, as it readily yields benzonitrile by loss of the 
elements uf water. The validity of this argument was, however, dis- 
puted by Beckmann (Abstr., 1890, 1121), who maintained that benz- 
amide is the first product of the reaction, and that this then loses water*, 
forming the nitrile. The author, as is shown in detail in a subse- 
quent abstract, finds that, in reality, benzonitrile is obtained directly, 
and that the benzamide found is really formed from the latter by the 
assumption of the elements of water. Moreover, not only /3-benzal- 
doxime, but all jS-aldoximes under certain conditions, readily yield 
nitriles at the ordinary temperature, whilst under the same circum- 
stances the £c-oxiines yield no trace of nitrile. This reaction, therefore, 

2^2 
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affords a ready means of ascertaining to whieli group any particular 
oxime belongs, it being assumed in this, as in the case of maleic acid, 
<S:c., that the groups between which the reaction takes place occupy an 
adjacent position m the molecule. The conversion of the ^-aldoximes 
into nitriles is represented as follows : — 


X-C-H 

X-OH 


The )8-oximes themselves do not usually pass directly into the 
nitriles, but their acetyl derivatives, which, as above stated, are re- 
converted by soda or ammonia into the oiiginal compound, are 
rc'-olved by the alkaline carbonates into the nitrile and acetic acid * — 

X-C-H _ X-C H 

N-OAo “ if OAo. 


The isolation of the ^-aceiyl derivatives is a matter of considerable 
difficulty, although when once obtained in a condition of purity, they 
are fairly stable, and may be recrystallised from most indifferent 
solvents. As, however, the mere blowing of a little hydrogen chlor- 
ide or acetic chloride vapour on to them is sufficient to convert them 
into the a- compounds it is necessary to use acetic anhytede in their 
preparation, and to avoid all traces of mineral acids. For the simple 
determination of the conffguration of an oxime, it is, however, un- 
necessary to isolate the acetyl derivative, the oxime being simply 
boiled with acetic anhydidde, poured into iced watei', filtered if 
necessary, and treated with solid sodium carbonate. The oil which 
separates is the acetyl derivative if the oxime is an cK-compound, and 
the nitrile if it is a )^omponnd- The latter is detected by the odour 
and also by the fact that it does not dissolve in soda in the cold or 
on gentle warming. 

n. Configuration of St&reo-ismwrio Kefoximes, — ^ffitherto the only 
ketoximes concerning which any conclusion as to their configuration 
could be drawn, were those of the benzile group, no facts having been 
discovered which throw light npon the configuration of the stereo- 
isomeric asymmetrical monoximes. The author now finds that this 
may be ascertained by a reaction which has long been known, 
namely, the conversion of the aromatic ketoximes into the isomeiuc 
acid anilides. Thus Beckmann found that benzophenoxime may be 
converted into benzanilide : — 

CPha^S-QH = COPh-NHPh. 

With asymmetrical ketoximes, this reaction might take place in 
two different ways, as shovm by the equation 

I >oar-OH = (i)^o-NHT or (2) 5>c-imx. 

In all the cases^ investigated by Beckmann and his pupils, the 
reaction proceeds in one and the same manner. As stereo-isomeric 
oximes were then unknown, the author has re-investigated this 
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isomeric change with such isomerides, and hnds that, in fact, the 
change takes place in a different manner in the two cases. Although 
the nature of this reaction is not yet fully understood, it appears 
probable that the hydroxyl combined with the nitrogen atom changes 
places with one of the groups combined with the neighbouring carbon 
atom, the tautomeric form of the acid amide containing the group 
C (OH) IN’ being first formed. In the case of stereo-isomeric oximes, 
that radicle will change places with the hydroxyl which is nearest to 
it in space. With t& formulae employed by Hantzsch and Werner 
for the oximes, this intramolecular change is represented in the fol- 
loTring manner : — 


( 1 .) 


Ho-isr 


HO‘C*Y ^ 

x-ii 


o:c*T 

EXIST 


C2.) 




X-OH 


x-(^-OH ^ x-c:o 

X-Y XYH. 


The behaviour of the benziledioximes likewise confirms this sup- 
position, for / 3 -benziledioxime, to which Hantzsch and Werner for 

other reasons assigned the constitution fi X* 0 ]^’ readily con- 
verted into oxardlide, whilst o-benziledioxime, which received the 
Pli.q Q.ph 

asymmetrical formula ^-OH* ^ reality as an asym- 


metrical compound in Beckmann’s reaction. 

In the case of stereo-isomeric asymmetrical ketoximes, it is, there- 
fore, possible to determine the configuration by means of the acid 
amide which it forms in Beckmann’s reaction, the hydroxyl group 
being closer to that radicle which is found combined with the nitrogen 
in the amide. Thus, the two isomeric oximes of paramethoxybenzo- 
phenone, XOH!CPh*C6H4'OMe, yield respectively anisanilide, 
MeO-OeHi-CO'XHPh, and benzaniside, COPh-XH-C8H4'OMe, in a 
pure conation. In most cases, however, it happens that only one of 
the oximes yields a pui-e product, the second giving a mixture of the 
two acid amides, owing to the fa^ that the labile oxime has in the 
reaction nndergone a partial transformation into the more stable 
derivative. Thus, for example, the higher melting oxime of phenyl 
tolyl ketone yields pure paratoluylaniUde, whilst the lower melting 
isomeride gives a mixture of the same compound with benzoparar 
toluidide, the latter being formed in larger quantity. The same 
holds good for the oximes of meta- and para-chlorobenzophenone. 
This reaction, therefore, also renders it possible to determine which is 
the stable, and which the labile, form. Inmost cases, the stable form 
is that in which the hydroxyl is nearest to the nnsubstituted radicle, 
but in certain cases, such as paramethoxybenzophenone, the reverse 
is the case. 

The nature of the acetyl derivatives of these oximes also corre- 
sponds exactly with the behaviour of the latter in the above intra- 
molecular change, the stable forms yielding the stable acetyl 
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compounds, whilst those giving a mixture of amides form acetyl 
derivatives which readily pass into the stereo-isomeride. 

Hitherto it has not been possible to use any systematic nomen- 
clature for the stereo-isomeric ketoximes, but m view of the above 
results, the author pioposes to nse the prefix a- for those in which 
the hydroxyl occnpies the adjacent position to the nnsnbstitnted 
phenyl or other radicle, and the prefix for those in which the 
hydroxyl and substituted radicle are adjacent, as shown in the 
formulae : — 

Ph-C-C6H4X Ph-C-C6H4X 

a-Kctoxime. /S-Ketoxime. 

The benzilemonoximes and phenyltolyloximes then intain their 
present names ; the three benziledioximes, however, which have the 
formulae — 


IS’-OH 


-C-Ph ... Ph-C— C-Ph . X Ph-C C-Ph 

if-OH’ ■ HO-1?^— iif-OH’ N-OHHO-ir ’ 


become uyS-, aa-, and )3/5-benziiedioxime respectively. 

In all the reactions mentioned in this paper, it appears that the 
hydroxyl group of the oxime takes part b & a whole, and not simply 
the hydrogen atom of the group. This forms a strong argument 
against the proposals of Auwers and V. Mever (Abstr., 1890, 1263). 

H. G. 0. 

Ck>iifigaratiozi of Asymmetrical Oximes which do not form 
Stereometric Isomerides. By A. Hantzsch (Per., 24, 31^6).— 
Hitherto stereometidc isomerides have not been found in the case of 
the greater number of asymmetrical oximes ; this may be due either 
to the fact that the “ labile ” form is too unstable to be isolated by 
any method as yet discovered, or to the fact that the hydroxyl group 
occupies a neutral position with respect to the groups X and Y, as in 

the formula Further, the known oxime might in 

reality a mixture of the two isomerides in equal molecular propor- 
tions, shnilar to the optically inactive substances containing an 
asymmetric carbon atom. 

The author has subjected a number of these oximes to the reactions 
discussed in the previous abstract, and finds that all asymmetrical 
oximes correspond with one or other of the possible stereometrical 
formulsD, and that, therefore, the non-discovery of the second isomeride 
is due to the feet that it is so extremely unstable. The mixed 

aromatic ketoximes ail have the a-constitution for in 

Beckmann’s reaction, it is always the aromatic group which migrates 
the carbon to the nitrogen atom, as shown with acetophenone,, 
deoxybenzoin, and phenylacetic acid. The aliphatic ketoximes, on the 
other hand, are, as shown by Meyer (Abstr., 1886, 783), readdy con- 
verted into nitriles by the action of acetic chloride, and must, there- 
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fore, be the /J-isomerides. In the case of the ortho-snbstitnted 
aromatic aldoximes, for which, at first, the /J-constitiition was con- 
sidered most probable, it was fonnd that theii* acetyl componndb may 
be i*econverted into the oximes quite readily, and that they must, 
therefore, be fit-derivatives. 

Of very great interest is the behaviour of the thiophen-derivatives. 
The only known thiophenaldoxime corresponds very closely with 
jS-benzaldoxime ; it yields a nitrile by the action of acetic chloride, 
and is, therefore, really a jS-compound. Thienylglyoxylic acid also 
forms only a ^-oxime, whilst it is found that phenylglyoxylic acid 
yields two, of which the )8-compound is by far the more stable. It 
appears, therefore, that the fit-configuration is stable with the aromatic 
aldoximes, but already labile with their carboxylic acids ; it is rarely 
obtained in the thiophen-derivatives, and has not been found at all 
among the fatty compounds. 

In all cases where a methyl group is present in the oxime, it 
appeal's to exert a repellent influence on the hydroxyl group, which 
then takes up a position adjacent to the second radicle. 

H. Gr. C. 


The Oxinies of Aldehydes and fic-Ketonic Acids. By A. HANii sen 
(Her., 24, 36 — 51). — The results given in this and the following 
paper form the experimental portion of the research of which the 
theoretical results have been discussed in the two preceding 
abstracts. 


(i-Acetylhemaldoxinie^ ^ 


N , is formed by the action of acetic 


anhydride on the oxime, and is an oil which is insoluble in solutions 
of alkaline carbonates, but is converted by ammonia and alkalis into 
the original oxime without forming a trace of nitrile. The action of 
acetic chloride on the oxime is less satisfactory, as the hydrogen 
chloride formed^artially converts it into the /1-oxime. ^Acetylbmz- 

aldoxime^ ^‘OAc’ ^ formed by very carefully adding a slight 


excess of acetic anhydride, gently warming, and pouring into iced 
water. The solution, on immediate evaporation in a vacuum, yields 
the acetyl compound in six-sided prisms ; it melts at 55 — 56®, and is 
soluble in alcohol and benzene, spaimgly in ether. When pure, it is 
fairly stable, but with cold soda or warm ammonia, it is reconverted 
iuto the fi~oxime ; with solutions of potassium or sodium carbonate, 
it yields henzonitrile, but, contmiy to the observations of Beckmann 
(Abstr., 1890, 1121), the author has never been able to find any 
benzamide with the benzonitrile. It is converted into the fifi-acetyl 
compound by mineral acids, acetic chloride, bromine, iodine, Ac., the 
change being instantly brought about by gaseous balogeu hydro-acids, 
acetic chloride, and bromine ; — By the action of acetic chloride on 
the jS-oxime itself, one-half of the latter is converted into the 
fifi-acetyl compound, and the other into /^-benzaldoxime hydrochloride. 

The acetyl derivatives of a- and ^-anisaldoxime are prepared in 
exactly the same manner. The former crystallises in oblique prisms 
melting at 48", and the latter in four-sided prisms melting at 64®. 



444 


ABSTRACTS OF OHBillOAL PAPKKb. 


In their chemical beharioiir also, they closely correspond with the 
acetylbenzaldoximes. 

The oxime of phenylglyoxylic acid already prepared by Mtiller 
(Abstr., 1883, 1129j is not the primary product of the action of 
hydroxylamine. To obtain the latter, the action of hydro^lamine 
must be allowed to take place in the cold, and the solution then 
be extracted with ether. It separates from the latter in large, 
transparent, thick prisms, melts with complete decomposition at 127®, 
and is very soluble in water, alcohol, and ether. Its aqueous solu- 
tion gives a characteristic, ^rk-green, voluminous precipitate with 
cupric acetate. It is converted by acetic anhydride into the acetyl 
derivative, OAc*!NlCPh-COOH, which crystallises in oblique prisms, 
is soluble in alcohol, ether, and acetic anhydride, and decomposes at 
118 — 119" ; with alkalis and alkaline carbonates, it yields the original 
oxime, which has, therefore, the a-confignration. The /S-phenyl- 
oximidoacetic acid, already obtained by Muller, is prepared by heating 
the acid with hydroxylamine in neutral, acid, or alk^ine solution, or 
even by allowing them to remain together in the cold for several 
dajs. It crystallises in small, white needles, or four-sided, oblique 
pribms, melting when quite pare at 14o® "with evolution of gas, is 
less soluble than the iz-compound in water, chloroform, and ethez’, 
and is very stable towards mineral acids, and even concentrated 
sulphuric acid ; on long continued boiling with hydrochloric acid, or 
more readily with hydiraylamine hydrochloride, it is converted into 
benzonitrile. The j5-acetyl compound is obtained with difficulty in 
bix-sided tablets ; it melts at 124-~125® with decomposition, and passes 
very readily into benzonitrile and carbonic anhydride, thns confirming 
the suppo'^idon that the compound has really the /^-configuration. 

Like a-benzaldoxime, a-phenyloximidoacetic acid is converted into 
the /9-componnd by the action of hydrogen chloride on its diy ethereal 
Bolntion, a very unstable hydrochloride of the latter being fii^t 
iormed. On the other hand, whereas /}-henzaldoxime is i»econverted 
into the a-componnd by dilute aqueous hydrochloric acid, the i-everse 
reaction takes place with the phenyloximidoacetic acid, the a- passing 
into the ^-derivative. The latter may. however, be indirectly con- 
verted into the a-compound by the action of acetic chloride, which 
yields £t-acetylphenjloximidoacetic acid. 

The only known oxime of thioplienaldehyde melts at 128®, and 
corresponds in its physical propei*ties with ^-benzaldoxime, and 
would, thei’efore, appear also to have the j3-contiguration. This is 
conllimed by the fact that not ouly the acetyl compound, but the 
oxime itself, readily passes into thiophen-nitnle on treatment with 
bodium carlxznate solution. The acetyl compound, 04 H 3 S*CH'N 0 Ac, 
cTystallises in oblique prisms melting at 75 — 80® with decomposition. 
The oxime of thienylglyoxylic acid has been prepared by Peter 
(Ahsti*., 1885, 765), and Bradley (Abstr., 1886, 1014), who desciibe it 
as ciystallising in slender needles, and melting at 137". After xe- 
cryst^isation from dilate alcohol, the author found the melting point 
145 — 146®, decomposition also taking place. It has also the /3-con- 
iigurataon, and like /^-phenyloximidoacetio acid is sparingly soluble in 
water; it passes even more readily than the latter compound into the 
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nitiile when warmed with acidified water, or better with hydroxyl- 
amine hydrochloride. Its acetyl compound, which is best obtained bj 
the action of acetic chloride, forms small prisms, melts at 85 — 87^ with 
evolution of gas, and is converted into the nitrile not only by alkaline 
carbonates, but also by acetic acid, water, and alcohol. 

The oxime of pyruvic acid, or methyloximidoacetic acid, has also 
the |8-configuration. Its acetyl derivative, OHj‘C(!N‘OAc)’COOH, 
crystallises in a similar manner to the oxime, melts at 6U® with 
decomposition, and is converted by potassium carbonate at 0° into 
acetonitrile, carbonic anhydride, and water. H. Gr. C. 


Stereo-isomeric Eetoximes. By A. Haxtzsch (J?er., 24, 51 — 61) . 
As already explained, the configui*ation of the stereo-isomeiides of 
asymmetrical ketoximes may be ascertained by their behaviour in 
Beckmann’s reaction. The reagent employed was phosphorus penta- 
chloride in absolute ethereal solution; the hydrolysis of the acid 
anilide formed was carried out by heating with concentrated hydro- 
chloric acid at 160°. 

MethoscyhenzopJienone^ C 0 Ph*C 8 H 4 * 0 Me, is readily obtained by the 
action ot benzoic chloride on anisoil in presence of aluminium 
chloride, according to Gattermann’s description (Abstr., 1890, 962). 
The action of hydroxylamine was carried out in alkaline solution, 
and the oximes separated by fractionally precipitating the acetic 

Ph-Q-CfiH^-OMe 

acid solution with water. The a-oxime, > separates 

generally as an oil, and ciystallises from alcohol in four-sided, 
seemingly rhombic tablets melting at 137 — 138°. Its hydrochloride 
iorms small needles melting at 123 — ^124°, and its acetyl compound 
melts at 100°. Acetic chloride yields a mixture of the and 
/i-acetyl compounds. In Beckninn’s reaction, below —10° an 
anilide is formed which on hydrolysis yields aniline, methyl chloride, 
and phenol. Above —10°, some of the isomeidc aniside of benzoic 

acid IS also formed. The )8-orzme, ^-Og; ’ ^ more readily 

soluble in organic solvents than the a-compound, and crystallises 
seemingly in rhombohedra. It forms a hygroscopic hydrochloride 
melting at 110°, and an ucefyZ-derivative melting at 52 — 53°. In 
Becknmnn’s reaction it is converted at all temperatures into the 
aniside of benzoic acid, which, on heating with hydrochloric add, yields 
methyl chloride, parrimidophenol, and benzoic add. The /J-configura- 
tion is, therefore, the more stable. 

The oximes of parachlorobenzophenone were prepared and separated 

Ph-C-OeHiOl 
ii , ea 


by the method given by V. Meyer. The ct-oxime, 


HO-IS- 


gave 


the anilide of parachlorobenzoic acid, whilst the y3-acid, even at 
—10°, formed the parachloranilide of benzoic acid, mixed with para- 
chlorobcnzanilide. The a-componnd is, therefore, here the stable 
modification. 

The oximes of metachlorobenzophenone and the chloroketone itself 
have not hitherto been prepared. The latter is obtained by convert- 
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in^ metamidobenzoic acid successively into metachlorobenzoic aci<i 
and its chloride, and acting with the latter on benzene in presence of 
alaminium chloride. It forms a crystalline powder spaiingly soluble 
in alcohol and melts at 82 — 83®. The oximes were prepared in 
the usual manner and separated by fractional precipitation with 
water from acetic acid solution ; the x^oxime is a crystalline powder 
which melts at 132 — ^133'", and in Beckmann’s reaction yields meta- 
chlorobenzanilide. The fi-ozime melts at 105 — ^106“. and gives in 
Beckmann’s reaction at —20®, a mixture of the metachloranilide of 
benzoic acid and of metachlorobenzanilide. Here again, therefore, 
the a-derivative is the stable modification. 

The oximes of paratolyl phenyl ketone have already been fully 
described. The a-oxime readily yields the anilide of paratoluio acid, 
and the /J-oxime a mixture of two-thirds of the paratoluidido of benzoic 
acid and one-third of the anilide of paratoluic acid. )d-Tolylphenyl- 
ketoxime is, therefore, the most labile of the hitherto discovered labile 
modifications, which is probably due to the presence of the methyl 
group. It has also been found that the )£J-modification of parethyl- 
benzophenonoxime is much more stable, and under suitable conditions 
may be converted solely into parethylbenzanilide. 

In addition to the thienylphenylketoxime, CiSHa'CPhlN’OH, dis- 
covered by Comey (Abstr., 1884;, 1168), an ibomeiic compound is 
formed in the preparation of the oximes by Auwers’ method, which is 
less readily soluble in the usual solvents and melts at 113 — 114®, the 
first componnd melting at 91 — ^92®. Both are readily converted into 
acetyl compounds, that obtained from the less fusible oxime melting 
at 88 — 89®, and that from the more readily fusible oxime at 80 — 84®. 

The Beckmann intramolecular change does not proceed smoothly 
with either compound, probably owing to the presence of the thienyl 
gi’oup, and it has not, therefore, been found possible to determine 
which has the a-, and which the j3-configuration. 

The formation of two different hydrochlorides of stereo-isomeric 
methoxybenzophenonoximes mentioned above is of importance, inas- 
mucli as it shows the existence of stereo-isomeidc ammonium com- 

H 

pounds of the general formula R'zzH/OH, which probably stands 

\ci 

in close relation to the observation of Le Bel on certain differences in 
simpler structurally identical ammonium salts. H. 6. 0. 

OonstitTitioia. of Fnlmiiuc Aoid: Dibenzoylcarbamide. By A 
F. Hollsmax (Bar., 23, 3742 — ^3744). — ^When the dibenzoylcarb- 
amide recently described (this vol., p. 64) is heated with 4 parts of 
aniline at 180 — 190®, it yields ammonia, benzamide, hezanilide, and 
symmetrical diphenylcarbamide ; the relatively small quantity of 
ammonia and henzanilide is due to the fact that they are produced 
by the interaction of part of the benzamide with aniline. 

The dibenzoylcarbamide from guanidine carbonate and benzoic 
anhydride melts at 197®, instead of 210®, as stated in text books, and 
is consequently identic^ with the symmetrical carbamide obtained 
fmm silver or sodium cyanamide. 
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Tlie autlior considers fulminic acid to be a tautomeric compound 
represented bj the following three formulae, which readily serve to 
explain its reactions : — 

NO-CMOj; hon:c;o;xoh. 

J. B. T. 

Hydroxyketones fSrom Fatty Acids and Phenols. By A. 
Goldzweig and A. Eaiskr (/. pr. Ghem. [2], 43, 86 — 98 ; compare 
Perkin, Trans., 1880, 646 — 549; Fencki. Abstr., 189U, 488). — 
Projpionyljpli&iol^ 0 H* 06 H 4 ‘C 0 Bt, is obtained by dissolving zinc 
chloride (2 parts) in propionic acid (1 part), adding phenol 
(1*5 parts), and heating until the liquid begins to boil (155°); 
the cooled mass is shaken with water and the undissolved portion 
recrystallised from hot water. It forms colourless needles or 
short, rhombic prisms; it is anhydinus and gradually becomes 
pale-yellow on exposure to light; it melts at 148'^ and dissolves 
in water (2896 parts at 15° and 80 parts at 100°), alcohol, and 
ether; its solutions arc not coloured by ferric chlonde, but they 
reduce ammoniacal silver solution in the cold. When melted with 
alkalis, it yields parahydroxy benzoic acid (m. p. 210®) and phenol. 
The dihroiMo-derivative, G 9 HbBr 302 , crystallises in leaflets which melt 
in a capillary tube at 100°, and are spaidngly soluble in water, but 
freely so in alcohol and ether. Pro^nyldiniM'opheml foimis lustrous, 
yellow, anhydrous crystals which melt at 180®, and dissolve in hot 
water, alcohol, ether, and alkalis. Frapionylplteiiol hydrasone forms 
yellow leaflets which melt at 80° ; it is insoluble in water and is un- 
stable therein ; it dissolves in alcohol, ether, and benzene, and the solu- 
tions give precipitates with the salts of the heavy metals. 

Frop%07iylresorcinoly C6Hi(OHyCOEt [(OH)* : COBt =1:3:4], is 
similarly prepared; it crystallises in lustrous, pale ruddy-yeflow, 
slender needles, and melts in a capillary tube at 95° ; it dissolves in 
alcohol, ether, benzene, and alkalis, but very little in water; it is 
coloured dark-red by ferric chloride but not by bleaching powder ; its 
solution in water is precipitated by silver nitrate, lead acetate, and 
barium hydroxide ; lu'omine precipitates it in weak alcoholic solution ; 
its orientation is deduced from its analogy to orthoparadihydroxvaceto- 
phenone (resacetophenone). The hydrazone melts at 115® and is very 
unstable ; it is similar in properties to propionylphenolhydrazone. 

Propionylquinol, C«H*(OH)8'COEt, is prepared like propionyl- 
phenol ; it crystallises in long, slender, lustrous, white needles, melts 
at 92° and is soluble in the same solvents as the above compounds ; 
with ferric chloride, it gives a yellowidi-red coloration ; its solutions 
are precipitated by lead acetate and bromine-water, and reduce silver 
and copper solutions. The hydraaone melts at 100° and resembles the 
above hydrazones in properties. 

Oatechol does not form such ketones as the above, either with 
propionic or acetic acid ; pyi*ogalloI, on the other hand, yields them 
very easily. 

Aceto-a-naphthol (a-hydroxynapthyl methyl ketone) has been 
described by Witt (Abstr., 1888, 486). Propio^iyl-a^naphthol, 
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obtained by beating propionic acid (75 grams) with zinc cblorido 
(100 grams) and a-napbtbol (145 grams) and extracting with water 
and then with ether, forms yellow crystals which melt at 81® ; it dis- 
solves in sulphuric acid with an orange coloui*, and in alkalis with a 
vellowish-brown colour ; it also dissolves in hot alcohol and ether, the 
solution in alcohol being coloured violet by ferric chloride. The 
hyJrazone forms lemon-yellow crystals which are stable in air, melt at 
128®. and dissolve in alcohol and ether. With diazobenzene chloride, 
propionyl-a-naphthol yields propionyl-n-naphtholazobensme ; this forms 
yellowi'^h-red crystals which melt in a capillary tube at 110°. 

JjiffijnjUix^itnphthol ciystallises in slender, grey, silky needles, 
melts at 78°, and is more soluble in water than the propionyl-deriva- 
tive. I<iohntyryl-x-naphthol melts at 79°. A. Gr. B. 

Chloro-derivatlves of Benzaldehyde. By H. Eromakn and E. 
ScHWECHiEX {Amialen^ 260, 53 — 78). — ^As the chloro-derivatives of 
benzaldehyde, some of which have recently been employed by Erd- 
mann and EirchofE for the synthesis of naphthalene derivatives 
(Abstr., 1880, 150), have as yet been but little investigated, and as 
many contradictory statements appear in the literature of these com- 
pounds, the authors have made them the subject of a more complete 
investigation. 

The monochlorobenzaldehydes have, when pure, a pleasant odour, 
like that of oil of bitter almonds, but when boiled with water they give 
off irritating vapours. 

Orthochloirobenzaldehyde (compare Erdmann and Kirchoff, loc. 
cit) is best obtained in a pure condition by means of its oxime ; it 
melts at —4*5 to —8% boils at 213 — 214®, and gives orthocbloro- 
benzoic acid on oxidation. The oximSy CtHbCINO, is formed when 
the chlomldehyde is warmed with hydroxjdamine hydrochloride and 
sodinm carbonate in aqueous solution ; it crystallises from alcohol in 
compact prisms, a : b ; o = 0*49926 : 1 : 0*48256 ; j3 = 85° 10', melts at 
75—76®, and is reconverted into the aldehyde % boiling, dilute (1 : 1) 
sulphuric acid. The hydrochloride is gradually precipitated in large 
crystals when hydrogen chloiide is passed into an ethereal solution 
of the oxime ; it is soluble in ether and is reconverted into the oxime 
by cold sodium carbonate. The acetal is formed when chlorobenzalde- 
hyde is boiled with acetic anhydride and sodium acetate ; it crystal- 
lises from alcohol and chloroform, in which it is only sparingly 
Mluble, in colourless needles, melts at 205 — ^206®, and is reconverted 
into the aldehyde by boiling sodium cai'bonate. 

Meiachlorohensaldehyde is best prepared by reducing metanitro- 
benzaldehyde (50 parts) with stannous chloride (225 paits) and con- 
centrated hydrochloric acid (3U0 paz'ts), gradually treating the ice- 
cold and dilated solution of the amido-compound with a solution of 
sodium nitrite (23 parts) in water (90 parts), and then decomposing 
the diazo-compound with a hydrochloric acid solution of cuprous 
chloride ; when benzaldehyde is treated with chlorine in presence of 
zinc chloride as recommended by Muller (D.E.-P. 30829, 1883), both 
the metor and the para-chloraldehyde are formed. Me^chlorobenz- 
aldehyde melts at 17 — 18° and boils at 213 — 214°. The a^oxime^ 



ORGANIC OHEMSTRT. 


449 


C 7 HeClN 05 obtained in tbe same way as tjbe corresponding ortho- 
componnd, rrrAtallises from alcohol in large, pointed prism and 
melts at 70 — 7V. 

MetacMoro-(B-henzdldoxime hydrochloride is gradually deposited in 
small, colourless crystals when hydrogen chloride is passed into an 
ethereal solution of the a-oxime ; it melts between 130“ and 140® with 
slight decomposition, and has a strong acid reaction. The B-oxime^ pre- 
pared by decomposing the hydrochloride with sodium carbonate, crys- 
tallises from dilute alcohol in long prisms and melts at 115 — 116° 
when quickly heated, being converted into the a-oxime, a change 
which is analogous to that observed by Beckmann (Abstr., 1889, 607) 
in the case of /J-benvaldoxime- Both the a- and the j8-oxime of 
metachlorobenzaldehyde are decomposed by dilute sulphuric acid into 
the aldehyde and hydroxylamine. 

Pure parachlorobenzaldehyde (compare Erdmann and Kirchoff, 
loc. cit.) melts at 47*5° and boils at 213 — 214°. The n-oxime^ 
OtHgCIINO, is formed when the aldehyde is treated with hydroxyl- 
amine hydrochloride and sodium carbonate as described in the case 
of the ortho-compound; it separates from alcohol in colourless 
crystals, melts at 106 — 107°. and is very readily soluble in ether. 

The hydrochloride of the /?-oxime is obtained when the o-compound 
is treated with hydrogen chloiide in ethereal solution ; it crysinllises 
in prisms, melts at 100 — 110° with slight decomposition, and has a 
strongly acid reaction. The ^-oxime^ prepared by decomposing the 
salt with cold sodium carbonate solution, crystallises from dilute 
alcohol in flat prisms, and melts at 140“ when quickly heated, being 
at the same time converted into the o-oxime. The a- and the )8-oxime 
are both readily decomposed by dilute sulphuric acid yielding hydr- 
oxylamine and parachlorobenzaldehyde. 

ParcMhlorophenijlisocrotonic acid, CeHiCl-OHICH-CHs'COOH, is 
formed as an intermediate product in the conversion of parachloro- 
phenylparaconic acid (Joe. dt,') into 2- chloro-l'-naphthol, and is best 
prepared by carefully heating the paraconic acid in an oil-bath until 
the evolution of carbonic anhydride is at an end. It sepaiutes from 
carbon bisulphide in colourless crystals, melts at 108 — 109°, and 
when heated for some time at its boiling point is converted into the 
chloi’onaphthol mentioned above. The sodium salt, 

OioH,0108Na + 2HA 

crystallises from hot water, in which it is rather sparingly soluble, in 
colourless prisms. 

The dichloro-derivatives of benzaldehyde can be prepared by 
chlorinating the coiresponding dichlorotoluenes at their boiling 
points and then shaking the dichlorobenzal chloride (I part), obtained 
in this way, with a mixture of concentrated sulphuric acid (2 parts) 
and fuming sulphuric acid (2 parts), containing 10 per cent- of 
sulphuric anhydride, until the evolution of hydrogen chloride is at an 
end ; in the case of the compound of the constitution 

[OHCU:Ch = l:3;4] 

the temperature must be raised to 30 — 40°, and in the case of the 
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1:2: S-compound to 40 — 50" in order to complete the reaction. The 
acid «!olntion is finallr sepai’ated fiom smy nndecomposed, insoluble 
cliloi*ide, poured on to ice, the crystalline aldehyde treated with 
sodium carbonate to free it from chlorinated derivatives of benzoic 
acid, and purified by distillation. 

Bicldoruh^hcnld^lnjde [CHO : Cl^ = 1 : 2 : 4], prepared from the 
corre'^ponding dichlorotoluene, crystallises in colourless prisms, melts 
at 70 — 71% boils at 231 — ^245% and has an odour like that of oil of 
bitter almonds. The ofime crystallises in long, silky needles, melts 
at 136 — 137% and combines with hydrogen chlonde in erhei’eal solu- 
tion lieldini^ a crystalline hydi*och}oride melting at 133*5", which is 
reconverted into the oxime on treatment with sodium carbonate. 
The w'Hal eiystallises in plates, melts at 221 — 222% is only very 
sparingly soluble in the ordinary solvents, and is decomposed by 
soda. 

The dichlorobenzaldehyde (m. p. 57 — 58®), described by Gnehm, 
(Ber.^ 17. 752), has the constitution [CHO : Clj = 1 : 2 : 5]. It is 
volatile with steam, very readily soluble in most ordinary solvents, 
and dissolres in concentrated sulphuric acid with an olive-green 
coloration ; on oxidation with potassium permanganate, it is con- 
verted into paiadichlorobenzoic aeid(m.p. 152 — 153"), from which 
paradichloi*obenzene ( m. p. 53 — 54") can be easily obtained. The oxiTns 
crystallises from dilute alcohol in colourless needles, melts at 
124 — ^125", and forms a crystalline hydrochloride which is very readily 
soluble in ether. 

JOichhrobenzaldeJiyde [COH; Cl^ = 1:3:4], prepared from the 
corresponding dichlorotoluene, melts at 43 — 44®, not at 68® as 
stated by Beilstein (Anpul&ii, 162, 229) ; it boils at 247 — 248®, is 
readily volatile with steam, and on oxidation it yields orthodichloro- 
benzoic acid (m. p. 201 — 202®). The a^oxime^ CTHiOhIN-OH, ciystal- 
lises from hot water in microscopic prisms and melts at 114 — 115®. 
The hydrochloride of the ^-oxime is precipitated in mystals when 
hydrogen chloride ib passed into an ethereal solution of the a-com- 
pound ; it melts at 150" with decomposition, aud is decomposed by 
sodium cai'bonate yielding the fi-oxime. This compound crystallises 
from dilute alcohol in moss-like needles, and melts at 120® when 
quickly heated, being reconverted into the a-oxime. 

2:4!r]jichloro^henyljparaconie acid^ CuH^ChOi, can be obtained by 
heatinsr the corresponding dicblorobenzald^yde with succinic an- 
hydride and anhydrous potassium acetate at 130 — 140° for 4 — 5 hours, 
as dcscrilied in the preparation of chloropheiiylparaconic acid (loc* 
eit). It crystallises from hot water, in which it is only spai-inglv 
soluble (1 in about 140), in coiouidess plates, melts at 164*5 — ^165*5®, 
and bas a very bitter taste; the barium salt crystallises from hot 
water in prisms. The corresponding 2 : 0’dichloro-aeid, 0 uH 8 Cls 04 , 
piwared in like manner, crystallises in colourless plates with 1 mol. 
HgO, melts at 197— 198% and decomposes at 212" with evolution of 
carbonic anhydride. The 3 ; 4-dicMo/v-acid, CiiHaCl^Oi, crystallises 
from water in needles, melts at 136—137% and decomposes at about 
170® with evolution of carbonic anhydride. 

2:4-JD£ehlorqphenylisoerotonic acid, CioEsChOa, can be obtained by 
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heating the coTTesponding paraconic acid in an oil-bath until tLe 
evolution of carbonic anhydride is at an end; it crystallises from 
carbon bisulphide in colourless prisms, melts at 120 — 121°, and on 
further heating is converted into 2 : 4-dichloro-l'-naphthol melting at 
132° (compare Erdmann, Abstr., 1889, 266). 

2 : h-Bichlorqphenylisocrotonic addy prepared in like manner, crystal- 
lises from carbon bisulphide in colourless prisms, melts at 148 — 149°, 
and gives 1 : 4-dichloro-l'-naphthol when heated more strongly. 

3 : 4i‘Bic1iorop}ienylisQcroimk{c acid is formed in small quantities when 

the corresponding paraconic acid is heated carefully, but the principal 
products are 1 : 2-dichloro-l'-naphthol and 1 : 3-dichloro-l'-naphthol ; 
it crystallises in colourless needles, melts at 63 — 64°, and is only 
sparingly soluble in water. F. S. K. 

AddoxL of Hydrozylamine on Benzoylacetaldeliyde. By^ 
Claisen and R. Stock (R^r., 24, 130 — 138). — The action of hydr- 
oxylamine on benzoylacetaldeliyde diffei-s in some respects from its 
action on 1 : 3-diketones, R‘CO*CHn*0O*R. The first product of the 
reaction is the monoxime, CO*Ph-CH 2 *CH!N’OH, whilst in the case of 
the diketones the reaction goes a step fui*ther; the elements of 
two molecules of water are eliminated, and an isoxazole is formed. 
The elimination of the elements of water from the monoxime of 


benzoylacetaldehyde takes place in two ways, according to the con- 
ditions; either cyanacetophenone or phenylisoxazole being formed. 
The latter is less stable than the isoxazole obtained from the diketone, 
and is slowly converted by aqueous alkali, instantly by sodium ethoxide, 
into the sodium salt of cyanacetophenone. 

Beyisoyhicetaldodme, COPh*CH 2 CHIK’OH, is obtained by adding 
a concentrated aqueous solution of hydroxylamine hydrochloride to 
the sodium salt of benzoylacetaldehyde, dissolved in seven times the 


weight of water and cooled to 0°. It crystallises in colourless piisms, 
melts at 86 — 87°, and is easily soluble in benzene, hot water, alcohol, 
methyl alcohol, ether, and chloroform, sparingly so in light peti*- 
oleum and cai’bon bisulphide. It gives a bright yellow solution 
with alkalis, and is precipitated with carbonic anhydride; on the 
other hand, it dissolves to a noticeable extent in alkaline carbonate. 
Ferric chloride tiims the alcoholic solution dark gi*een, which is con- 
verted to a deep blue on the addition of sodium acetate ; excess of 
sodium acetate precipitates a black iron salt. 

Cyanacetophenone, COPh-CHa'ON, is prepared by mixing sodium 
benzoylacetaldehyde (17 gmmR) dissolved in water (100 c.c.) with 
aqueous soda (4 grams in 20 c.c.) and hydroxylamine hydro- 
chloride (7 grams), and heating the mixture for a day on the water- 
bath. The oxime is also converted into cyanacetophenone by warming 
with acetic anhydride, and treating the product with soda. It 
crystallises from water in colourless, flat prisms and plates, resembling 
benzoic acid, melts at 80 — 81°, and is easily soluble in alcohol, but 
gives no coloration with fen*ic chloride. It dissolves in dilute alkalis 
and alkaline carbonates, and is reprecipitated by carbonic anhydride. 

0 — If 

Phem/lisojeoBole, is obtained when the above 
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Artificud Sslicylic Acid. By W. B. Dunstan and 0. F. C. 
Bloch {FMrm. J. Trans. [3], 21, 429 — i!36).— Artificial salicylic acid 
Lna been observed to differ in its therapeutic action from the pure 
“ natural ’’ acid obtained from the oil of -winter-giaen. Although 
much work has already been done on the subject with the view of 
ascertaining the cause of this difference, the exact nature of the 
impurities contained in the artificial acid of commerce has not been 
experimentally established. The authors have examined two forei^ 
acids, isolated by Williams in 1878 from commercial salicylic acid, 
but nob then identified. These acids are now shown by their physical 
and chemical properties, as well as by the analyses of their silver and 
lead salts, to be orthoeresotic or orthohomosalioylic acid 
[OH 3 : OH : COOH =1:2:3], and metacresotic or metahomosalicylic 
acid [CH 3 : OH : COOH =1:3:4] x*especfcively. The ortho-acid melts 
at 163® (corr.), the meta-acid at 174’6® (con*.). They have been 
formed fi*om the corresponding cresols contained in the crude phenol 
from which the salicylic acid had been prepared. 

The melting point of pure salicylic acid has been variously stated, 
the highest recorded temperature being 159® and the lowest 155®. 
The authors find that “ natural ” salicylic acid, after recrystallisa- 
tion from alcohol, melts at 156*75® (corr.), and that if the acid 
melting at this temperature be converted into the sodium salt, and 
fractionally precipitated with silver nitrate, the acid recovered from 
each fraction of silver salt also melts at 156*75®, which may therefore 
be accepted as the melting point of the pure substance. By very 
slowly cooling a 1 per cent, solution in hot watei*, the pure acid may 
readily be obtained in large, distinct, prismatic crystals, but in presence 
of about 5 per cent, of one of the cresotic acids, the salicylic acid 
no longer famishes large crystals, and the impure acid melts at a 
lower temperature. 

A specimen of the artificial salicylic acid of commerce (m. p. 
154*5°) was examined by Williams’ method. It was converted into a 
calcium^ salt by boiling with water and calcium carbonate, and 
crystallised many times from water. From the residue of soluble 
salt from which most of the calcium salicylate had crystallised, there 
was obtained a small quantity of an acid, which after further i)urifi- 
cation melted constantly at 151° (corr.). Analysis of the silver 
and lead salts, as well as its physical and chemical properties, 
proved it to be paracresotic or parahomosali(^lic acid 

(OH : OH : OOOH = 1:4:3). 

For the purposes of preparing pure salicylic acid from the impure 
acid of commerce, the method depending on the different solubilities 
of the calcium salts was not found satisfactory, being extremely 
tedious, owing to the number of recrystallisations that are necessary. 
A bettOT plan consists in preparing the lead salts by the action of 
lead carbonate, and ciystallising these from dilute alcohol; lead 
sa^ylate being much less soluble than the lead cresotates. By 
this means 70 — 80 per cent, of the original acid may' be recovered in 
tha form of pure salicylic acid from the first fraction of crystals 
4iap0fiatai from the alcoholic solution. 
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At the request of the authors, Professor Oharteris ascertained 
whether tLe three cresotic acids described above were poisonous. 
When administered in alcoholic solution to animals by injection, the 
ortho-acid was observed to be markedly toxic, the para-acid less so, 
whilst the meta-acid proved to be innocuous. W. B. D. 

Cotimarone. By A. B. L. Dohme (Amer. Ohem. 13, 29 — 34 ; 
compare Fittig and Ebert, Abstr., 1883, 474 ; Bossing, Abstr., 1886, 
388 ; and Kraemer and Spilker, Abstr., 1890, 496). — Aniline and con- 
centiated ammonia are without action on coumarone even when 
heated with it in sealed tubes at 280*^. Bromocoumarone, obtained 
by heating the dibromo-additiye product with alcoholic potash, is 
also unaiSected by these reagents. When coumarone and phosphorus 
pentachloride in molecular proportion are heated in sealed tubes at 
175°, a mixture of coumarone dichloride and chlorocoumarone is 
obtained, and the latter, when heated at 275° with excess of penta- 
chloride in a sealed tube tor five hours, gives a compound which 
melts at 57*5 — 58°, crystallises in long, thin, white, satiny needles, 

and appears to have the constitution OsHiC^Q^^j^OCl. The remark- 
able stability of the coumarone molecule, and the difficulty with 
which the oxygen contained in it is replaced, both point to the con- 
clusion that the closed-ring formula suggested by Fittig and Biantzsch 
correctly represents its constitution. G. T. M. 

Qninonecarboxylic Acids. By J. Stibglitz (Amer. Ohem, 

13, 38 — 42). — Tetrethyl pcurcuMoroqmnme&^^ 

CeCl20,[CH(C00Et)j2, 

is prepared by treating tetrachloroquinone (1 mol.) in dry benzene or 
acetone with ethyl sodiomalonabe (4 mols.) dissolved in absolute 
alcohol. The reaction is complete after heating the mixture in a 
water-bath for a few minutes, and on acidifying, washing, drying, 
and evaporating the benzene solution, a dark oil is formed, which, 
when mixed with a little cold alcohol, deposits yellow needles. On 
recrystallisation from hot alcohol, pale yellow needles are obtained ; 
these are only slightly soluble in ether or benzene, dissolve readily in 
chloroform and in hot alcohol, and with the alkaline hydroxides give 
deep violetj-coloured solutions, due to the formation of compounds in 
which sodium or potassium is substituted for the remaining hydrogen 
atom in the malonic groups. Beducing agents, such as sulphurous 
anhydride or zinc-dust and glacial acetic acid, convert the compound 
into tetrethyl ^radiohloroqmnoldimalcmate^ 

Ce(OH)2ai2[CH(OOOBt)2]2. 

This substance crystallises in white needles, melts at 160 — ^161°, dis- 
solves readily in ordinary solvents, gives a violet coloration with 
alkaline hydroxides, and is converted by oxidising agents, such as 
ferric chloride, into the quinone. 

Tetrethyl pceramidoqwm^ 05 (]S[Ha) 2 O 2 [CH(COOEt) 2 ]s, 

crystallises in long, i^t prisms, melts at 159 — 160°, and is formed 
when tetrethyl paradichloroquinonedimalonate is treated in the cold 
with alcoholic ammonia. It may be precipitated from its solution by 

2 % 2 
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means of water, and purified eitlier by preci])itation fi’om its solution 
in chloroform by light petroleum or by simply washing it with other. 

Tetrethyl paradichloroqninonedimalonate is readily dissolved by a 
dilute solution of sodium hydroxide, the odour of alcohol being imrao- 
diately perceptible. If, after remaining a few minutes, the solution 
be poured into cold snlphnric acid, a brown precipitate is formed, 
and this^ on reciystallisation from acetone or alcohol, fonns dark-red 
plates of ^arachlorJiy^roxyqtivtwney OB['CsH 301 O 3 ; it sublimes with 
slight decomposition and withont having previously melted, and 
is easily soluble in alcohol, in acetone, and iu the alkaline hycli*- 
oxides. If the solution of tetrethyl paradichloroqninonemalonate and 
sodium hydroxide be allowed to remain for an hour, and tben warmed 
on a water-bath, both chlorine atoms are displaced by hydroxyl, the 
i*esnlting compound agreeing in its properties with those ascribed to 
paradihydroxyqninone by N^ietzki (Abstr., 1888, 1181) and Loewy 
(Abstr., 1886, 1028). The reaction by which the last-mentioned 
compounds are obtained consists in the substitution of hydrogen 
for the malonic groups ; the author has consequently thought it of 
interest to commence the investigation of the action of ethyl sodio- 
malonate on ethyl dibromoqninoneterephthalate. The latter compound 
may be readily obtained from etbyl snccinosuccmate by a simplifica- 
tion of the process used by Herrmann (Abstr., 1886, 1028) and 
Boniger (Abstr., 1888, 954). The snccinosnccinate (1 mol.) is dis- 
solved in dry chloroform, and bromine (1 mol.) gradually added; the 
chloroform solution is then shaken with an aqueous solution of 
sulphurous anhydride, dried, and evaporated on a water-bath. The 
crude ethyl dihydroxyterephthalate thus obtained is dissolved in 
warm glacial acetic acid and water (5 — 10 per cent, of the weight of 
the glacial acetic acid used), and three additional equivalents of 
bromine are added. On allowing the mixture to remain over night 
in a closed flask, ethyl dibromoqninoneterephthalate separates in 
crystals ; a further quantity of it is precipitated on the addition of 
water (yield 84’6 per cent, of theory), G. T. M. 

Indigo from Phenylglycocine. By K. Heumann (J. pr. 

[2], 43, 111 — 112 ; compare this vol., p. 311). — The author does not 
question Lederer’s observation that indigo is obtained when phenyl- 
glycocine is melted with sodium hydroxide, but he denies that it 'was 
published prior to the appearance of his own patent in the official 
joumal. It has been known for 30 years and more that a ‘‘ white ” 
substance is formed when indigo is heated at 130 — 150® witb 
melted potash containing a little ‘water, and Biedermann and Lepetit 
have again drawn attention to the fact q'oite recently (this vol., 
p.206). A.G. B. 

Oonstltntion of jS-Benzopinacolme. By M. Delacrb (Bull 
8oc, Ghiftu [3], 4, 470). — ^The author takes exception to the generally 
adopted formula for ^benzopinacoline, OPhs-COPh, which is based on 
the fSwrfi that by the action of alkali hydroxides and of oxidising 
agents it yields triphenyl-derivatives. Since on reduction it affords a 
hydbKKPribon, GHflii^GBPhs, it should have a symmetrical constitu** 
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tion, and tliis is rendered probable since tbe alcohol obtained from 
/^-benzopinacoline by tlio action of zinc etb}’! yields by dehydration 
tetraphenylethylene, and the oxidation of this substance in acetic 
acid solution by potassium permanganate affords /3-benzopinacoline, 
whereas by chromic acid it affords a-benzopinacoline. The author is 
about to work on this subject. T. G. W. 

Derivatives of Diinethylaauline. By 0. Lauth {Gcmupt rend., 
lU, 886 — 888). — Twenty parts of dimethylaniline is dissolved in 120 
parts of acetic acid of 8* and 160 parts of water, and 20 to 30 parts of 
pure lead peroxide is added gradually to the liquid, care being taken that 
the temperature does not exceed 30 — ^35^. The reaction is complete in 
fi*om 5 to 10 minutes, and the product is washed with warm water, boiled 
witli water, dried, and crystallised from benzene. It is purified by 
crystallisation from petroleum, alcohol, or ether. The aqueous mother 
liquor, freed from lead by moans of sulphuric acid and neutralised with 
ammonia, gives a further quantity of the product. 

The product is tetramethylbenzidine, Ci6Hqo 172) the yield is 
about 40 per cent, of the dimethylaniline. In presence of acetic acid 
it gives an intense green coloration with lead peroxide. To obtain 
the pure colouring matter, 1 0 gi*ams of the base, dissolved in 7’5 c.c. 
of hydrochloric acid and 200 c.c. of water, is added to 600 c.c. of a 
solution of ferric chloride of 45°, diluted with 540 c.c. of water. After 
some time, the mixture deposits the colouring matter in perfectly pure, 
naicroscopic ciysrals, which are washed with water, then with alcohol, 
and finally with absolute alcohol and ether. The mother liquors de- 
posit a further quantity of the product when mixed with sodium 
chloride and acetate. 

With more concentrated solutions, or with excess of ferric chloride, 
^ui acid combination of the oi^ange and green products is obtained ea 
a beautiful, orange precipitate, but prolonged washing with alcohol 
converts the orange compound into a green salt, which likewise 
contains iron. The crystals dissolve in water with a green coloration, 
which becomes orange on the addition of acids. Sodium chloride pre- 
cixutates the unaltered compound from its solutions. Zinc salts also 
foim a compound almost insoluble in saline solutions, but soluble in 
alcohol, from which it is precipitated by ether. 

This product dyes silk a very pure green, but it is exfiremely unstable, 
and even out of contact with air and light the silk becomes colourless. 
It exists only in the form of salts, and is decomposed by cold water and 
very rapidly by hot water, with separation of a white compound. 
Alkalis produce the same I’esult, with fox’mationof hydrogen peroxide. 
In a dry vacuum, the green crystals decompose in about ^ hours, 
but they keep better in the air. When heated on a water-bath, they 
become colourless, with evolution of water and hydrogen chloride. 
In all these reactions the green colour does not reappear on neutrali- 
sation, bat it forms again on treatment with lead peroxide. 

The crystalline green compound has the composition 016H21011720, 
and the white compound which separates in the various reactions is 
tetramethylbenzidine. The reaction with alkalis is represented by the 
equation O 16 H 2 XCIN 2 O -f NaOH = HaOl + Ci 6 H 2 o ^2 + ^20 + 0. 
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A resinous product, whick is probably a cblorine derivative of the 
base, separates at the same time. The green compound probably has 
CJBL-iirGlMeo^ ^ 

the constitution i ^ -''>-CH 2 + H 2 O, and is analogous to the 
Gs£l 4 — ^jN-lile 


product of oxidation obtained by Wurster from tetramethylpara- 
phenylenediamine. C. &. B. 


Ddfciydrobenzoylacetic Acid. By F. Fbist (Ber,, 23, 3726 — 
3736 ; compare Annalen^ 257,253). — ^Dehydrobenzoylacetic acid does 
not yield any ammonium salt; the compound OisHnOaOl, which is 
formed by the action of phosphorus pentachloride, and was termed 
by Perkin '■* ohlorodehydrobenzoylacetic acid,’* is probably repre- 
sented by one or other of the formulas 0 Ph-^Qj^QQ> 0 l 0 Ph 01 ; 

CPh-^Q 2 [.^(^^C*C 0 Ph. On treating this compound with sulphuric 
acid at 130 — 150®, dipJienylpyronecarhoxylic acid, 

<;H><a»oo>o •OOOH, 


is obtained, which is isomeric with dehydrobenzoylacetic acid, and is 
deposited from benzene in small crystals melting at 201 ® with decom- 
position. The substance readily dissolves in chloroform, but is very 
sparingly soluble in water, dilute acids, or soda. The cmmoniwn salt 
is ciysta30Kne and melts at 135®; the harivmsdLt ( 0 i 8 Hu 04 ) 2 Ba + 6 H 3 O, 
crystallises with difficulty ; the salt forms an additive compound 
■with silver nitrate : the remaining salts are amorphous. The acid 
gives a white precipitate with ferric chloride, which becomes pale- 
green after remaining for some time ; with ferrous sulphate, a red 
precipitate is formed, changing to white and finally to violet-blue. On 
heating the acid, carbonic anhydride is eliminated, and 2 — 6 -diphenyl- 
pyrone is formed (see below). By ti-eating the acid with alcoholic 
ammonia at ordinary temperatures, a compound is obtained which 
melts at 237—240®, is insoluble in soda, and is probably di^henyh 

pyridonecarboxyliG cudd, OPh^^^’pQQ^C’COOH. 


2:6-Diphmylpyrone, “ prepared by heating 

dehydrobenzoylacetic acid with a large excess of concentrated hydroc- 
hloric acid m a sealed tube for 15 hours at 230—260°; it crystallines 
fw^beim^e in colourless, slender needles, softens at 128®, melts at 
138*5 ^139*5 , and is sparingly soluble in ether or alcohol at ordinary 
temperaf UTOS. The pyrone is almost insoluble in water or alkalis, but 
disrolv^ m concentrated sulphuric acid with a violet fluorescence, 
which IS unaltered by heating. 

Attempts to prep^ a triketone by the action of barium hydroxide 
and hydrooblonc acid, resulted in the formation of a small quantity of 
aaa^ure rompomd, whiph crystaHises in prisms and melts at 110® with 
On heating dehydrobenzoylacetic acid with alcoholic 
a*a 3 aioaija m. a sealed tube at 160 , ddpJien^l^yridonef 
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is formed ; it is very sparingly solnble, and melts at 267®. 

From the analogy thus shown to exist between dehydracetic acid 
and dehydrobenzoylacetic acid, it follows that the latter compound is 
really 6-phenyl-3-benzoylpyronone, and is represented by the formula 

OPh^Q^^^Q>-OH*COPh. The two reduction compounds, OigHuOi 
and C1BH12O3, described by Perkin (Trans., 1885, 278), have probably 
one or other of the formul» CPh^Q^,QQ>CH*OHPh*OH or 

OPh<gggg>0:CHPli or 

CPli<g~®g.>C*COPh respectively. j 3 ,j. 


Ethyl Diphenylpyronedicarboxylate. By F. Feist (Ber., 23, 
3736 — 3739; compare pi*evious abstract ). — Ethyl cujprdbenzoylacetaie^ 
(CHBz-OOOEt)2Cu, is prepared by treating ethyl henzoylacetate with 
copper acetate, the liberated acetic acid being exactly neutralised 
with soda; it crystallises from benzene in small, green, lustrous 
needles, and melts at 180® ; the yield is 50 per cent, of theory. By 
the prolonged action of carbonyl chloiide in the cold on the copper 
compound, ethyl 2 : Q-dvphenylpyrone-S : ^-dicmbosBylate^ 


n^OPh:0(COOEt) 

^"^OPhlCCCOOEt) 


> 00 , 


is obtained; this crystallises in small, rectangular plates, melts at 
140® with decomposition, and is sparingly soluble in water, dilute 
acids, or alkalis ; the yield is very small. The compound gives no 
colour with ferric chloride, is entirely unacted on by heating with 
dilute sulphuric acid, and, on ti^eatment with alcoholic potash, yields 
benzoic acid, acetic acid, acetophenone, and caibonic anhydride. 

J. B. T. 

Nitro- and Amido-derivatives of ^-Naphthyl Ethyl Ether. 
B^’ F. Gaess ( 7. jpr. Ghem, [2], 43, 22—38). — 1 : 2-Nitronaphthyl 
ethyl ether has been obtained by Wittkampf (Abstr., 1884, 1036). 

3' : 2-NUronaphthyl ethyl ether is obtained by adding water to the 
mother liquor of 1 : 2-niti*onaphthyl ethyl ether, and fractionally 
crystallising the precipitate from light petroleum; it is crystalline 
melts at 114®, and is very soluble in acetone, chlorofoim, and benz- 
ene, and sparingly in cold ether, alcohol, and petroleum ; it is vola- 
tile with steam. By oxidation it is converted into j3-nitrophthalic 
acid ; this settles its constitution. It is not converted into the cor- 
responding nitronaphthylamine when heated with alcoholic ammonia 
(compare loc ciL). 

1 : 2' -Nitronaphthyl ethyl ether exists in the resin which is thrown 
down by still further addition of water to the mother liquor of 
1 ; 2-nitronaphthyl ethyl ether, and is extracted therefrom by light 
petroleum, from which it is recrystallised several times It forms 
long, golden-yellow needles melting at 72 — 73®. 
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1 : ^•Awiihiinjjhtliyl ethyl ethei ciystallifaes in serrated tables, or in 
prisms and pyramids ith reddish-bine fluorescence ; it melts at 51°, 
boils practically nndecomposed at 300 — ^302 (by Siwoloboft*s 
method, Abstr , IbSG, 407) , it dissolves in the usual solvents. The 
sulphaie and hydrochloride were obtained ; the acetyl deri\ ative melts 
at 145^ 

3': 2-AmidonapJithyl eflujl ether crystallises in fluorescent pyiamids, 
melts at 9o— 91°, boils at 330'', and dissolves in the usual solvents. 
The hydrothloi Ide and acetyl derivative (m. p. 184-5°) were obtained. 

1 : ^'-AmidonapJUhyl ethyl ethei crystallises in fluorescent prisms, 
melts at boils at 315°, and di«5Solves in the usual solvents 
The hydrochloi ide, ^iilphnie^ and acetijl derivative (m p. 139°) were 
<»btained. 

Two dinitronaphthyl ethyl etheis ai'e obtained by treating 1 • 2- 
nhronaphthyl ethyl ether (1 part) with nitnc acid of sp. gr. 1*42 
(6 parts) at 0°, and separating by means of benzene. 

Uinitionaphthyl ethyl ether {m. p. 144®) is easily soluble in benzene, 
and crystallises in yellow needles. When heated in a sealed tube at 
180 — 190° with 20 times its weight of alcoholic ammonia, it yields 
a dinitronaphthylamine melting at 242°, and the dmitronaphthalene 
from this melts at 166 — 167°, but its oiientation is not yet decided. 

JDinitronaphtliyl ethyl ether [(lT08)s : OEt = 1 : 1' : 2 j (m. p. 215°) 
is sparingly soluble in benzene, and crystallises in yellow needles ; 
the corresponding dinitronaphthylamine melts at 223°, and the di- 
nitronaphthol at 198°, with decomposition ; the latter was converted 
into a-nitrophthalic add (m. p. 160°, Ab&fei»., 1882, 404), and this 
locaHses one of the ni'cro-gronps, the other being ascei*tained by the 
conversion of the dinitronaphthylamine (m. p. 223°) into 1 : T-di- 
nitronaphthalene (m. p. 170 — 172°). 

W'hen 3' : 2-iiitronaphthyl ethyl etlier is nitrated, it yields 
1:3'; 2-dinitTonaphthyl ethyl ether (m. p. 144°), which was desciibod 
by Graebe and Drew (Abstr., 1884, 1036), and I : 2-nitronaphthyl 
ethyl ether yields the dinitro-derivative melting at 215° (see above). 

A. G. B. 

Naphthylene DHtydrosnlpliide and Dithiocyanate. By B. 
Ebert and E. Kleiner 144 — ^147). — ^Najihthylene di hydro- 

sulphide (dimercaptan) is best prepared by reducing disulphoch lor- 
o-naphthalene [(SOjClja = 2 ; 3'] dissolved in acetic acid with zinc- 
dust ; the dimercaptan is then precipitated with water, and purified 
by converting it into the lead salt, decomposing this with hydrogen 
sulphide, and finally extracting the product with absolute alcohol. 
It m obtained as a snow-white, crystallme mass, which, on cautious 
heating, sublimes in glistening colourless scales, melts at 173—174°, 
and is soluble in ether, hot alcohol, benzene, carl^n bisulphide, chloro- 
form, and alkalis. The yield is about 5 per cent, of that req[uired 
by theory. The lead salt is an orange-yellow powder which, like 
lead ^^naphthylmercaptide, is precipitated together with lead acetate, 
and is obtained pure by boiling with water and washing with alcohol 
and ether. 

Naphthylene dUJnocyanate, CjoHs(SGN)^ [2 : 3'], is prepared by the 
Botaon of qyanogen chloride on the above lead dimercaptide suspended 
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in alcoliol ; it melts at 78°, is soluble in alcohol, ether, benzene, chloro- 
form, carbon bisulphide, and acetic acid, and cannot be sublimed. 
"When an alcoholic solution of the dithiocyanate is mixed with 
alcoholic potassium hydi’osulphide, it is converted into the dimer- 
captan. When heated with fuming hydrochloric acid at 180°, it 
yields the dimercaptan, carbonic anhydride, and ammonia. 

Hi. G. ISf. 

Halogen Derivatives of ^-Naphthylaxnine. By A. Glaus and 
O. Philipson (/. pr. Client. [2], 43, 47 — 61). — By brominatiug 
/l-naphtbylamine, or its acetyl derivatives, only one monobromo- 
derivative is obtainable, namely, 1 : 2-bromonaphtbylamine melwng 
at 63° (Gosiner, Abstr., 1881, ^6) ; this is not a neutral substance, 
as Gosiner (Zoc. dt.) asserts, but is ^sic ; its Jiydraeliloride and plaiino- 
chloride are described. When it is heated with acetic anhydride, 
diaceto-1 : 2-hroni07iapJithaUde^ GioH 6 Br'NAc 2 , is obtained ; this crystal- 
lises in colourless tables which molt at 105° (uncorr.) ; on heating its 
alcoholic solution with aqueous ammonia, it is converted into aceto- 
1 : 2-bromouaphthalide (he. cit.) melting at 140°. 

1 ; 3'-Dibromo-2-naphthylamine, m. p. 121° (Lawson, Abstr., 1885, 
1239), is best prepared by adding bromine (2 mols.) to a cold solution 
of aceto-1 : 2-bromouaphtlialide in chloroform, warming it after a 
time on the water-bath, nntil no more hydrogen bromide is evolved, 
and heating the acetyl derivative which separates with hydi*ochloric 
acid in alcohol ; its hydroehloride is described. The acetyl derivative 
melts at 212° (uncorr.), not 208° (loc. cit). The diacetyl derivative 
forms colourless, lustrous prisms melting at 180° (uncorr.). The 
orientation of this dibromonaphthylamine is settled by two facts; 
first, that its oxidation with nitric acid yields jS-bromophthalic acid 
(1:2; 5, m. p. 63°; Abstr., 1887, 068), showing that the second 
bromine atom occupies one of the /3-positions in the ring which does 
not contain the HH 2 group ; secondly, that the dibromonaphtha- 
lene obtained by removing the amido-group (see below) is not 
1 ; 2'-dibi*omonaphthalene (m. p. 75°; Abstr., 1889, 894), showing 
that the /S-position occupied by the second bi*omine atom is 3'. 

1 : S^-Bihvmona^hthalme is obtained by dissolving 1 : 3'-dibromo- 
2-naphthylamiae (10 grams) in alcohol (lOU grams), adding a mixture 
of sulphuric acid (12 grams) and alcohol (60 gi'ams), cooling to 0°, 
and dropping into the agitated liquid the calculated quantity of 
sodium nitrite solution ; after a time, the retort is heated nntil no more 
nitrogen is evolved, water added, and the mixture distilled with 
steam, when the new compound separates from the distillate in flocks 
which may be crystallised from alcohol. It forms pale-yellow 
needles melting at 61°, and is soluble in the usual organic solvents ; it 
is perhaps identical with John’s dibromonaphthalene (this Journal, 
1887, ii, 901). When oxidised with nitric acid, this dibromonaphtha- 
lene yields chiefly 4-broraoterephtibalic acid (m. p. 106°), and only a 
little 3-bromophthalic acid. 

By diazotising 1 : 3'-dibromo-2-naphthylamine in the usual way, 
the coiTCsponding diazochloride ^IcLtinochhride was obtained as a 
yellow, crystalline pi'ecipitate. 

1:2: ^6'-Tribr(yino9tay/ifhalene forms coloui'less needles which melt 
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at 118° ; it is little volatile with steam, sublimes in needles o£ the 
same melting point, and dissolves in alcohol, ether, and light 
petroleum. 

1 : S'-J)ibrohw»2~chloro7iapMJhalene crystallises in long, slender, 
colourless needles, and melts at 102° (uncorr.) ; when the molten 
substance is quickly cooled, the melting point rises to 104 — 105°. 

1 : Z* •Bihromo-^’-naphthonitrile crystallises in slender, colourless, 
lustrous needles which melt at 178° (uncorr.), and dissolve in the 
usual organic solvents; it is sparingly volatile with steam; when 
heated for three days with 10 per cent, potash, it yields 1 : Z’-dibromo^ 
2’^naphtlmG acid which crystallises in colourless, slender needles, 
melts at 245° (uncorr.), sublimes, and dissolves sparingly in water, 
but more freely in alcohol. 

: 2-napht}iaquin<me is obtained by adding a cold solution 
of the above dibromonaphthalene diazochloride in small portions to 
boiling water, and heating until no more diazo^compound can be 
detected by sodium /J-naphthol-a-disulphonate ; the red colouxdng 
matter is collected, heated with water, and the solution cooled, when 
the quinone crystallises in yellow, feathery needles which darken at 
100°, and melt with decomposition about 150° ; it dissolves in the 
usual solvents when wanned, but not in sodium hydroxide solution. 
The corresponding qjihiol crystallises in soft, colourless needles, and 
decomposes Without melting about 250° ; it dissolves in warm chloro- 
form and benzene; its solutions are coloured green by sodium 
hydroxide, and violet by ferric chloride ; it reduces ammoniacaJ silver 
solution in the cold. These compounds are still under investiga- 
tion. 

Trihromo-fi^napTitlnjlamine, the orientation of which is being studied, 
is obtained by acting on a chloroform solution of 1 : 2-hromonaphthyl- 
amine with bromine (2 mols.) at a medium temperature, until no 
more hydrogen bromide is evolved, evaporating the solution, treating 
the residue with ammonia, and adding alcohol. It crystallises from a 
mixture of ether and alcohol in round, white, nodular aggregates, 
melts at 143° (uncorr.), and dissolves sparingly in alcohol and light 
petroleum, but freely in ether and chloroform. The acetyl deiivative 
forms colourless, slender, feathery needles melting at 25U — ^251° 
(uncorr.). The diacetyl derivative forms leaflets, and melts at 159° 
(uncorr.). 

Attempts to obtain a series of chlorine derivatives corresponding 
with the foregoing bromine derivatives failed. When chlorine is 
passed into a cold chloroform solution of aceto-l-chloro-2-naplithalide, 
a tetrachloracetochloroiiaphihaUde^ CioHsCl-NHACjOl*, is formed ; this 
crystaliises from ether oi* acetone in colourless prisms or needles 
which melt at 140 — 145° with decomposition ; it cannot be crystallised 
from alcohol or chloroform, as these solvents decompose it, evolving 
hydrogen chloride. ® 

1 ^ ~J^hJm‘0'‘2-‘naphtJtyIam%ne is prepared by passing chlorine 
(2 mols.) into normal ^-naphthylamine sulphate (1 part) suspended 
m 80 per cent, sulphuric acid (50 parts) until the solution has 
become lemon-yellow ; the mixture is then poured into ice water, the 
precipitated fl.ocks washed with dilute ammonia, and crystallised 
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from alcohol, or distilled with steam. It crystallises from light 
petroleum in long, colourless needles which rapidly become coloured ; 
it melts at 96° (nncorr.). The acetyl derivative forms large, colour- 
less prisms melting at 209° (uncorr.). When this dichloronaphthyl- 
amine is treated with sulphuric acid and sodium nitrite, it is converted 
into 1' : 4'-didhiloronaphthalene (m. p. 68°), and when it is oxidised 
by dilute nitric acid, it yields 3 : 6-diclilorophthalio acid, whose 
anhydride melts at 183° (uncorr.); this acid is not identical with 
that obtained from dichlorortho-xylene, as stated by Beilstein (Lehr- 
huch, 2nd edition, 2, 1160). 

2:1': Af-Trichlorona^Mhaiene, melting at 69°, has been obtained, 
and is being investigated. A. G. B. 

FoimationL of QuinaUzarin ^om Alizarin. By 0. Gbaebsi 
(B er., 23, 3739 — 3740). — ^Blue-green and green dyes are formed by 
heating alizarin-blue (dihydroxyanthraquinolinequinone) with con- 
centrated sulphuric acid ; the former of these compounds is found to 
be derived from the trihydroxy- and tetrahydroxy-quinones ; the 
tetrahydroxy-compound may be readily purified, and is found to be 
identical with quinalizarin, to which Liebermann and Wense assigned 

the formtda C6Ha(OH)s<®2>0,ffs(OH), [OH : CO : 00 : OH = 

1 : 2 : 3 : 4 ; 3 : 6 : 4 : 5]. Ho phthaJic acid is foimed from the tri- 
hydroxy-derivative on oxidation. J. B. T. 

Action of Sodium Benzyloxlde on Cyanocamphor. By J. 
MiNGUur (Gomjpt, rend., 112, 60 — 53). — ^When cyanocamphor is heated 
with benzyl alcohol and sodium in sealed tubes at 200°, the compound 
CH'OH 2 * 08 Hi 4 *OOOC 7 H 7 is obtained, and after crystallisation from 
ether or, better, toluene, forms transparent lamell© melting at 
70 — 71°. It dissolves easily in cold benzene, toluene, and xylene, 
but is less soluble in ether, and in methyl, ethyl, and propyl alcohols. 
Its rotatory power in solution in toluene is [a]j, = -f- 42*8. When 
treated with aqueous potash, or with concentrated hydrochloric acid, 
it yields hydroxycamphocarboxyKc acid, COOH'OHi’GsHu'OOOH. 

The aqueous mother liquor from the preparation of this compound, 
when treated with an acid, yields a precipitate of the acid 

CH-OHs-OaHu-OOOH, 

which crystallises from ether in distinct crystals melting at 164°, 
and somewhat soluble in ether and alcohol. Its molecular rota- 
toiy power in alcoholic solution is [ajp = +64° 61'. With aqueous 
potash, it yields hydroxycamphocarboxylic acid, with evolution of 
ammonia. The sodium salt, obtained by neutralising the acid with 
sodium carbonate, forms a white, gummy mass, very difB.oult to dry ; 
the copper salt is a green powder whi^ cohimns 1 mol. H 2 O, and 
becomes blue when heated at 100°. The lead salt is anhydrous ; the 
barium salt crystallises in needles containing 6 mols. The silver 

salt blackens rapidly when exposed to light. G. H. B. 
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Actioix of CyanocaiDplior on Sodiiun PhenoEide and Sodium 
Naplithoxide. Bj J. Mix(.unr (Compt rend,, 112, 101—102). — 
CyanocanGiphor, phenol, and sodium when heated in scaled tubes at 
O(jo — 220® for 24 hours yield the compound Clf'CH.-CsHn'OOOPh, 
a viscous, bx*own oil, uhicn boils ■v^dth partial decomposition at 
2G5 — 27*0° under a pressure of 40 mm.; rotatory power in alco- 
holic solution [sc]!) = +26“*66. With aqueous potash, it yields 
ammonia, phenol, and hydrosyeamphocarboxylic acid. The acid 
CX-CHyCsHu’COOH is found in the aqueous mother liquor from the 
crude product. 

^-Naphthol, under the same conditions, yields an analogous com- 
pound, which crystallises in white crystals, soluble in benzene and 
toluene, but less soluble in alcohol and ether. With aqueous potash, 
it yields ammonia, iiaphthol, and hydroxycamphocarboxylic acid. 

C. S. B. 

The Presence of Ethylene Linkages in Terpenes. By V. 
Maekoyxikofp (Ber,, 24, 67 — 70). — A reply to the communication of 
Wagner {Ber,, 23, 2307), who attributes to the author views which 
he has never entertained. 

Enro-moji Oil- By W. Kwasnick (Ber,, 24, 81 — 82).— Knro- 
moji oil is the ethereal oil of Lindera fericia, Bl., one of the Japanese 
Lauraoere, the nse of which in Europe has largely increased of late. 
It is obtained from the leaves, and has a dark-yellow colour, a sp. gr. 
of 0*001 at 18°, and a powerful aromatic smell. Its small optical 
activity is due to the fact that it is a mixture of dextro- and Issvo- 
rotatory constituents. By fractional distillation and treatment with 
sodium*, it yields two terpenes, which have been identified by their 
derivative as dextroUmonene and dipentene, Tn addition, two sub- 
stances containing oxygen are present, namely, inactive terpineol and 
Isevocarvole. The former has hitherto only been found in the oil of 
cardamon seeds and in keso oil, obtained from a Japanese valerian. 
The carvole differs only from that obtained from cummin oil in 
possessing opposite optical properties. H. G*. C. 

Massoyene. By R. Wot (Arch. Bhann,, 228, 687— 690).— The 
existence of this terpene (Abstr,, 189U, 638) has been disputed by 
Wallach (ibid., 1316), who contends that the terpene described by 
the author is probably limonene, perhaps mixed with other terpenes. 
The latter obtained his results with a fraction boiling at 172°, whilst 
Wallach founds his criticism on results obtained with material boiling 
at 170 — 176°, the boiHng point of limonene being 175 — 177°. The 
author hopes to publish the results of his farther investigations on the 
terpenes of massoy bark shortly. J. T. 

Ethereal Oils contained in Asafeetida. By F. W. Sbmmlbr 
(J?er., 24, 78-^1; see also this vol, p. 322). — The second f5raction 
obtained on distilling asafeetida in a vacuum, and which boils at 
80 — ^85° (9 mm.), has a sp. gr. of 0*9721 at 15°, rotates the plane 
of polaj^d light —12° 30 with a column 100 mm. in length. Its 
composi^on is CtHuSi, the vapour density being found as 165 and 
164, instead of 162. The fraction is homogeneous, and boils at 
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210 — 212® (nncorr.) with slight decompobitioii under the ordinary 
pressnre, and on distillation in a vacnam over small quantities of 
potassium, may be obtained as a perfectly colourless liquid boiling at 
83 — 84® (9 mm.). It is a bisulphide, from which zinc-dust removes 
half the sulphur, and contains a saturated and an unsaturated 
radicle. It forms a mermrochloride^ CtHuS2,2HgCl2, crystallising fi*om 
alcohol in beautiful needles. When oxidised, it yields a deliquescent 
sulphonic acid, which has not been obtained pure. The bisulphide 
is present in the crude oil to the extent of 45 per cent. 

The third fraction, boiling at 120 — ^130® (9 mm.), has a sp. gr. of 
1*0120 at 15®, and a column 100 mm. in length rotates the plane of 
polarisation —18® 30'. It decomposes on distillation under the 
ordinary pressure with evolution of most repulsive smelling gases. 
It has the composition C11H20S3, the vapour density in an atmosphere 
of nitrogen being found to be 219 inat^d of the theoretical 216. It 
loses h^f its sulphur on treatment with zinc-dust, and is therefore 
also a bisulphide. 

Notwith^nding the similaniy between the odours of oil of garlic, 
oil of onions, and asafoatida, the latter contains no trace of allyl 
sulphide. The composition of the two former oils is now being in- 
vestigated. H. G. C. 

SuberizL and Cork Cells. By F. A. Fluckigee (and Gilson) 
(Arch. Fharm., 228, 690 — 700). — Kugler (1884) showed that suberin 
contained an appreciable amount of &t and extracted stearic acid ; 
he also isolated the crystalline phellonic acid, which, however, does 
not belong to the fatty series. Gilson (1890) maintains that suberin 
is that part of cork texture which is insoluble in neutral liquids, and 
is not iaken up either by concentrated sulphuric acid or by ammonio- 
copper oxide solution, but is dissolved by alcoholio potash, and with 
nitric acid yields suberic and other fatty acids soluble in ether and alco- 
hol. He ^ds the colouring matter of cork to be very soluble in sodium 
carbonate solution, which scarcely attacks suberin even on prolonged 
boiling. After treating finely divided cork with sodium carbonate, 
the suberin is extracted by a 3 per cent, alcoholio potash solution. 
The solution filtered hot gives a precipitate on cooling, which, after 
washing with water and rocrystallisation from alcohol, consists 
mainly of potassium phellouate. The alcoholic filtrate freed :^m 
alcohol, diluted with water, and treated with hydrochloric acid, gives 
a semi-fiuid deposit; the decanted liquid yields glycerol. Gilson 
dissolves the deposit in ether, washes out the hydrochloric acid with 
water, expels the ether, dissolves in alcohol, and boils with potassium 
carbonate, when the addition of an alcohoHc solution of magnesinm 
chloride precipitates phloiouic acid; the solution on farther ti%atmeut 
yields suherinic acid. Kugler gives C22H42O3 as the formula for 
phellonic acid, whilst Gilson prefers C22H430s. The latter gives the 
melting point as 102®. When heated at 105® with hy£ochloiic 
acid, the anhydride is obtained. Fhhiomc is 

insoluble in cold water, but dissolves in hot water, forming crystalline 
needles on cooling ; it is very soluble in alcohol, but only sHghtly in 
ether and in chloroform ; it melts at 62 — 63®. Fotassimi jphloionate is 
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Teiy soluble in etber, less so in alcohol. Silver phloionaie is rapidly 
decomposed in the light, whiht the corresponding phellonate is only 
slowly coloured. Magneshitn pldoio^iaie i.OTms a crystalline precipi- 
tate when an alcoholic solution of a magnesium salt is added to a 
solution of phloionic acid. Suherinic add, O17H30O3, when gently 
warmed, forms a liquid miscible with alcohol, ether, and chloroform, 
but not with light petroleum, its alkaline salts are soluble in water 
and alcohol; in the alcoholic solution no pi*ecipitate is produced 
either by magnesium or barium acetate. When heated without 
access of air, suberinic acid gradually forms a transparent, elastic 
mass, for which no solvent has yet been found. hTo water appears to 
be separated ; the change appeal's rather to be due to polymerisation. 
Potassium suherinate is soluble in water and alcohol, but not in ether. 
The silver salt is rapidly decomposed. Grilson has observed a 
characteristic test for phelionic acid, which consists in the beautiful 
reddish-violet coloui' produced on moistening the acid with a very 
dilute, alcoholic iodine solution, and adding sulphuric acid (sp. gr. 1*8) ; 
the reaction succeeds best with potassium phellonate, and may be 
obtained with iodine in aqueous solution of potassium iodide, or with 
iodine in zinc iodide. The foregoing relates entirely to cork from 
i^mrcus suher. Gilson has, however, glanced at that from UTmus 
campesfris var. siiherosa, and finds that this is much poorer in suberin. 
It yielded phelionic and suberinic acids, but neither phloionic acid 
nor glycerol. J. T. 

Derivatives of Hoznopiperidinic Acid. By W. Aschan (B&r., 
23, 3692 — 3703). — Ethyl y-phtJmlimidopropyMhylma^^ 

O^HiO^INiCHals-CEtCCOOBt) , 

is prepared by adding powdered 7-bromopropylphthalimide (11 
grams) to a cleai' solution consisMng of sodium (1*2 grams) dissolved 
in absolute alcohol (12 c.c.), and mixed with ethyl ethylmalonate 
(11 grams), and heating the mixtm*e for some hours in a reflux appa- 
ratus. It crystallises from petroleum in short, colourless prisms, 
melts at 62® (uncoir.), and dissolves easily in alcohol, ether, benzene, 
chloroform, and carbon bisulphide, sparingly in light petroleum, and 
is insoluble in water. 

a^EtJiyUiafn^ijperidimc acid^ COOH-OHEt-[CHa]3-hrH8, prepared 
by heating the above compound with hydrochloric acid at 160*^ in a 
sealed tube, is easily soluble in water, insoluble in alcohol and ether, 
and melts at 200— 200*5® (uncorr.) with frothing. The hydrochloride 
gives an aurochloride, which forms bright yellow, oily drops, crystal- 
lises when dried in a vacuum over sulphuric acid, and is very hygro- 
scopic. The pladuochloride is easily soluble. 

fi-Mky^^aeridcme, oWained by distilling 

®-ethylhomopipeiidinic acid uhd^ 42 mm. pressure at 140 ^142® 

melts at 68“ (uncorr.), has an odour resembling ihat of coniine, and 
is very easily soluble in all the nsual solvents with the exception of 
petoleum ; when crystallised from hot petroleum, it is obtained in 
^Khin, shining , colourless plates. The aurocMoride is very hygroscopic, 
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crystallises when dried in a vacnnm, and dissolves easily in all the 
ordinary solvents platinoohloride resembles the anrochloride, 

JEJtliijl ulojpropylhe^izylmtdo'iia^ 

aH4Oa:]Sr-[CH3]3-O(C7H0COOOBt)3, 

prepared in a similar way to the corresponding ethyl compound, 
crystallises from 90 per cent, alcohol in flat prisms, and melts at 
108 — 110®. When heated at 190—195° in a sealed tube with hydro- 
chloric acid, it is converted into oc~hensylJwimpi^eridimc add^ 
KH2-[0H2]3-CH*(C7H7)-C00H, which melts at 195—196“, is easily 
soluble in hot water, only slightly in cold water or alcohol, and is 
insoluble in ether It yields an aurocMoride which crystallises in long, 
lemon-yellow prisms, melts at 102 — 10S° without decomposition, and 
is very easily soluble in alcohol and ether, slightly in water; the 
platinochloride forms a microcystallme powder, decomposes on heating 
without melting, and is sparingly soluble in w^ter, insoluble in alcohol 
and ether. 

P~Benzylpipe7 idnne, obtained by distilla- 

tion of a-benzylhomopipeiidinic acid, crystallises from hot water in 
beautiful, thin plates of nacreous lustre, melts at 117 — 118“, and is 
insoluble in cold water, easily soluble in hot water, alcohol, ether, and 
benzene. The aiirochloride forms viscous, oily dropb, as also does the 
platinocMoride ; both are easily soluble in alcohol and ether. The 
picrate forms small, short crystals, melts at 97°, decomposes at about 
150“, and is sparingly soluble in water. 

Nitroso^p-benaylp^eridone^ OisHiaON-NO, obtained by the action of 
potassium nitrite on /^-benzylpiperidone dissolved in oUlute sulphuric 
acid, crystallises from warm alcohol in beautiful, long prisms, melts 
at 61'5 — 62'5°, decomposes at about 100°, and is insoluble in water, 
sparingly soluble in cold alcohol and ether. When treated with 
excess of soda, nitrogen is evolved and ether extracts from the acidified 
solution a-benzyl-r-hydroxyvalerio acid ; this distils at 360“, and yields 
a-benzyl-5-valerolactone, OiJBEuOi, which forms a colourless oil having 
an odour resembling that of camphor and peppermint. 

Eikyl rf^phthaUnvi dopropylpropylmahnatej 

aH402:N-[CHj3-0(C3H7)-C00Bt, 

prepared in a similar way to the corresponding ethyl compound crystal- 
lises from methyl alcohol in oblong prisms, melts at 57° (uncorr.), 
and is insoluble in water, spaiungly soluble in light petroleum, but 
easily in alcohol and ether. When heated with hydrochloric acid for 
four hours at 190°, it is converted into ct^ropylhomopipeHdinic add^ 
OOOH*CHPr*[OH 2 ] 3 -NH 2 . The latter is soluble in alcohol, ether, 
petroleum, benzene, and water ; from a mixture of water, alcohol, and 
ether, it crystallises in beautiful, colourless crystals belonging to the 
monoclinic system, a : 5 : c = 1*04145 : 1 ; ? ; ^ = 99® 41' 50", and 
melts at 186° (uncorr.) with frothing and partial decomposition. 
The aurocTdoride is not crystalline; the pladnocKloride cxystallises 
in thin, yellow leaflets, melts at 206—209° with frothing and decom- 
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position, and is in'^ulnble in alcohol and ether, sparingly ^olablo in 
water. 

fi.Proi>^1p{2» fiJont-, obtained by distilling 

flt-propvlhomopiperidinic acid under 40 mm. pressure at 150 crystal- 
lises from light petroleum in snow-white needles, melts at oO (un- 
corr.), and is easily soluble in the ordinary solvents. The awro- 
ckloride is very hygi*oseopic, and forms yellow, oily di*ops which 
partially solidify when dried in a vacuum or over sulphuric acid. 
The ylatiiioclJonde resembles the aurochloride. Both salts are very 
easily soluble in alcohol and ether. hi. C. E. 

Phenylisoxazolone. By L. CLAi>iiX and W. Zbdel (Ber , 24, 

0 

140 — 143). — Phenylisoxazolone, CO< n , is prepai*cd by heating 

CH/O-r O 

ethyl benzoylacetate (1 mol.), dissolved in 8 to 9 times its weight 
of glacial acetic acid, with finely-powdered hydroxylamine hydro- 
chloride until the latter is dissolved. The greater part of the acetic 
acid is distilled ofF, the rest evaporated on the water-bath, and the 
prodnet purified by crystallisation from alcohol. It melts at 147® 
with decomposition, is sparingly soluble in ether and cold alcohol, 
somewhat easily soluble in boiling alcohol, from which it crystal- 
lises in pale-yellow needles ; it dissolves in dilute alkali and alkaline 
carbonates to a yellow solution, and is not reprecipitated by carbonic 
anhydride. The alcoholic solution rcjduces silver nitrate, and gives 
with ferric chloride a brownish-black coloration. 

Isoniirosophenylisoxassolone is prepared by allowing a mixture of 
phenyiisoxazoloue, dissolved in the calculated quantity of normal 
soda and excess of sodium nitrite, to drop into well-cooled dilute sulph- 
uric acid. It crystallises from hot water in bright-yellow, slender 
needles, melts at 143° with decomposition, is easily soluble in alcohol, 
ether, and acetic acid, and dissolves easily in alkalis and in alkaline 
carbonates to a light rose-red solution. 

Benemeazojp7ienylisomzolo7ie, CaONOlN-NHPh or CiO]SrHO*N 3 Pli, 
is obtained by adding a solution of diazobenzene chloride to an ice- 
cold solution of phenyHsoxazolone in normal potash. It crystallises 
from alcohol in small, orange-yellow prisms, melts at 166°, and is 
easily soluble in ether, acetic acid, and hot alcohol. K. 0. R. 

Imido-ethers and their Derivatives. By A. Pinner (Ecr., 23, 
3820 — 3826). — In the hope of obtaining a new series of compounds, 
the author has investigated the action of ethyl imidobenzoate, 
HNICPh*OEt, on ethyl acetoacetaie, but finds that the chief product 
is the same as that obtained from benzamidine under similar condi- 

tion^ namely, phenylmethylh^drozi/pyrimidme, 

It is probable that the ethyl imidobenzoate is first converted into 
ethyl benzoate and ammonia, and that the latter then converts aoothei* 
poAoik, of the imidobenzoate into alcohol and benzamidine, which 
unites with the ethyl acetoacetate. 
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Foimaldeliyde acts readily on a solntion of benzamidiiie in alcoholic 
ether at the orclinaay temperatoe (compare this vol., p. r>Oj, anti, after 
a short time, a small quantity of cjanophenine separates. On adding* 
•water to the solution, a viscous liquid is precipitated which disbolves 
in hydrochloric acid, bub quickly separates in beautiful prisms, an 
odour of fonnaldehyde being also observed. The same crystals ai’e 
obtained directly by heating the amidine and formaldehyde at 100°. 
This substance, meihyJenedibemamide^ CH 2 (NH-COPh) 2 , melts at 
24!9-5°, is sparingly soluble in hot water and alcohol, and almost 
insoluble in acetone and chloroform. The first product of the reac- 
tion is probably the corresponding di-imido-eOiji^ound^ 

CHiCXH-CPhlirajs, 


which is decomposed by hydrochloric acid at the ordinaiy tempera- 
ture and by water at the boiling point, with formation of methylene- 
dibenzamide. 

The compound obtained by the action of ethyl bromide and potash 
on dimethylhydroxypyrimidine (Abstr., 1889, 1007), to which the 

constitution was assigned, really contains the 


ethyl group combined with the nitrogen atom, and has the formula 
corresponding with the compound described 


by E. V, Meyer (Abstr., 1881, 54), as the hydrobromide, on heating, 
remains unaltered, whilst the hydrobromides of pyrimidines contain- 
ing the ethoxy - group, such as phenylmethylethoxypyrimidine, 

lose ethyl bromide ou heating, passing into 

the corresponding hydroxy-compounds. 

The products prepared by treating ethyl salicylate and ethyl 
cresotate -with benzamidine have been paitiially re-examined, and it 
has been found that the phenolic oxygen has not been displaced by 
nitrogen, as on heating the product fi*om ethyl salicylate with hydro- 
chloric acid at 130 — ^150®, it is decomposed; the first product are 
doubtless benzamidine and salicylic acid, but these are further acted 
on, with foimation of ammonia, benzauiide, benzoic acid, phenol, and 
carbonic anhydride. For the constitution of this product, tho author 
proposes the alternative formulee : — 


oH'C,a-o<5;c?h>^ 


or 


CH,-0 . 

C^NH-^CPh. 

'^2T-GPh:]sr/ 


As already sho'wn by Glock (Abstr., 1889, 1290), paratolylmethyl- 

liydroxypyrimidine, is readily obtained by 

tho action of tolenylamidine on ethyl acetoacetate. If ethyl ethyl- 
acetoacetate be substituted for the latter, the corresponding paratolyl- 

^)isihylethyl7iydroxypyrimidiney OiRi’ is f oi*med ; 

it crystallises in hair-like needles, melts at 218 , and is insoluble in 
VOL. LX. 2 i 
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water, sparingly soluble in cold, faiidy readily in hot alcohol. Fara- 
iolijlmetliyllcuzylliydroA}jjpyrm^ CwHisNaO, forms slender needles, 
insoluble in watei, sparingly soluble in boiling alcohol, readily in 
pyridine, and melts at 210®. FaratolylpJienylhydroxypipnmidine, 
CnHuXjO, obtained fiorn ethyl benzoylacetate, also fovms, slender 
needles melting above 290''. H. G. C. 

Phenazines. By K. Eicki r (Ber., 23, 3803 — 3810). — An exten- 
sion of the synthesis of phenazine derivatives, described by 0. Fischer 
and Hepp (Abbtr., 1890, 801, 1444), to other azo-colouring matters, 
the latter being pi*epared by the method also given by Fischer and 
Hepp (Abstr., 1800, 90b). 

Benzeneazo-a-ethylnaphthylamine crystallises from a mixture of 
ether aud light petroleum in red, prismatic crystals with a bluish 
reflex, which, after frequent recrystallisation, melt higher than pre- 
viously stated, namely, at bb . Its hydrochloride forms reddish-violet 
needles, melts at 181®, is sparingly soluble in alcohol, and partially 
dibsociated by water. Benz eneazo-x-diiuethylnaphthy lam ine is obtained 
by the action of diazobcnzene chloride on a-dimethylnaphthylamine, 
and forms a scarlet byrup with a bluish reflex, which has not been 
obtained crystalline. Its hydrocMoride forms thin, indigo-blue 
needles melting at 105°. 

oL-Btliylamido-a^implithapheuazim^ C 6 H 4 <[^>CioH 7 *N’HEt, is px*e- 

pared by heating orthodiamidobenzene and benzeneazoethylnaphthyl- 
amine hydi'ochloride, in molecular proportion, with double the quan- 
tity of absolute alcohol at 140® for 5 — t) hours. The separated crystal- 
line mass, which consists chiefly of the new base, is washed with water 
and dilute alcohol, and recrystallised twice from alcohol. A larger 
quantity is contained in the liquid portions of the tube contents, and is 
isolated by pi*ecipitating with water, dissolving in dilute alcoholic 
hydrochloric acid, reprecipitating with sodium acetate, and repeatedly 
crystallising the hydi'ochloride. The base is insoluble in water and 
alkalis, sparingly soluble in ether, benzene, and cold alcohol, and still 
less so in chloroform, the solutions showing a beautiful, yellowisb- 
gi’eenfluoresceuce. It separates from benzene on the addition of light 
petroleum as a yellow, crystalline powder, and sublimes in y-ellow, 
woolly needles, partially carbonising at the same time. Its salts 
crystallise well, and show a metallic lustre, the solution having a 
magenta colour, and readily dissociating when warmed. The 1iydi*o~ 
chloride forms gamet-red needles with a coppery lustre; the platino- 
clilonde^ (Cit,Hi 5 H 3 )s,H 3 ptCl*, is a scai^let precipitate, consisting of micro- 
scopic slender needles; whilst the aurocldoride^ CisHisKsjHAxtGli, is a 
red, microcrystalline powder, sparingly soluble in alcohol. The nitraie^ 
crystallises from alcohol in hrownisb-red, slender 
needles which have a metallic lustre; and the aceiyl compound, 
CiftHiiHsAc, crystallises from acetic acid in very sparingly soluble, 
straw-yellow, rbombohedral crystals. On heating with concentrated 
hydrochloric acid at — 180®, gc-6thyla.mid mift,p 'h f|hS 'ph fiTi»priTifi is 

converted into ammonia, alcohol, and the a-hydroxynaphthaphen- 
azine already described by Fischer and Hepp (loc. cit). 
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a-Mliylamido-{^~7ia2jJitliafnlazine, C 6 H 3 ‘Me<^>*Ci,H 7 ’i^^HEt, is pre- 
pared in a manner similar to tbe pi*eceding‘ compound, 1 :3;4-diamiclo- 
toluene being employed in place of diamidobenzene. It form^ 
stellate fifronps of needles or golden-yellow plates, melts at 182°, and 
closely resembles the foregoing base, bat is rather less soluble. The 
hydrochloride and snlphate form coppeiy needles, whilst the 7iitratf 
separates from alcohol in brownish-r^ needles with a bronze lusta'e. 
The platinocJdoinde foims small, scarlet needles; the anrochloride a 
scarlet, microcrystalline powder; and the acetyl compound stiaw- 
yellow, prismatic crystals, sparingly soluble in almost all indifferent 
solvents. 

K 

ex,-JPhenylumido-Miaphtliutolazine^ CoH 3 Me<Cj{j.>-OioH 7 ll?’HPh, is 

prepared from 1 : 3 : 4-diamidotoluene and benzeneazo-a-phenyl- 
naphthylamine hydrochloiide (Absfer., 1S90, 908) ; it crystallises 
with some difficulty from alcohol in slender, brass-yellow needle'^, 
melts at 214®, and is sparingly soluble in most solvents. The solu- 
tions are reddish-yellow, and show a strong, yellowish-green fluor- 
escence. The salts are likewise sparingly soluble, and have a 
Bordeaux-red colour in solution. The hydrochloride forms brownish- 
red needles with a metallic lustre, which are readily soluble in 
alcohol; and the nitrate^ slender, brown needles with a bronze 
lusti'c, which are also fairly soluble in alcohol. The platinochloridey. 
C 2 Hi 7 lTj,H[ 3 PtCl«, forms dark-red, microscopic needles, and the attru- 
chloride a brownish-red, microcrystalline powder. 

a^JDimethylamido-a-naphthaphennzme. CtHi-^^^CiuHT-NMe., is 

jirepared from orthodiamidobenzene and benzeneazo-o-dimethyl- 
naphthylamine ; it crystallises from alcohol in slender, brownish- 
yellow needles, melts at 221°, is sparingly soluble in ether and light 
petroleum, more easily in benzene, toluene, and cold alcohol, forming 
yellowish-red solutions with a yellowish-green fluorescence. The 
base also sublimes in woolly needles, and is taken up by concentrated 
hydrochloric and sulphuric acids with a gi'eenish-red colour, whilst 
T^he solution in acetic acid or dilute mineral acids is cherry-red. An 
isomeric compound has been described by Witt (Absfar., 1888, 491) as 
diniethylnaphtlta-eurhodine, in which the dimethylamido-gi*oup is situ* 
ated in the benzene nucleus. The hydrochloride of the new base forms 
garaet-red needles with a coppery lustre, whilst the 7iitrate orj^stal- 
lises from alcohol in bronze-coloured needles; the sulphate forms 
coppery needles, the plafinochoride and aurocJiloride brownish-red 
needles. 

a^J)i7netliylamido^a,^naphthatolctgtney CoHtMe<^>OioH 7 *NMea, crys- 
tallises best from boiling alcohol, and forms hrownish-yellow needles 
melting at 230°. It closely resembles the foregoing base, but is 
rather less soluble, and sublimes with partial carbonisation in 
woolly needles ; it dissolves in dilute miueinl acids with a cherry-red 
colour, and in concentrated sulphuidc acid with a gi^en colom*. The 

2 i 2 
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hjdrocldoride and milpliate form garnet-red needles yitli a coppery 
Instre, readily soluble in alcohol; the nitrate crystallises in slender, 
sparingly-bolnble needles with a bronze lustre, and the platinochloride 
and aurocJiIoride in brownish-red needles. 

The formation of a-dimethylamido-a-naphthaphenazino and 
tolazine proves that the a-amido-a-naphthaphenazine prepared from 
them really contains the primary amido-group, as aheady maintained 
by Fischer and Hepp against Kehrmann (Abstr., 1890, 1266, 1444) . 


Oxidataon of Phenylmethyltriazolecarboxylic Acid ; Phenyl- 
triazoledicarboxylic Acid and the Constitution of a-Fhenyltri- 
azolecarboxylic Acid. By J. A. Bladix (Ber., 23, 3785 — 3789). — 
In the author’s previous communication (Abstr., 1890, 1165), the 
preparation of the acid potassium salt of phenyltriazoledicarboxylic 
acid by the oxidation of phenylmethyltiiazolecarboxylic acid was 
described. AU attempts to obtain the free acid have been without 
success, as it loses carbonic anhydride so readily, forming a-phenyl- 
triazolecarboxylic acid. The salts also, with the exception of the 
normal potassium salt, and probably also the normal sodium salt, 
readily undergo the same decomposition when boiled. The ywrmal 
jpotassium salt is extremely soluble in water, as are also the calcium 
and hanim salts. Th^^tassium ammonium salt, obtained by dissolv- 
ing the acid potassium salt in ammonia and adding alcohol, is an 
amorphous, very soluble mass which is decomposed at 100®. The 
i^Uver salt, C 2 !N’ 3 Ph(COOAg )3 + (?), is a white, amorphous, 

aparingly-soluble, voluminous precipitate which is partially decom- 
posed at 100®; the water of crystallisation being evolved at 80®, 
The copper salt, C 3 N 3 Ph(COO) 2 Cu + 4HsO, is sparingly soluble in 
water, and crystallises in small, blue needles which lose them water at 
100®, simultaneously undergoing f nrthei* decomposition. 

The dimethyl salt, C 3 l^ 3 Ph(COOMe) 2 , is prepared by the action of 
methyl iodide on the silver salt ; it crystallises from alcohol in hard, 
laminated crystals, or very slender, elastic needles, and melts without 
decompositiou at 167®. The diethyl salt, 02l7aPh(OOOEt)2, cTystal- 
lises £t*om solution in a mixture of ether aud light petroleum in 
slender, elastic needles melting at 81'5®. 

From the above formation of a-phenyltriazolecarboxylic acid, it 
might have a constitution represented by either of the following 
formula ; — 




In order to decide which of these is coiTect. the foinnyl compound 
of dicyanopheuylhydrazine (Abstr., 1885, 980) was boiled with 
alcoholic potash, ammonia being given off. On adding water, eva- 
porating off the alcohol, and adding hydrochloric acid, a brown, 
^st^dline mass was obtained, which, on purification, was found to be 
identical with a-phenyltriazolecarboxylic acid. The condensation of 
formyldicyanophenylhydrazine in all probability takes place in the 
foBowing manner : — 
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Ph3jr-5rH-CHO 

nc-c:nh 


Ph-IT-N 


the cyanogen group being then converted into carboxyl. The acid 
mast therefore have the first of the foimulee given above. 

H. Q. C. 

Nicotine. By A. Pixxek and R. Wolpfexsteix (Be?*., 24, 61 — 
67). — When nicotine is mixed with platinum sponge and such a 
quantity of hydrogen dioxide that 3 atoms of active oxygen are pre- 
sent for each molecule of the base, and the whole allowed to remain 
for several weeks, the nicotine odour completely disappears. The 
liquid is then evaporated at 40 — 50^ in a vacuum, and the pale-yellow 
syrup extracted with alcohol. After evaporating off the latter in a 
vacuum, and allowing the residue to remain in an exsiccator, it 
solidifies to a crystalline, deliquescent mass very soluble in water and 
alcohol, insoluble in ether. It is a base, most of the salts of which are 
syrups, but the jjlatinochlm'ide and pici'ate have been obtained in crystals# 
The former is prepared by adding platinic chloiide to a mixture of 
the base with a little hydrochloric acid, allowing to remain for two 
days, and collecting the granular, crystalline, orange-red salt. This 
is soluble in hydrochloric acid, is reprecipitated by soda with par- 
tial decomposition, and has the composition Ci(»Hi 2 N 20 ,H 3 PtCl 5 . 
The picrate, OioHi3NaO,2O0Hi!N'3O7, is formed by adding an excess of 
a saturated solution of picric acid to an aqueous solution of the base, 
and forms sloudeis seemingly rhombic needles melting at 154 — 158°. 
The base has, therefore, the composition CioHiibr20, being formed 
from nicotine by the substitution of one atom of oxygen for two atoms 
of hydrogen, and may be termed for the present oxynicotine. It is 
not volatile in a cuirent of steam, is scarcely acted on by aqueous 
potash, and has physiological properties resembling, but much feebler 
than, those of nicotine. On oxidation with potassium permanganate, 
it is converted into nicotinic acid. 

Attempts were made to obtain evidence of the presence of imido- 
groups in nicotine by treating it with nitrous acid, acetic anhydride, 
and benzoic chloride in alk^ine solution, but without any definite 
i*esult. Acetic anhydride does act on nicotine at 150 — 170°, but the 
nature of the product is not yet ascertained. Benzoic chloride in 
alkaline solution does not act on the nicotine, but is simply converted 
into benzoic anhydride. By the action of benzoic chloride on the 
base itself at the ox'dinary temperature or at 100°, a product is formed 
which, however, does not seem to be a benzoyl derivative of nicotine, 
and is not identical with the additive product of 2 mols. of benzoic 
chloride and nicotine obtained by Will (Annalen^ 118, 206). These 
products ai’e being further investigated. H. Gr. 0. 

Solaiddme of Potato Sprouts. By A. Jobissex and L. 

JEAN (Chem, Centr,^ 1890, ii, 788; from Bull Acad. Belg. [3], 19, 
245). — ^By extx’acting the young sprouts of potatoes with ether, re- 
crystallising the residue of the ether extract ^m alcohol, dissolving 
in a minei*al acid, precipitating with alkali, and finally recrystallising 
from ether, a substance is obtained which is identical with the solan- 
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idine obtained fa*oni solanine. It ciystallises in long, white, silky 
needles, is nearly insoluble in water, soluble in alcohol, very soluble iu 
ether, and melts at 20^“. It is alkaline to litmus, has a sharp, bitter 
taste, and combines with acids to form salts. If the solution of the 
base in acetic acid be concenti-ated on the water-bath, concenti-ated 
hydrochloric acid and a little ferric chloride added, and the mixture 
then evaporated to dryness, a violet coloration is produced. About 
I’o grams of the base is obtained from 100 grams of the fresh 
sprouts. I'- 

Metallic Derivatives of Cupreine. By A. C. Oudbjuiafs, Jim. 
(Bw. Tmv, Chitit; 9, 171 — 183J. — The sodium and potassium com- 
pounds of cupreine separate as crystalline scales when a solution of 
the alkaloid in slight excess of the coiTesponding hydroxide is sub- 
jected t(i cold. The separated scales are dried by a filter pumj?, 
washed rapidly with strong alcohol, and placed in a desiccator over 
potassium hydroxide for some time. Potassium cupreine^ CioHaiKNaOj 
+ bJEiO, foims acicnlar crystals or hexagonal scales. Sodium 
cupreine^ Ci 9 H 3 iNaIl 202 + 5 H 2 O and + 8 H 2 O, forms large scales 
which are gi'easy to the touch. The potassium compound appears to 
be more solnble in mixtures of aqueous and alcoholic alkalis than the 
sodinm derivative. 

In contradistinction to Hesse, who denied the existence of an am- 
moBinm derivative of cupreine, the author states that the alkaloid 
<lissolves easily in concentrated ammonia; solution, to a smaller extent 
in weaker solutions, and inasmuch as the specific mtatoiy power of 
such solutions is similar to that of like solutions of the sodium deri- 
vative, he concludes that an ammonium compound does exist. Solu- 
tions of lithium hydroxide and of barium hydroxides also dissolve 
eapmine. All the metallic derivatives of cupreine assume an orange 
or brick-red colour after prolonged diying or on heating above 120 ®. 

Hesse having proved that cupreine behaved as a phenol in which 
hydrogen may be displaced by a metal, the author has investigated the 
influence such replacement has on the specific i^otatory power of the 
alkaloid, in order to deteimine if the alkaloid and the base combined 
molecule for molecule, iu which case an excess of base ought not to 
affect the specific rotatory power to any great extent, and he publishes 
very complete tables of the specific rotatory power of the alkaloid iu 
both aqueous and alcoholic solutions of potassium and sodium hydj'ox- 
idea, in aqueous solutions of lithium and barium hydroxides, and in 
ammonia solution. 

The results of the observations aie as follows 1 . Approximately 
the same values obtain for the sp. rot, power of cuprmne for similar 
concentrations of alkaloid and either potassium, sodium, lithium, and 
barium hydroxides in aqueous solution, but iu the case of the ani- 
moniacal solution the rotatory power has a higher value, and diffei-s 
in tlie values obtained from its solution in fixed alkalis in the fact 
that an increased strength of ammonia solution augments the sp. rot, 
power. 2. The sp. rot. power of the alkaloid diminishes inversely with, 
the amount present in the alkaline solution, and also with the amoun 
iA alkaline hydroxide present, 3, The highest values for the sp. rot. 
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])owor ave obtained when the amounts of alkaloid and of hydroxide asbo- 
oiated are approximately those represented by tlieir molecular weights ; 
in this respect cupreine is analogous to qninamine and conqiiinamine 
in acid solution. It is to be noted that the values obtained in alka- 
line alcoholic solution are much higher than those in aqueous solution^ 
and that in this case additional all^i increases the rotatory values. 

The mean rotatory power for 1 mol. (in milligrams) of cupreine in 
20 c.c. of water with 1 — 2 mols. (in milligrams) of alkaline hydroxide 
is about —205®. T. G. N. 

Dextrococaines. By A. DEt^KEUS and A. Einjiorx (Ber., 24, 
7 — ^12 ; compare Abstr., 1890, 649, 913). — By the action of cinnamic 
chloride on methyldextroecgonine at 150 — the latter is con- 
verted into niethylcinnamyldejiiroecgonine^ 

C6XH,Me-CH(0-C0-0H:CHPh)-CH.*C00]Me . 

When the product is poured into 'water, some cinnamic acid is pre- 
cipitated ; the filtrate is made alkaline with potassium carbonate, and 
the alkaloid extracted with ether and pmufied by convei-sion into the 
hydrochloride. When precipitated fi*om the latter, it fonns an almost 
colourless oil which soon solidifies to long, radially grouped prisms 
melting at (jS". A 2‘11 per cent, alcoholic solution in a 200 mm. tube 
rotates the plane of polarisation -1-2®. The hydroelilorifle, 

crystallises from hot water in white needles melting at 186 — 188“ ; 
the pMinocMoride^ (Ci9H23N'O4)25H2pt0l6, from alcohol in small, pale- 
yellow needles melting at 208 — 210® ; and the aurochloride, 
CiaH23N04,HAuCl4, in orange needles melting at 164®. The Aydro- 
Iromnle^ CwH23X04,HBr, forms small needles melting at 209®, and the 
9uiratt\ CwH3iN04,H]Sr03, beautiful, long needles melting at 197®. 

Giniiam yhl€.droecyonme, 

aiSfH,Are-CH(O-CO-CH:CHPh)-CH2-0OOH, 

is prepai*ed by the action of cinnamic chloiide or anhydride on 
dextroecgonine, and forms an oil which only solidifies after a long 
time, and then crystallises from hot water in badly-developed crystals. 
The hydrocldoritle, Ci8H2i!N’04,HCl, crystallises in white needles which 
darken at 228® and melt with decomposition at 236®, whilst the 
platinocMoride forms pale-yellow needles which melt with decomposi- 
tion at 223®. 

MethyUsovaUryldextroecgomm^ 

CmMe-CH(0-C0-C4H2)-CH2-G00Me, 

is prepared in the same way from isovalei'ic chloride and methyl- 
dextroecgonine at 112 — 114®, and foims a transparent oil, a 2*01 per 
cent, solution of which rotates the plane of polarisation +1*02® in a 
200 mm. tube. The hydrochloride^ Ci5H2.“,JSr04,HCl, and the nitrate^ 
Ci 3H25N04,H]5?'0,, form small, nacreous plates melting at 192® and 163® 
respectively; the platimchhride, (Ci5H2r,N04)2,H3pt01(„ crystallises in 
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lemon-wllow neeilies meltinsf 202^, and tlie av rooldondp 3ii pale- 
yellow* needles melting at bfc’. Isovrderyldea^troecgoniiie^ CuHijK’O., 
Ijbtained by acting on"^ dextroecgonine ^vitli isovaleric cblonde, and 
treating the liydi*oclilonde thus* termed with silvei* oxide, ciystallises 
ti-om admixture of methyl alcohol and ether in small needless melt- 
ing at 224 with decomposition. The hydrochloride^ CuHijNO^jHCi, 
forms small, Instrons needles which darken at 206° and melt at 
23G° ; jjlidinocldor id e, (CuH 2 jNOi) 2 ,H 2 PtCl 6 , crystallises in orange 

prisms melting at 216''. 

JDiiiutli ijhh thu^ddhalyldldeAroecgmiine^ 

C,H;C.0.:0 CH(C-,NMeH7)-CH2-COOMe]2, 

is, foi*med by heating equal weights of orthophthalio chloride and 
methyldextroecgonine at l.li ) — 160°. It is a reddish oil, and forms 
baits, of which only the liydriudide^ CjsH30l72Os,2HI, has been obtained 
crystolline. 07ili02dithaIyhlid€adroecgonine^ C 2 cHa 3 N 20 a, prepared from 
dextroeceronine by the action of phthalic anhydride, is also an oil ; 
it^ hydnodide^ C?j«H 32 X^Ob. 2 HI, forms yellowish, badly-developed 
crystals melting at 103 . H. Gr. 0, 

Ptomaines formed in the Coltivation of the Swine Fever 
BaciUns, By E. A. v. Schwrixiiz (Chem, Ceaitr,, IbOO, ii, 7-50 — 7C0; 
from Med. Neivs.^ September 6th, 1890). — The bacillus of swine fever 
was cultivated in peptone broth at 87°. The broth was afterwards, 
acidified with hydrochloric acid, concentrated on the water-bath, the 
residne extracted ivith 9b per cent, alcohol, and the extract precipi- 
tated with mercuric chloride solution. The precipitate, suspended in 
wuter, was treated with hydrogen sulphide, and in the fiiti*ate cada- 
verine, a primary amine of unknown composition, and an alkaloid, 
the platinochlomde of -which had the formula CnH^NiPtCls, were 
found. The free base could not be isolated; the hydrochloride 
forms a syrup soluble in alcohol. If the broth containing the 
bseillns culth^ation be treated with excess of alcohol, an amoi'phous 
precipitate is formed which dissolves in water. By repeatedly pre- 
cipitating this and redissolviug it several times, an albumose is sepa- 
rated which may be obtained in a crystalline form by concentrating 
in a vacuum over sulphuric acid. Neither this nor the above- 
mentioned base has poisonous properties. 

By treating the broth, after cultivation, in the manner described 
by Brieger and Frankel, an albnmose of properties corresponding 
with the toxalbumoses is obtained, -which also is without poisonoub 
properties when subcutaneously injected into the guinea pig. 

J. W, L. 

Egg Albumin free from Ash. By E. Haexack (Ber., 23, 
:-i74!5*— 3752, compare Abstr., 1890, 272). — The author gives further 
details of the method employed for the px*eparation of pure albumin 
free from ash by treatment of the copper derivative with concen- 
trated potash. The albumin so obtained is soluble in boiling water ; 
tlte addition of alcohol causes no change, but neutral salts imme- 
diately produce a fiocculent piecipitate. On heating the moist pre- 
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paration under ^vater, it melts before dissolving. Ammonium sulj^liate 
yields a crystalline albumin derivative, which, however, only contains 
about 5 per cent, of albumin. 

Albumin reddens blue litmus-paper, and is not precipitated from 
solution by many organic acids, such as formic acid, acetic acid, 
tartax'ic acid, citric acid, or lactic acid. The precipitate caused by 
most mineral acids consists of unaltered albumin, as is proved by 
the fact that after iiltration and washing it is soluble in water. 

Alkalis prevent the precipitation of albumin by neutral salts. 

Free albumin, even in presence of moisture, shows no tendencj^ 
to ferment or decay. 

The paper closes with a discussion of the part played by albumin 
in the animal economy. J. B. T. 

Compound of Gelatin and Metapliosplioric Acid. By 
B». Lobexz (Pjiiiger^a AreJdv, 47, 189 — 195). — It was thought in- 
teresting to investigate the proportion of metaphosphoric acid in the 
precipitate produced by adding that acid to solutions of gelatin, in 
view of recent researches by Kj’iiger on the relation of gelatin to bases. 
There was some difficulty in obtaining a precipitate which could be 
readily collected and washed, especially with j8-gelatin, that is, gelatin 
which has been rendered non-gelatinisable by piolonged boiling. In 
three different preparations of ordinary gelatin (gelatin a), the per- 
centage of phosphoric anhydride was x*espectively 7*5, 5’3, and 6T. 
It was found that this w'as probably due to the length of time during 
which the -washing was continued ; pxx>longed washing wdth water 
dissolving out more and more phosphoric acid. The same px*epara- 
iion was analysed at inteiwals with the following results : — 


After 2 days’ washing, 7*1 per cent, of P2O5. 


„ 10 


6-4 

99 

99 

22 

•9 

5-8 



„ 36 

59 

4-6 

99 

19 


Estimation of the phosphoric anhydride in two preparations made 
from ^-gelatin gave respectively 6*9 and 8*35 per cent. 

W. D. H. 

Metaphosphoric Acid in the Nuclein of Yeast. By L. Lti 
MANN {Pfluger's Archiv^ 47, 155 — 1(50). — The authox* has pi*eviously 
stated (Absfcr., 1888, 510, 1889, 1021) that metaphosphoric acid can 
be separated from nuclein ; the present paper i*elates to the prepara- 
tion of the barium salt of the acid from acid extracts of yeast nuclein. 

The following results of elementary analyses of thi*ee prepax'atious, 
are considered sufficiently near to the percentages calculated from the 
formula to support the author’s previous contention. 


I. II. Ill- By calculation. 

Ba 38*61 37*33 40 73 46*44 

PO, 53*26 58*11 59*25 53*56 

W. B. H. 


Action of Hydrofluoric Acid on Diastase. By J. Eipki»nt 
(JBitlL Soc, Chini. [3J, 4, 627 — 632). — Hydrofluoric acid in amountb 
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vaiyilig from — 10 pci* lOO c.c. o£ malt iiifusioii ©xGrcisos 

a marked influence in the conservation of the diastafcic pi*operties of 
the infusion, and this is probably due to the retarding influence of 
the acid on the development of the lactic and butyric fermentations 
which cause coagulation of the diastase (see p. 488 

In presence of these small quantities of hydrofluoric acid, the 
degree to which the hydrolysis of starch paste by malt infusion can be 
carried is augmented, and the most favourable tempeiuture for such 
is 30". 

Similar results obtain in the case of worts derived from raw grain. 
Numerous experimental data are given. T. G. 

Myohsematin. By S. M. CopiniAX (Proc, Physiol. Soc., 1890, 
^22 ). — ^By treating defibrinated and slightly diluted blood with a 
.'small quantity of minced mnsculai* tissue, and subsequently keeping 
the mixture at 38° for nearly three weeks contact with the air being 
pi*evented, a form of myohaematin is produced of which the spectrum 
resembles that figured by MacMunn, except for a slight difference in 
shading of the hand neai^est the violet. It is easily distinguishable 
fi-om hmmochromogen and hmmatoporphyrin. On heating to near the 
boiling point, the bands disappear, becoming visible again on cooling, 
as observed in the case of MacMunn’s modified myohasmatin. 

Similar expeiiments carried out with small quantities of hepatic 
and other tissues maceiated iu blood resulted in the formation of 
alkaline hmmatm only, instead of a form of histo-hmmatin. 

W. D. H. 


Physiological Chemistry. 


In what Form is Iron Absorbed? By 0. A. SoriN (Zeit 
phijsioL 16, 93 — 139). — Expeiiments were perfomed in three 

cases on dogs : the iron conWned in yolk of egg, the food selected, 
was estimated ; the fmees an^ nrine were then examined for iron, and 
the amount found there in two out of the thi'ee cases was much 
greater than in the food. From these experiments, the conclusion is 
drawn that a simple comparison of the amounts of iron ingested and 
excreted aiSords no trustworthy data in the solution of questions 
relating to the metabolism of iron. 

were then selected as the animals on which the remaining 
experiments were performed. They lived normally when fed on yolk 
which the conclusion is drawn that the organic iron-con- 
iaining compounds (hsematogen) in that article of diet are assimil- 
able ; this was supported by the fact that the iix>n excreted was less than 
ingested. Slice fed on artificial diets constructed of iron-free pro- 
idids, c^hohydrates, and fat soon died ; but they died equally soon if 
morganic or organic compounds of iron were mixed with this diet. 
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From this, the conclusion is drawn, that a life-sustaining artificial 
diet, although apparently containing all that is necessary, cannot yet 
he constructed. 

Among other conclusions annved at are the following : — Filtered 
urine of animals fed on normal diet contains only traces of iron ; serum 
albumin prepared from heemoglobin-free serum contains no iron. 

W. D. H. 

InHuence of Mnscnlar Work on Proteid Metabolisin. By 
O. Kbummacher {Pfliiger's Arehiv, 47, 454—468). — ^Argutinsky (this 
vol. p. 350) found that excessive muscular work produced in himself 
an inci*ease in the output of nitrogen, derived presumably from an 
increase in the destructive metabolism of the proteids of the body. 
Jn case this should have been due to an idiosyncrasy, it was deemed 
necessaiy to repeat the experiments- The present paper is an account 
of such an experiment carried out on the author’s own person ; full 
iletails are given. The general conclusion is the same as that of 
Argutinsky. W. D. H. 

Fate of Morphine in the Animal Organism. By E. Tauueu 
(Ghem, Oentr., 1890, ii, 666 — 667 ; from Arch, t^e^erim. Path. Pharm.j 
27, 335). — Since the researches into the change or otherwise which 
morphine undergoes in the animal oiganism, which have been under- 
taken by different workers, have led to contradictory results, the 
author has both added the alkaloid to blood dii^ectly, and has injected 
it subcutaneously into a dog. From the blood, 95 per cent, of the 
alkaloid was I’ecovered by the following method: — ^The blood was 
coagulated by the addition of acetic acid- and the coagulum washed 
with acidified water until colourless. The filtmte was then precipitated 
with lead acetate, the precipitate wa.shed with water followed hy 
alcohol, the alcohol distilled off, the lead precipitated as sulphide, the 
filti'ate evaporated, the residue extracted with alcohol, the alcohol 
again distilled ofT, and the residue extracted with a little water, 
hrom this solution, the morphine is precipitated with sodium hydrogen 
carbonate. An allowance of 1 milligram must be made for tlie 
nioi*phine which remains in solution. In another experiment, 
1*6 grams of moz*phine hydrochloride was subcutaneously injected 
into a dog duiing ten days, after which 0*512 giam ot moiphine was 
found in the fceces. J. W. L. 

Fate of Peptone. By L. E. Shore { /. Physiol.^ 11, 628 — 560) . — There 
is no doubt that peptone absorbed from the alimentaiy canal undergoes 
during the process of absorption a reconversion into ordinary proteids. 
Hofmeister {Zeit. physiol. Ohem., 5) considered that the leucocytes of 
adenoid tissue and of the blood, but moi*e especially of the lymph, 
had the power of effecting this change. Heidenhain {PfiugePs 
Archiv^ 43, Supplemental No.) showed, however, that the amount of 
and percentage of proteid in chyle will not account for the large 
quantities of proteid absorbed, and he calculated that if the ti^nsfox*- 
mation were effected by leucocytes, 20 grams of dry cell substance 
would have to fix and ti'ansform 274 gx'ams of dry proteid (compare 
iN'eumeister, this vol., p. 233). In the present research, the questions 
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especially investigated were the fate of peptone wHen introduced 
directly into the lymphatic channels, and by experiments on lymphatic 
glands, whether lymph cells can assimilate peptone or not. The 
woi*d peptone as nsed here includes the small admixture of albumose 2 > 
present in the prepamtion used (Grriibler’s). The method of detect- 
ing peptone was with slight modifications that already nsed by 
Neumeister. The animals nsed were dogs. It i\as found that 
peptone, when injected into the blood stream, rapidly reappears in 
the urine, but that when the renal vessels are ligatured, it disappears 
from the blood, and passes into (is secreted into, Heidenhain) the 
lymph. When peptone is injected into the ligatured bile-duct, it 
also reappear^ in gi*eat measure in the lymph ; some of it, however, 
passes into the blood, and finally (with a small amount of bile pig- 
ment) into the urine. From the lymph in the tissues, the peptone is 
gradually carried to the thoi'acic duct, and then enters the blood 
again. In this course it must enter lymphatic glands, and as a large 
percentage is ultimately recoverable in the urine, it suffers little or 
no transformation by the lymphatic leucocytes. When peptone (in 
these experiments dissolved in the lymph serum obtained from the 
thoracic duct of the same animal) is injected directly into a lymphatic 
vessel in the lower limbs, it is for a time recoverable as such in the 
lymph of the thoracic duct. This lymph must have passed through 
lymphatic glands ; in fact, the anatomical relation of these glands 
to the vessels was accniatelv determined by injection of sodium 
sulphindigotate. The cells of lymphatic glands have, therefore, not 
the power of assimilating peptone. It was also found that the cells 
of the liver and spleen t^e no part in the transfoimation of peptone. 
The general conclusion is therefore drawn that this is normally 
brought about by the epithelial cells of the mneoas membrane of the 
alimentary canal. Heidenhain, under whose superintendence this 
work was doue, believes that five minutes is the length of time 
necessary for the passage of fluid through these cells, and that this 
is sufficient for the accomplishment of the transformation. 

W. D. H, 

Cntaaeous Figment as an Antecedent of Hsemoglobin. By 
S.DelApine (Proc, Physioh Soc., 1890, 27 — Si). — ^Although chlorophyll 
and hssmoglohin bear so many resemblances to one another, light is 
an essential factor in the production of the former, but as red blood cor- 
puscles are formed in parts of the body not exposed to light, it would 
seem not to he so in that of the latter. The influence of sunlight in 
the production of melanin in the epidermis afforded at one time no 
key to the explanation of this diffei'ence, as melanin, like other animal 
pigments, was considered to have its origin in hsemoglobin. 

It having been shown, however, that hcemoglobin is decomposed in 
the liver, the iron being retained by the liver cells, and probably 
used for the formation of new haemoglobin, attention was directed to 
the way in which the rest of the pigment was reproduced. The 
examination of melanotic tumours gave a clue to the question, and 
the facts collected in support of the view that melanin (formed in tho 
skin under the influence of light) is the precursor of hsemoglobin, are 
the following : — 
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Althongli tlie production of melanin is often increased in the skin 
Tinder the influence of certain stimuli, it gradually disappears when 
these stimuli cease to act. It must he transformed into some 
colourless product, which must pass either towards the surface or 
into the deeper tissues. Instances of such stimuli are luminous heat 
(sunburn), chemical irritants (mustard poultices), mechanical stimuli 
(scratching), pregnancy, certain pathological states, &g. The pig- 
ment deposited is in the de^ layers of the rete Malpighi. Melanin is 
never produced when the epidermis is absent. The pigment can, 
moreover, be traced to the lymphatics in the true skin. 

There are certain conditions in which the formation of melanin is 
lessened; absence of heat and light; when the skin is inactive, or 
atrophied, as over scars, or its nerves divided or diseased as in the 
patches of leprosy, and in the complex state of things present in 
albinism. Imperfect production of cutaneous pigment is, moreover, 
often, if not always, associated with diminution in the hsemoglobin 
of the blood. 

The following facts show that melanin is developed not from 
haemoglobin, but independently of it : — (1) Melanin appears in many 
embryonic pai-ts before any blood is formed. (2) In the adult, parts 
removed from all blood vessels, such as the crystalline lens, may 
become deeply pigmented. (3) The amount of melanin in the skin 
is not proportional to the amount of blood circulating through or 
ertravasated into the subjacent tissues. The conclusion is thei'efore 
drawn that melanin is elaborated in certain epithelial cells, like pi*o- 
ducts of glandular activity out of lymph, and is not a derivative of 
haemoglobin. 

The next series of facts deal with the fate of melanin. When the 
skin is deeply pigmented as in negi’os, some, but a very small portion, 
of the melanin passes into the superflcial layers of the epidermis, and 
so reaches the surface. The greater part of the pigment, as is well seen 
in pathological specimens, passes into the lymphatics of the etdis 
i7^*ra, in some cases so much so as to partially obstruct them. Other 
forms of obstruction, as the pressm*e of tumours, will cause similarly 
a natural injection of the lymphatics with melanin. Under normal 
circumstances, however, this is not visible, as the melanin seems to 
be dissolved, and is absorbed and x'emoved in a colourless form. This 
may be constant or intermittent; the most important conclusion 
arx'hed at, however, is that ultimately it is used in the formation of 
new hmmoglobin. The production of pigment in the skin should be 
limited by the accumulation of precipitated melanin in the rete, Snch 
accumulation, as in negros, diminishes the intensity of the light 
reaching the deepest and most active parts of the epidermis, and 
therefore regulates the amount of normal stimulus acting on the cells. 

W. D. H. 

Effect of Peptone on the Clotting of Blood and Lymph. 
By L. E. Shore (J, Fliysioh, 11, 561 — 566). — After rapid injection of 
peptone into the blood, that fluid, and also the lymph, if withdrawn 
within an hour after the injection, do not clot (Schmidt-Mnlheim, 
Eano). In the present research, it was found that slow injection of 
peptone into the blood does not prevent, or only veiy slightly, its 
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coasTCLlation wlien witlidrawn, bat that the lymph has no tendency to 

In experiments mtide with lymph out of the body, it was iouikI 
that the addition of considerable <][aaiitities of peptone solution had 
no anti-clottinfif power, but that the addition of mere tinceb of peptone 
to the lymph prevented its coagulation. W. D. H. 

Action of Leech Extract on Blood. By W. L. Dicktjst&ok 
(J. Physiol.^ 11, 566 — 572). — The general properties of the extract of 
the anterior part of the medicinal leech which as Haycraft showed 
(P/oc. Eoij. Soc., 36) possesses a strong anti-clotting action on blood 
ai« the following: — £t is neutral to litmus paper ; its specific gravity 
is not appreciably higher than thac of the medium used for extraction. 
Boiling causes no precipitate, and no loss of activity. Alkalis cause 
no precipitate. A trace of acetic acid causes cloudiness I’eadily 
soluble in excess. Strong acetic acid causes no precipitate in salt-free, 
bui} a copious cloud in salt-saturated, extracts. Nitric acid in the 
<*old causes a precipitate soluble on boiling, and reappearing on 
cooling. Saturation with ammonium sulphate causes a precipitate, 
after which no proteid remains in solution ; saturation with magnesium 
sulphate or sodium chloride, on the other hand, causes no precipitate. 
If all salts are removed from the extract by dialysis, there is no preci- 
pitate produced, aud no loss of power. Copper sulphate, lead acetate, 
aud mercuric chloride give piecipitates insoluble in excess of the 
‘ reagents. Copper sulphate and potash give a piuk (biuret) reaction. 
Alcohol causes no loss of the activity of the extract. 

The leech extract, therefore, contains a proteid having some featmfes 
in common with Kuhne’s proto-, and othera with deutero-albumosc. 
The albumose precipitated by ammonium sulphate has all the anti- 
clotting power of the original extract ; the extract minus the albu- 
mose has no such powers. Hence, probably the albumose is itself the 
active piinciple. 

Clotting in plasma obtained from blood, prevented from coagulating 
by admixture with leech extract (either intravenously or after it is 
shed), cannot be induced by carbonic anhydride or by dilute acetic- 
acid ; it can, however, alway^s be induced by a sufiicient quantity of 
fibrin ferment. Such plasma gives no precipitate on cooling. 

Fibrin soaked in leech extract fails to yield ferment when subse* 
quently treated with 8 per cent, sodium chloride solution. The 
extract, however, still contains cell-globulin. Cell-globulin prapared 
fbom lymphatic glands by Halliburton’s method (Abstr., 1888, 974) 
retains all its properties, except its fibrinoplastic power, when treated 
with leech extract. This is regarded as an argument in favour of the 
non-identiiy of the cell-globulin and fibrin ferment. W. D. H. 

Transformation, of Haemoglobin in the Bile- By W. Filetof 
{Chem. Oewtr,^ 1890, ii, 790 ; from Arch. Path. A^iat., £21, 605). — In 
view of the researches of Wertheimer and Meyer (Abstr., 1889,'^ 636), 
the author was led to repeat some experiments previously undertaken 
by him, but these were now made on the living animal instead of 
immediately after death. The earlier experiments with phosphorus,. 
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arsenic, antifebrin, and glycei*ol wei*e repeated, and liaemoglobin 
again found in the bile of rabbits and dogs, altliongb not in larsre 
(quantity. J. W. L. 

Excretion of the Digestive Ferments from the Animal. Jlv 
J. Bexdeeski (Ohem. Cewfr., lb9U, ii, 791 ; fiH>in Arch. Path. Anat, 121, 
554 — 597). — The author has determined that a substance is always 
pi*esent in normal urine which dissolves fibiin in presence of an 
acid, and that it is destroyed at a boOing heat. The quantity varies 
considerably with diftei’ent pei*sons when in health, and consec[uently 
the variation in tlie amount of this substance in illness cannot 
have any importance, at least for diagnostic purposes. The author 
names it urojpe^sin. The presence of pe]>sin in urine must not there- 
fore be considered indicative ot the excretion of peptone by tlit 
animal, but of the formation of uropepsiu in the urine. 

In healthy urine, a tiypsin is found which varies in quantity, and 
may be inci*eased, or altogether wanting, in cases of disease. The 
author does not consider it identical w'lth the pancreatic teiment. 
It differs from the latter in that it is not destroyed by boiling. It 
has been named in'otrypsin. 

An amylolytic terment occurring in urine, and wdiich is similar to, 
but not identical with, the ferment ptyaliii, has been named vru- 
ptyalin by the author. 

In animal sweat, another ferment occims which behaves like 
nroptyalin with stai*ch, and is named htdroptyaUa by the author; it 
is au altered ptyaliu. 

Trypsin was not found in sweat, but a pepsin w^as observed which 
had an activity intermediate between that of pepsin and nropepsin. 

J. W. L. 


Excretion of Uric Acid and Nitrogen in cases of Leucsemia. 
By C. Borland and H. Scinruz (Pfldger^hArcMv, 47, 469 — 509). — ^Three 
eases of leucmmia are described with clinical details ; most attention 
w'as devoted, however, to an examination of the mine and a com- 
parison of the excretion of mic acid and of nitrogen with that ot 
normal individuals on the same diet. An absolute increase of the 
output of uric acid was seen in all tln*ee, but more especially in two 
of the cases. Pott gives the rehdion oi uric acid niti-ogen to total 
nitrogen in health as 1 to 19*7- In the three cases of leucsamia, the 
proportion was respectivelv’ 1 to 9'4, 1 to 12*b, and 1 to 24'4, In tins 
last case, there was a good deal of fever which no doubt produced a 
greater proportional output of total nitrogen than of uric acid. 

The foUow'ing are the mean numbei*s obtained : — 


Normal 
Case 1 



Total 

nitrogen. 


13*1 grams 
S-7 „ 

14*3 ,, 


Proportion of uric arid 
TTiic acid, nitrogen to total nitrogen. 

0*66 gi-ams 1 : 19*7 

1*5 „ 1: 9*4 

0*68 1 : 12*8 

1*8 „ 1 : 24*4 

W. D. H. 
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CalcituxL Salts in Urine. By G. Hopph-Sjctlizr (Zeit. 

15, 101 — 178). — large number of observations on the 
quantity of calcium salts in the urine of numerous Hospital patients 
are rtcorded. The special point investigated is the influence of rest 
and muscnlar movement on the amount of these salts in the urine. 
It TN-as found that rest in bed produces a great increase in the output 
of these salts. This is especially noticeable in children and young 
l»eople. On these rising from bed and resuming activity, the output 
sinks to the normal, which is stated by Neubauer (7. pr. Cheon., 67, 
rto) to be 0*33 gram of calcium phosphate per diem. 

Xeubauer s method of estimation was used in the present analyses. 
Beckoned as calcinm phosphate, the daily output iu those lying in 
bed was found to avei’age U‘7‘21, while in those who were not confined 
to bed it was 0*37 gi*am. An exception to this occurs in febrile disorders, 
where thei*e is a cHminished excretion of calcium salts ; this is doubtless 
in part dependent on the small amount of food taken. Injection of 
calomel in syphilitic patients was found to lead to an increased 
output of calcium salts in the urine. W. D. H. 

Urine and Blood in a Case of Melanotic Sarcoma. By F. 
Hoite-Setleii (Zeit pTiysioI. Ohem,^ 15, 179 — ^188). — The case of 
melanotic tumour from which specimens of blood and urine were 
obtained was a haemon'hagio one, and thus fairly large quantities of 
blood wei*e collected. 

Analysis of the blood, performed in the usual way, gave the 
following results : — 

1000 parts of blood yielded 320*99 parts of red corpuscles, and 
679*01 parts of plasma. 

The composition of red corpuscles and serum may be stated in a 
table as follows: — 


Oxyhsemoglohin 

Red ooTpnsdes. 

.... 404-06 

Serum. 

IVoteids 

0-81 

67-68 

Lecithin 

1-62 

2-323 

Cholesterol 

5-70 

0654 

Fat 

.... 

3-473 

-.Vlcoholic extract 

1-.j9 

1-63 

Aqueous extract 

7-72 

2-18 

Solid organic mattei's • . . 

.... 423-41 

77 94 

Water 

”” } 576-59 

/ 914-53 

Inorganic salts 

1 7-53 


1000-00 

1000-00 


Special a^ntion is directed to the low percentage of water {as 
compared with other mammals and other tissues), of lecithin and of 
pxoteid matter (other than hasmoglobin) in the red corpuscles, 
mthing notewoi-thy, from a pathological standpoint, was, however, 
noted in the blood. 

In eounaction witli the urine, special attention was directed to the 
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pigment whioli gave the urine a dark-brown coloar darkening on 
exposure, or on heating with nitric acid. It was found to consist of 
urobilin in small quantities, and a second pigment which is very 
soluble; the latter is precipitable by normal lead acetate, and on 
fusing with alkali gives off ammonia, whilst a residue of humic 
acid and protocatechuic acid remains behind. It therefore somewhat 
resembles a humous substance. Indole was also formed as a result 
of fusion with alkali ; proteid was, however, not present in the urine. 

W. D. H. 

Action of Poisons on Nerve-fLbres and Peripheral Nerve- 
ceUs. By J. ISf. Lanowsv and W. L DicsaNSON (/. Physiol,, 

509 — 527). — The superior cervical ganglion of an anaesthetised rabbit 
was exposed, and a 1 per cent, solution of the poison was applied to it 
locally, or the drug was injected subcutaneously. The effect ol 
stimulation of the sympathetic nerve, on each side of the ganglion, 
on the size of the pupil and blood vessels was then observed. Those 
substances wliich have no effect are atropine, hyoscine, eserine, 
muscarine, pilocarpine, picrotoxin, caffeine, and antipyrine. Those 
substances, local application of which annuls more or less readily the 
irritability of nerve-fibres, but injection of which has little or no 
effect, are codeine, apomorphine, aconitine, and cocaine. Those sub- 
stances which on injection into the blood, or applied locally, have 
a more or less paralysing action on the ganglion are coniine, curarine, 
brucine, and strychnine. The pupillo-dilatator ner^e- cells are para- 
lysed far more readily than the vaso- constrictor neiwe-cells. The 
authors have previously shown that the action of nicotine is similar. 

W. D. H. 

Action of Nicotine on Invertebrates. By M. Grebnwooo 
(J". Physiol,, 11, 573 — 605). — The authoress thus summarises her own 
observations : — 

The toxic effect of nicotine on any organism is determined mainly 
by the degree of development of the nervous system. Thus for 
Amcsha or Actinos^hwrium it cannot be regarded as exciting or 
paralysing ; it is rather inimical to continued healthy life. As soon 
as any stmctural complexity is reached, the action of the drug is 
discriminating in such a fashion that the nervous actions which are 
the expressions of automatism, which imply ‘•co-ordination of im- 
pulse, are stopped first. This is seen dimly in Sydra, and it is more 
pronounced among the Medusoe, where spontaneity, irradiation of 
impulse, and direct motor activity are affected successively. When 
structural development goes furcher, the selective action is traced 
readily, as in Antedon, £l the case of the higher invertebrates, the 
paralysing action of nicotine is preceded by a phase of stimulation. 
This becomes marked in Ophivarids and Orinoids. As this positively- 
exciting action becomes noticeable, nicotine becomes more and more 
a medium in which life is impossible. Thus Amesiba is not killed at 
once by a 1 per cent, solution of nicotine tartrate ; Sydra dies speedily 
in such concentration, but will live over night in 0'05 per cent., 
while Lumhricus is killed by this strength, but lives for some hours in 
a O’Ol per cent, solution. 

When very simple animals {Actim^hcEriwn, Sydra, Sedusca) die 

VOL. LX. 2 h 
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under tlie influence of nicotine, death is often associated with injury 
of their substance, so that it tends to disintegrate ; and the definite 
poisoning that occur*? in higher types has sometimeft, as one of its 
aiter-eff^ts, a lingering trophic disturbance. An extreme form of 
this IS seen in Palfpmon, vs here there may be actually a progressive 
death of tissues from behind forwards. Similar lesions find expres- 
sion in the growth of fungus on a paralysed Crayfish, and in the 
clinging of earth particles to the body of a poisoned jEwrthworm, 
Though nicotine acts on any organism according as the nervous 
is or IS not developed closely allied animals may yet react 
differently, according to their individual balance of organisation. 

W. D. H. 

EjSfect of Morphine on Cats. By h. Guinard (Oompf, rend,, 
m 981 — 983). — When morphine is administei*ed to cats by hypo- 
dermic or intravenous injection, in doses varying from 0‘0004 gram 
to 0*09 gram per kilo, of body weight, it never produces sleep or 
narcotic prosti*ation. On the confaiiy, it produces a remarkable 
degree of excitement, increasing in intensity with the dose given. 
This excitement is accompanied by evident disorder in the functions 
of the brain, and if the dose is large, terminates in a period of con- 
vulsions, ending in the death of the animal. 

Milne-Edwa^s (p. 983) has been unable to obtain narcotism by 
administration of morphine to cats either by ingestion with food or 
by injection. He has also found that lions and tigers offer a similar 
resistance to the narcotising influence of the alkaloid. G. H. B. 

Action of Stryclmine. By K. Schwok (PJhtqer’s AtgMv, 47, 
171 — 189). — Whilst mechanical, thermal, and electrical stimulation 
of a strychnine-poisoned frog produce a marked increase in the reflex 
responses, chemical stimuli do not produce this result. A chemical 
stimulus, which is very active before the injection of the alkaloid, 
produces little or no effect on the poisoned animal. Under all con- 
ditions, the reflex time is lengthened by strychnine. W. D. H. 

PliyBiological Action of Cocaane. By U. Mosso (PjLUger's 
Archiv, 47, 653 — 601). — Cocaine applied locally to a motor nerve 
paralyses it ; it also acts injuriously on the nerve-cells of the spinal 
cord. It has been supposed that cocaine acts on the sensory nerves, 
as curare does on the motor nerves, but the present experiments do 
not entirely support this view ; cocaine has no specific action, but its 
eff^ts are similar to those produced by the applicsation of cold to the 
nervous system. 

In an animal in which a large part of the spinal cord remains 
intact while the rest is poisoned with cocaine, sensibiliiy is lost after 
motility; cocaine, therefore, arrests the outgoing impulses fi'om the 
cord. 

B^garding doses, the following are the numbers obtained from 
expeximenis on dogs : — 0-0006 gram per kilo, of body weight produces 
TO action on the mnsdes; 0*001 gram produces increased contrac- 
tion ; 0 003 gram acts in the opposite way. This action of the drug 
ilie zQotor apparatus seems to have been missed by previous 
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observers, because attention bas been, as witb other anaesthetics, 
more particularly directed to its influence on sensibility ; the great 
advantage of cocaine as an anaesthetic appears to be the fact that it is 
completely destroyed in the organism; its effects soon pass off, and 
leave no bad after-effects. 

Experiments on human beings gave the following results : — Doses of 
O'l gi'am given by the stomach increase the capacity for muscular 
work ; if it is injected into the blood stream, there is first increased 
then lessened excitability of the motor apparatus as in animals. The 
beneficial action of cocaine is even greater when the muscles have 
been previously f*atigued, or the individual has been fasting ; in the 
latter case the y^ork may be as much as doubled. This was tested 
graphically by recording the contraction of the fingers, the muscles 
of which were stimulated electrically ; after a long march, fatigue 
does not ensue so readily with as without cocaine. Small doses 
(0 05 gram to 0‘1 gram given by the mouth) increase the sensibility of 
the skin, and shorten the reaction time. The drug increases the 
quantity of air inspired, even though the frequency of respiration 
does not lise, as it, however, generally does; small doses cause 
marked contraction ot* the blood vessels. 

It increases the body temperature in frogs. Very small doses in- 
crease, larger ones abolish, the patella tendon reflex. The intensity of 
the action of cocaine differs in different classes of vertebrates. In 
plants, as tested by the growth of seedlings, small doses further, 
larger ones paralyse, the vital processes. W, D. H. 

Physiological Action of Curare. By W, Nikolski and -T. 
Dociel (Ffluger^s ArcMv, 47, 68 — 115). — ^The curare which reaches 
Europe is of different strengths ; iu many samples, calcium carbonate 
and phosphoric acid are present, and the preparations called 
“ curarin ” or “ curarin sulphate ” are by no means pure. The poison 
is not absorbed through the skin at all, and only with difficulty 
tbiungh mucous membranes; injected, however, nnder the skiii or 
into the blood stream its effects are at once noticeable, and fairly 
equally so in all the classes of the animal kingdom with which experi- 
ments were performed, namely, mammals, birds, amphibians, reptiles, 
crabs, insects, and amcebss. Curare has au influence on the central 
nervons system, the endings of motor nerves in voluntary musdes, in 
the cardi^ and plain muscles, and also produces ohauges in the 
muscular tissues. 

The point of injection makes considerable difference as to which 
pai^ of the body is first affected. If the injection be made into the 
carotid artery, the cerebrum is affected first ; if into a limb artery, 
paialysis of that limb is the first phenomenon produced. 

The motor nerve endings are not all paralysed equally ; thus plain 
muscles resist its action longest, and among volunl^y muscles there 
are also differences found. Among different animals varying results 
are obtained, for instance, the drug acts less powerfully on the vaso- 
motor centre of rabbits and cats than of dogs ; applied to the con- 
junctiva of mammals, the pupil is not dilated, whereas in birds it is ; 
atropine, on the other hand, produces pupillary enlargement in 
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zoammals, and not in biinis. But if cnrare is injected into the circu- 
lation, the pnpil of mammals is slightly widened. This action is thus 
probably not due to paralysis of the motor nerve endings in the 
sphincter pupillcB, but to some effect in the central nervous system. 

The weakening or abolition of vagus influence on the heart is 
caused by smaller doses of curare in cats than in dogs and rabbits ; 
the pai*alysis of the vagus endings in stomach and intestine occurs 
later, but unequally so in the three mammals mentioned. 

The ultimate cause of the physiological action of curare is,’ doubt- 
less, an alteration in the protoplasm of muscle and nerve, but this is 
not simultaneous nor equally great in the two tissues. 

By washing out the curare fi*om the voluntary muscles, paralysis 
passes off. There is a corresponding return of movements after irri- 
gation in amcebsB and lymph corpuscles the activity of which has 
been stopped by curare. 

Death in curare-poisoning in mammals is due to the effect of the 
drug on the respiratoiy centre, rather than on the motor nerve 
endings in the respiratory muscles. Curare subjected to the action of 
ozone loses its usual effects on the animal organism. W. D. H. 
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Action of Mineral Acids on the Lactic and Butyric Fer- 
mentations. By J. BFFE039T (BnK Soe. Ghim. [3], 4, 337 — 339). — 
The action of hydrochloric, hydrofluoric, and sulphuric acids on these 
fermentations in distillery worts is to enfeeble or to arrest their 
progress even when the wort is maintained at the most fe»vonrable 
temperature. Both the lactic and butyric fermentations are arrested 
hy the addition of 0*025 gram of hydrogen fluoride per 100 c.c. of 
wort, and a similar effect is produced by the employment of 
0*200 gram of hydrogen chloride or 0*300 gram of hydrogen sulphate. 
Data are given which coniirm these results, and which show that the 
presence of hydrogen fluoride in worts to the extent of 0*020 gram 
per litre will prevent their acidifying, its action being especially 
unfavourable to the butyric fermen&tion. T. Q-. N, 

Influezice of Aridfllcial Gastric Juice ou the Acetic and 
Lactic Fermentations. By B. Hirschpblp Archw, 47, 

510 — 542). — ^If pure cultures of the Badllus aceticus be grown in 
nutritive media made feebly acid with acetic acid, and containing 
5 per cent, of alcohol, acetic acid is formed from the alcohol, the 
amount formed varying with the original quantity of the acid added. 
A small addition of hydrochloric acid (0*01 to 0*02 per cent.) causes an 
energetic increase of oxidation. Slightly larger quantities (0*03 to 
0*5 per cent.) increase the oxidation, but not so vigorously, and a 
percentage of 0*6 to 0*7 stops it altogether. Pepsin plus hydrochloric 
acid acts in the same way as the acid alone. The feebler anti- 
bacterial action of the mixture observed in connectioxx with the lactic 
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acid fermentation is not observable with the acetic fermentation. 
The presence of phosphates and their natare has apparently no 
influence ; bnt free phosphoric acid (0*1 per cent.) stops the oxidation 
of the alcohol. The percentage of hydrochloric acid necessary to 
stop the fermentation does not kill the bacteria, as they resume 
activity after neutralisation of the excess of acid. The bacteria 
are, however, killed by a percentage of 0*12 of the pepsin hydro- 
chloric acid mixture. 

The foUovsring conclusions were drawn from similar experiments on 
the lactic acid fermentation : — ^The BogiLIiis cmdi lacticf was grown in 
milk, and lactic acid forms most abundantly from the thirteenth to 
the twenty-fourth hour afterwards ^as the acid increases, the bacteria 
become less active, as is shown by t||e following averages : — 


First day, percentage of lactic acid 0*16 

Second ^y, percentage of lactic acid 0*28 

Third day, percentage of lactic acid 0*29 


Small amounts of hydrochloric acid (0*01 to 0*02 per cent.) hinder 
the action markedly ; larger quantities act in the same way until a 
percentage of 0*07 to 0*08 stops the fermentation altogether. Pepsin 
alone has no influence ; but pepsin jplus hydinchloric acid acts more 
energetically than the acid by i&elf, complete stoppage of the 
bacterial action being produced by 0*1 per cent, of the mixture. The 
same results were obtained with pure cultoes of the bacillus. Phos- 
phoric add (0*2 per cent.) also stops the activity of the micro- 
oiiganism, but phosphates have no influence one way or the other. 

These results, supported by most careful experiments, of which full 
details are given, place on a scientiflc basis the belief in tlie germi- 
cidal action of gastric juice so long held. W. D. H. 

Behaviour of the Fatty Substances and the B61e of the 
Lecithins dining Normal Germinatioii. By W. Maxwell (ATner. 
Gkem. 13, 16 — 24 ; compare this vol., p. 5ll). — Experiments on 
the germination of Fhaseolus vulgaris^ Qossyppium, and Zea ma/ys show 
that the young plants, during the early stage of their growth nnder 
the influence of light, are capable of utilising the inorganic phos- 
phorus present in the seed for the formation of lecithins. At a later 
stage, when the plants are becoming independent of the seed, those 
sul^tances are decomposed and utilised in the continned development 
of the organisms. G-. T. M. 

Change in the Nitrogenous Substances of Barley during 
Gennmation. By A. HiLass and F. vak deb Beoke (Bied, Oentr,^ 
19, 860). — The substances examined were : — ^Barley, softened barley, 
fresh malt, and dried malt. The total nitrogen, the nitrogen of the 
constituents insoluble in water and that of the several soluble con- 
stituents, was determined; the percentage results are given in the 
toUowing table : — 
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Barley. 

Softened 

barley. 

Fresb 

malt. 

Dried 

malt. 

Water 

14-4.?0 

43*341 

47-958 

8-431 

Total nitzogeu 

1-801 

1*750 

1-751 

1-542 

Nitrogen of insoluble constitaents . 

1*6789 

1-6853 

1-372 

1-165 

Nitrogen as albuznin (soluble) .... 

0*0600 

0-0354 

0-1571 

0-1194 

peptone 

0-0046 



0-0283 

„ ammonium salt&. ..... 

0*0169 

— 

0-0290 

0-0057 

amido-ecids .......... 

0-0417 

0 0294 

0 1417 

0-2267 

„ amides 


— 

0-0505 

0-0029 


In fresli malt and softened barley tbe total niLrogen is tbe same ; 
in fresh malt 21‘96 per cent, (of the total nitrogen) is solnble, 
but in softened barley only 3*76 per cent. During germination the 
solnble albumin, peptone, and amido-acids increase considerably. 
Dry malt contains less total nitrogen, owing to the falling away of 
the radicles. Solnble albumin, ammonium s^ts, and amides decrease ; 
peptones and amido-acids increase. N. H. J. M. 


IiocalisatioiL of Active Principles in the Seeds of Cruciferse- 
By L. GniGNARD (GomfL rend. Ul, 920— 923).— An account of an 
investigation, chiefly microscopical, made with a view to localise the 
various aotive principles in different cellules and tissues. 

„ 0. H. B. 

Nitrogenons Bases in Seeds. By B. Schulze (Zeit^physiol Ch&tti,, 
16, 140 — 160). — The seeds of the vetch, Yicia> sativuy were found to 
contain not only vicine, a base described by Ritthausen (Abstr., 1881, 
1158), but also cho^e and betaine. 20 kilos, of the seeds yielded 
8 — 9 grams of choline platinochloride = 3 — 3*5 gi*ams of clioline, and 
11 — 12 grams of betaine; the latter was weighed paa^tly as aurochloride, 
partly as the free base. In tbe coui'se of tbe research, tbe obsei*va- 
tion w^ made that the choline platinochloride, when allowed to 
crystallise slowly from water, appears in the form of plates, but when 
crystallised rapidly, assumes the form of very slender prisms or 
needles ; from alcohol it ciystallises as regular octahedra. 

Prom the seeds of the pea, Fismi satioum^ the platinochloride of 
choline was also obtained (1 gram of choline from kilos, of the 
seeds). Another base resembling betaine was found in smaller 
quMtity ; it is, however, not betaine, as its aurochloride contained 
only 41 per cent, of gold, instead of 43*1. 

The qn^tion arises, do these compounds occur free, or combined in 
the s^s ? It is possible that choline might occur in combination as 
lecii^, but certain considerations excluding this possibility, the con- 
clusion is drawn that the bases are free in the seeds ; they are, how- 
ever, present in such small quantities that they do not have any 
poisonous action. W D H 


CompositiDiL of the Iieaves of Maclnra awantiaca. Bv A 
aotf mto ), — ine leaves of Madura aurantiaca are used in the silk- 
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worm cxiltare as a substitute for tlie mulberry. Tlie following is tlie 
analysis : — 


Water 65*710 

Fat 0*643 

Profceids 4*775 

Non-proteid nitrogenous substance . .. 3*230 

Cellulose 9*522 

Sogar, starch, <fec 12*679 

Miner^ matter 3*421 


The composition of the ash is : — 

FsO. Ha 20 . MgO. CaO. Fe-tOj. SiO^. P 2 O&* SO 3 . d. Loss, &c. 
9*244 6*156 6*727 25*732 3*814 26*247 17*543 2*405 1*327 1*805 

The total nitrogen = 1*2841 per cent. Of the total proteid sub- 
stance, which amounts to 13*88 per cent, of the dry matter, 7*03 per 
cent, is undigested, and 6*85 digested by gastiic juice. The com- 
position of mulberry leaves, as given by several authors, and that of 
the leaves of Maclura aurantiaca is thus very similar. J. W. L. 

The Behaviour of some Vegetable Substances towards 
Copper and some of its Compounds. By E. Fobmento (£ied. 
Gentr,, 19, 844 — 845 ; from Staz, cbgr. itid., 18, 686 — 693). — In 
vine culture, copper compounds are used as a cure for peronospora, it 
being assumed ihat the copper salt penetrates to the inside of the 
plants. The author made experiments to determine the manner and 
extent of the absorption of copper by vegetable tissues. When a 
solution of copper sulphate is mixed with clear, saturated lime-water, 
cupric hydroxide is not precipitated, but a more or less basic copper 
sulphate, according to the amount of copper sulphate present. The 
basic sulphates are soluble in water satui^ated with carbonic anhydride. 
The results of the author’s experiments make it probable that copper 
can only i*each the inner pai'ts of plants by dialysis when a copper- 
lime mixture is used. When established inside the plant, copper 
compounds long resist the dissolving action of acids or of ammonia. 
An experiment in which an insoluWe copper salt was separated by 
pai-chment paper from an acid sap sbow^that little or no copper 
passed thi*oa^ when free lime was present. H. J. M. 

Acquisition of Atmospheric Nitrogen by Hants. By W. 0, 
Atwatbb and C. D. Woods {Amer, Ohem. 13, 42 — 63; compare 
this vol., p- 353). — ^The results of further experiments with peas, 
alfalfa, and with cereals, described, and point to the following 
conclusions : — 

1. That atmospheric nitrogen is undoubtedly acquii*ed during the 
growth of peas and alfalfa, and that the amount of nitrogen gained 
increases with the number of root tubercles. 

2 . That the addition of soil-infusion is not necessary for the pro- 
duction of root tubercles, a fact which may be accounted for by sup- 
posing that the micro-organisms or their spores exist in the air, and 
are deposited in the pots whei*e the plants grow. 
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3. Tiat tlie cereals do not, as a rule, manifest tLe power of acquiring 
nitrogen from the air, nor are root tubercles formed on them, as in 
the case of leguminous plants. O' T. M. 

Tlie Nitrogenous Substance of Arable Soil. By L. L’H6ii 
(Bieth 19, 796 — 796 ; from Jour. tTagrie. jpract, 1890, 366 — 

366 — ^The following table shows the percentage of nitrogen in three 
soils, and iu tne organic matter of the soils separated by washing 
with water, and in the hnmic acid. This was extracted from the 
soil (previously extracted with weak hydrochloric acid to remove 
lime) with dilute aqueous potash (1 : 20), precipitated by hydrocbloric 
acid, and dried in a vacuum over sulphni'ic acid. 


1 

i 

Soil, 

natural 

state. 

Soil treated 
■with water. 

Organic 
matter from 
100 pts. of 
soil. 

Humic 
acid (dried 
at 100°). 

1. Garden soil 

0-372 




2. Arable boil (St. Pierre) . 

0-087 1 




3. „ (SerquignyU 

0-14P 



IHI 


The percentage of niti*ogen in the hnmic acid approaches that 
obtained by Thenard with humic acid from rotten farmyard manui'o 
Tenth, 1857, 980). Hnmic acid in alkaline solution is absorbed 
by clay. The organic matter of soils is precipitated from its solutions 
by ferric chloride (compare Pigot, Ohim, Phus., 1864). 

“ K H. J. M. 

Effect of Artificial Manuring on Clover Land and Meadows. 
By W. V. Kkieetem (Bied. Centr,, 19, 814 — 817 ; from Balt Wocltenschr, 
f\ Landir,^ 1890). — ^The expeiiments first described were made to 
ascertain the efEect of different amounts of gypsum on clover land, and 
also the effect of early and late application of tho manui'e. The 
application of 443 kilos, of gypsum per ltectaa*e on March 2 raised 
the jield by 46 per cent.; the same amount applied April 14 and 
May 15 raised the yield by 25 and by 4 per cent, respectively. With 
665 kilos, per hectare (applied in March), the inciaase in produce over* 
the nnmannred plot was 42 per cent. In the next season the effect of 
gypsum had ceased. But it was observed that where no gypsum had 
b^n applied the first season, the grass was sti^ongerthe second season. 
This was due to the fact that the growth of clover had been so much in- 
creased by the gypsum that the grasses were kept back in tbeir gi'owtb. 

In other experiments, tbe plots were manured with (1) potash ; 
(2) superphosphate ; (3) bone meal; (4) potash and superphosphate ; 
(5) superphosphate and ammonium sulphate; (6) lime. All those 
plots gave much more produce the first year than the unmanured plot 
did. The increase (taking both seasons) was 63 per cent, in No. 4 ; 
52 per cent, in No. 5 ; 38 per cent, in No. 1 ; 30 per cent, in Nos. 2 
and 3; and 27 per cent, in No. 6. In every case, except where 
supeirpbosphate was used alone, the beneficial action of the manures 
extemded to the second year’s crop. N. H. J. M. 
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Experixaeiital Plots of Mai^old and Sugar Beet at Grignon, 
in 1890 . By P. P. (Ami. Agr(yiwm.^ 16 , 542 — 558). — 

Five varieties of mangold, tankard, giant Vanriac, globe, Barres ovoid, 
and mammoth were gi*own ; and Vilmorin’s improved sugar beet from 
seed obtained direct from Yilmorin, and from the seed of the same 
variety saved at Grignon. For the sugar beet, 40,000 kilos, of farmyard 
manure per hectare was used ; for the mangolds, 20.000 kilos, of farm- 
yard manure per acre was applied to those plots which had been 
manured the previous year, and 30,000 to the rest; with 200 kilos, 
of Chili saltpetre in each case. The rows were 0‘35 metre apart, and 
the roots 0*25 metre apart in the rows ; by thus leaving the plants 
rather thick upon the ground, small or medium roots were obtained, 
which are much richer in solid matter and in sugar, and more free 
from nitrates than large roots. The average weights of the roots thus 
grown were : tankard, 900 giams ; geante de Vauriac, 1070 ; globe, 860 ; 
cvofde des JBarres, 980 ; mammoth, 920 ; Vilmorin’s sugar beet, 620 ; 
ditto, Grignon seed. 690. The roots were not only weighed, but 
sampled and analysed, in order to compare them true nutritive value, 
as shown in the total weight of dry matter pe?* hectare., total sugar, 
and total nitrogenous organic matter; the nitrogen, as potassium 
nitrate, was also estimated in each case, the author considering the 
presence of much of this diuretic in the roots to be injurious to the 
cattle fed on them. 

The sampling was done by taking 100 roots at random from each lot, 
and arranging them in three groups, large, medium, and small roots ; 
if there were 20 large, 50 medium, and 30 small, 2, 5, and 3 average 
roots from their respective groups would be selected, and a cylindrical 
portion of each removed with a sound (as in cheese-tasting). The 
500 grams or so thus obtained was cut into small pieces, weighed, 
dried, and the nitrogen estimations carried out on the diy matter. 
Organic nitrogen was estimated by Kjeldahl’s method after removing 
nitric nitrogen by ebnUition with ferrous chloride and hydrochloric 
acid ; nitric nitrogen by Schloesing’s method, in the hot water extract 
of the dry matter, after successive precipitation with lead acetate 
and sodium sulphate. The sugar was estimated in the juice by the 
shadow polarimeter in the usual way, and the density of the jniee 
being taken, the sugar in the entii'e root was calculated. 

The following table gives a rhume of the most important results of 
the trials : — 

Arranging the varieties in order, under the heads (1) yield of dry 
matter; (2) yield of sugar; (3) yield of nitrogenous organic matter; 
and (4) poverty in potassium nitrate ; and then adding np the positions 
under each head, the small-leaved globe is at the head, then tankard, 
giant Yauriac, Barres yellow, and mammoth, in the order named. 
Yaluing the mangold roots at 15 fr. per tonne, the gi*09S return is 
abont 1200 fr. per hectare in each case; the manure is valued at 
250 fr. and 350 fr. A plot unmanured since 1875 yielded 17,300 kilos, 
tankard mangolds per hectare only, and one receiving only 200 kilos, 
of potassium chloride yielded only 19,700 kilos, of the same iHJots. 
Yaluing the sugar beet at 28 fr. to 37*5 fr. per toime, according to 
density of juice, the gross return from Yilmorin’s seed is 1552 fr., 
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74,75 Ditto, from Gtriguon seed 28 2 < 15 1 46,650 10,822 7043 87 '6 7 5 54 ‘3 
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and from Grignon seed, 1851 fr. per bectai-e ; the mamire is valued 
at 400 fr. It is remarkable that rather more sugar per hectare is 
obtained fk>m the mangold crop than from the sugar beet, but as 
against this advantage, the gross weight of the crop is nearly double, 
and the foreign matter and potassium nitrate associated with the 
sugar much larger. Distillers find it to their advantage to grow a 
sugar beet (hett&rave d coUet rose) poorer in sugar than Vilmorin’s 
improved, but yielding a larger crop, njore sugar per hectare, and 
more pulp for cattle. 

A cow eating 25 kilos, yellow ovoid mangolds per day would con- 
sume 50 grams of nitre, a quantity the author considers injurious. He 
quotes Barral’s analyses of the enormous roots sent over for show 
i^m England, of Sutton’s mammoth, Berkshii^e, and oxbeart varieties, 
which compare very disad\'antageously with the small roots obtained 
by growing the same or similar varieties closer together. Thus Sutton’s 
mammoth roots, aveiuging 14,150 grams each, contained only 5*81 per 
cent, dry matter, and the dry matter contained as much as 13*89 per 
cent, of potassium nitrate, and as little as 1 7‘21 per cent, of sugai*, 
with 22*18 per cent, of proteids. J. M. H. M. 


Analytical Chemistry. 


Detection of Chlorides^ Bromides^ and Iodides. By G. 
DbnioIis Soc. Ohim, [3], 4, 481 — 483). — The mixture is 

strongly acidified with sulphuric acid and the iodine and bromine are 
separately liberated by successive treatment with feiric chloride and 
potassium chromate. The iodine is characterised by starch paper, and 
the bromine by introducing a rod moistened with sodium hydroxide 
solution into the tube in which the halogen is being evolved. On 
then placing the rod in aniline water, the hypobiumite formed gives 
an orange-yellow coloration. If all three halogens are px*esent, the 
iodine and bromine must be removed by continuous boiling of the 
acidified solution with potassium chromate ; potassium permanganate 
is then added, and the chlorine evolved tested with a rod dipped in 
soda solution, as in the case of bromine ; it gives a violet coloration 
with aaiiline water. T. G, N. 

Volumetric Estimatioii of Chlorides in Urine. By A. Ooryi 
{OTitm. Centr,, 1890, ii, 795; L^Orosi^ 13, 253 — 255). — The chloride 
is precipitated with an excess of H/10 solution of silver niti'ate, and 
the excess of silver determined by titration with potassium fen*o- 
cyanide solution of equivalent strength ; ferric sulphate is employed 
as indicator. 

10 c.c. of uiine is acidified with a few drops of nitric acid, and 
50 c.c. of the silver chloride solution is added. The volume of the 
solution is noted, then filtered, and one third of the filtrate titrated 
with ferrocyanide. J. W. L. 
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Estimatioxi of Nitric and Nitrons Acids in Potable Waters. 
By RiOrfEKPELD {Zeit. anal, 29 , 661 — 664). — Under cei4;ain 

conditions, the reaction of nitric and nitrons acids with pyi’ogallol 
a&rds one of the most sensitire means for their detection and 
approximate estimation. 3 c.c. of the water to be tested is rapidly 
mixed in a conical test glass with 6 c.c. of concentrated sulphnnc 
acid ; one drop of a 1 per cent, solution of pyrogallol is then added, 
and cantionsly mixed with the upper two-thirds of the liqtdd. In a 
tew minutes or immediately, according to the amount of nitric acid 
present, a dark-brown to violet colour is produced. As little as 1 milli- 
gram of nitric anhydride per litre can be detected, and up to 
15 milligrams per litre comparisons of the depth of colour with 
standards fumiSi a roughly approximate estimation. The test-glass 
for the operation must not be wiped, nor must more than one drop of 
the pyi*ogallol solution be ubed, unless the colour disappears on 
shaking, which may happen when much nitrate is present. 

For nitrous acid, a solution is made containing 0‘5 gram of pyro- 
gallol, 90 c.c. of wateiv and 10 c.c. of sulphuric acid. Of this mix- 
ture, 2 C.C. is added to 100 c.c. of the water in a cylinder. 0*04 milli- 
gram of nitrons anhydride in the lOU c.c. produces a yellow coloui 
immediately ; with 0*01 milligram, the colour develops only in seven 
hours. Up to 0*05 milligram, a difBerence of 0*005 milligram is per- 
ceptible. M. J. S. 

Detection of Carbonic Oxide in Blood. By M. Eubneb (Zeit 
anal, Ohem,, 30 , 112; from Arch. 10 , 397), — ^The blood is 

shaken for a minute in a test-tube with four or five volumes of lead 
acetate solution. Blood containing carbonic oxide remains red, 
whilst normal blood becomes bi^ownish, and ultimately chocolate- 
brown and greyish-brown. The difference is still recognisable when 
the carbonic oxide blood is diluted with eight or nine volumes of 
normal blood. M. J. S. 

Analytical Methods for Alkali Works. By G. Ltjngb (/. tSoc, 
Cliem, Ind,^ 9 , 1013 — 1019 ). — EstvoMtion of Svlphwr m JByribes , — The 
author’s method (Abstr., 1881, 193) adopted in the ‘‘ Pocket Book 
for Alkali ]\lakers,” although severely ci'iticised by Jannasch and 
Hichai'ds (Abstr., 1889, 926), has stood the test of practical applica- 
tion sintie its intxodncfion in 1881. Jannasch confused the method 
with an older process, and subsequently acknowledged that the 
author’s 1881 method gave results agreeing closely with the numbei*s 
obtained by his own method (Ahstr., 1889, 1244). For estimating 
the sulphur in bnmt pyrites, the author now prefers the method 
recommended by Watson (Abstr., 1889, 306). 

Teeing Pyrites Burner Gases. — ^Reich’s method can no longer be 
considered accurate, as it has been proved by many observers that 
burner gases contain sulphuric anhydride. The author therefore 
proposes to estimate the total sulphur acids in burner gases by 
absorption in a solution of soda, using phenol phthalein as indicator. 
For this purpose, Reich’s apparatus is employed, but it is found 
desixable to modify the absorbing bottle by sealing the inlet-tube 
for the gas at the bottom, and perforating it below the level of the 
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liquid with, several piu-holes, tlirougli wLick tlie gases issue iu 
minute bubbles instead of one lai*ge bubble. Iu calcalatiug the 
results, it is necessary to take careful readings of the thermometer 
and barometer for con*ecting the volume of gas aspirated. 

Testing the Ghamher JSxit Oases , — ^The well-known prescriptions of 
the English Alkali Makers* Association can be girntly simplified by 
introducing the above process with caustic soda and phenolphthal^, 
which has already been done with great practical success. It has 
also been found necessary to revise the methods for estimating the 
nitric oxide in the exit gases. With regard to the best form of 
absoi'bing apparatus, the author after many trials decided in favoui* 
of the 10-bulb tube, which for greater security may bo enlarged to 
15 bulbs. Gonceming the best absorbent, the final conclusion was 
that so fibr no better mode of estimating the nitiic oxide contained in 
the exit gases is known than that of passing them through a titrated 
solution of potassium permanganate strongly acidified with sulphuric 
acid, and contained in a 15-bull> tube. At the end of the operation 
an excess of a titrated solution of ferrous sulphate is added, and the 
mixture again titrated with standard permanQ;anate. 

Bstimafion of Free Lime in Black Ash , — 50 grams of the sample is 
quickly, but thoroughly, ground to a fine powder, which is ^ns- 
ferred to a litre flask, and covered with lukewaim distilled watei* fieeed 
from carbonic anhydride by boiling. The mixture is at once well 
shaken, and the agitation is repeated several times during two hours. 
This prevents the formation of a hard cake at the bottom which does 
not further disintegrate. The flask is then filled up to the mark, and 
special samples are taken out with a pipette for the estimation of 
free lime, and if required for total lime (see below), the contents 
being thoroughly shaken up each time. In the test for free lime, the 
contents of the pipette are run into a beaker, an excess of barium 
chloride is then added, and the solution titrated in the cold with 
N/5 oxalic acid, using phenolphthalmn as indicator. 

Bstimafion of TotcS Soda and Total Lime in Black Ash , — ^In the test 
for total lime, the contents of the pipette are transferred to an Erlen- 
meyer flask, mixed with a few c,c- of strong hydrochloric acid and 
boiled. A drop of methyl-orange is now added, and sodium carbonate 
solution run in until the pink colour has just disappeared. 30 c.c. of 
K/fi sodium carbonate is then added from a burette, and the mixture 
boiled to precipitate all the calcium caihonate. This is then washed 
into a 200-c.c. flask, and 100 c.c. of the clear portion titrated with 
N/5 hydrochloric acid to determine the quantity of sodium carbonate 
taken up by the lime present. For the ordinary black ash tests, the 
clear portion of the original black ash solution is used. 

Bstimaiion of mailahle Soda m Alkali Waste . — At some Lancashire 
works, the aqueous extract is treated with carbonic anhydride, the 
mixture boiled to decompose the calcium hydrogen carbonate, and 
the clear solution titrated. The author finds that this method gives 
concordant results practically identical with those obtained evenmm^ 
quickly by zinc carbonate, which requires only 15 minutes’ boiling, 
whilst the treatment with carbonic anhydride must be carried on for 
at least one hour (less being insuflicient). 
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JSisfimaihn of Hydrogen Snljphide and Sulphurous Aidiyd ride in the 
bame Gastuus Mi dure. — ^The auiihor proposes to pass the ga,ses through 
a bulb apparatus containing iodine solution, followed by another 
apparatus ccmtaining a little standard soda solution. At the end ol 
the operation the contents of both apparatus ai'e united.^ The mix- 
ture should have an acid reaction, otherwise it must be acidified with 
a known quantity ot standard acid. The unused iodine is then 
estimated bv ineaus of sodium thiosulphate, after which methyl- 
orange is added, and standard soda run in to neutral reaction. This 
method give& all data required for estimating sulphurous anhydride 
and hydrogen sulphide, since the latter liberates only its equivalent 
of hydrogen iodide, whilst the former, in addition to its equivalent ot 
hydrogen iodide, also yields an equivalent quantity of sulphuric acid. 
If in represents the difference between the quantity of iodine solution 
originally employed and that of thiosulphate used in retitrating, n 
the decinormal soda solution originally employed, and o the quantity 
of soda used in the end for establishing neutrality, the quantity of 
sulphur prebent is found by the following expressions : — 

S in HaS and SO 2 = 

S in SO 2 = 0*0016(« + o — m). 

D. B. 

Esidmatioii of Available Soda in Commercial Caustic Soda. 
By J. Watsox (J, Soo. Ohem. Ind., 9, 1107 — 1108). — ^In the pre- 
ceding ab<%tract. Lunge, in referring to ^e method used at some Lan- 
cashire works, mentions that less than one hour’s treatment with 
carbonic anhydride is not sufficient to effect the necessary reaction. 
The author h^ used the method in question for a number of years, 
and has always obtained satisfactory results by proceeding in the 
followiiig manner : — ^20 grams of waste is treated with about 150 to 
2U0 c.c. of warm distilled water ; after stirring and allowing to remain 
for about an bour, the clear liquid is decanted, and carbonic anhydride 
passed in for three to five minutes. This at first causes a milki- 
ness, owing to precipitation of calcinm carbonate, the solution sub- 
sequently becomes clear as the carbonate is dissolved as calcium 
hydrogen carbonate in the excess of carbonic anhydride, hydrogen 
sulphide is then evolved, and at this point the author considers that 
sufficient gas has been passed through the solution. He then 
evaporates to at least half the original volume, filters off, and washes 
The calcinm carbonate, titrating the alkali in the filtrate with a 
dilute standard acid, and using methyl-orange as indicator. 

D. B. 

Test for Thiosnlpliate in Sodium Hydrogen Carbonate. By 
F, Musset {Zeit. anoL Ohem.^ 30, 45). — 5 grams of the salt is rubbed 
with 0-1 gram of calomel and two drops of water. The smallest 
trace of thiosulphate reveids itself by blackening the CTJomel. 

M. J. S. 

Analysis of Commercial Sodium Fluoride. By E. Hixrz and 
H* Wabbe OhenUf 30, 30 — 53). — A speoizuen of this 

matoial was strongly alkaline, and showed by qualitative analysis 
the preaenoe of much sodium carbonate aud silica, with smaller 
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quantities of sulphates and cliloiides, potassium, calcium, mag- 
nesium, aluminium, and ferric oxides. 

Estimation of Silica and Fluorine . — ^About 2 — 3 grams of the sample 
was boiled with ammonium carbonate in a platinum basin, and the 
insoluble residue preserved. The filtrate was treated with a solution 
of zinc oxide in ammonia, and the ammonia boiled ofi; the precipitate 
was then dissolved in nitric acid, and the silica rendered insoluble by 
evaporation. The united portions of impure silica were fused with 
sodium carbonate and recovered by evaporation with acid. The filtrate 
from the zinc precipitate was precipitated hot with calcium chloride, 
and the precipitate thus produced, consisting of calcium carbonate 
and fiuoride, was, after washing and ignition, decomposed by acetic 
acid ; the excess of acetic acid was evaporated, and the calcium fiuoride 
washed, ignited, and weighed. 

For estimating the sulphuzuc acid, 20 gi’ams was heated with 
water and made up to a litre ; a portion of the clear solution ivas 
acidified in a platinum basin, precipitated with barium chloride, 
filtered in a platinum funnel, and the precipitate fused with sodium 
carbonate for its purification. Similarly, for the estimation of the 
chlorine by precipitation with silver nitrate, the operations were per- 
formed in platinum. The carbonic anhydride was expelled by boiling 
with tartaric acid, collected, and weighed. 

For the various bases, the substance was evaporated with sulphuric 
acid and the metals separated by ordinary processes. The water 
was estimated by heating a weighed quanti% in a stream of dry air 
and collecting the water in a calcium chloride tube. 

For estimating that portion of the silica px'esent as sand, the 
insoluble residue of the original substance was boiled with sodium 
carbonate and hydroxide, and the insoluble matter purified by 
hydrochloric acid. 

The composition found was as follows : — 


Sodium fluoride 66 65 

„ chloride 0*74 

„ carbonate 13*89 

„ sulphate 1-96 

Potassium sulphate 0*74 

Soda (combined with silica) 1*60 

Silica (partly combined with soda) 10*11 

Calcium carbonate 0*25 

Magnesium carbonate 0*32 

Ferric oxide 0*48 

Alumina 0*17 

Water 3*97 


99*78 
M. J. S. 

Analysis of Commercial Barium Hydroxide. By E, Hintz 
and H. Weber (Zeit. anal. Ok&m.^ 30, 24 — 29). — A. specimen examined 
by the anthers contained barinm hydroxide, carbonate, sulphate, thio- 
sulphate, sulphide, and sulphite. On treatment with water, the 
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carbonate, snlpliate, all the sulpliite, and part of the thiosulphate 
remained nndissolYed. 

About 20 grams of the substance was treated with boiling water, 
made np to 500 c.c., allowed to deposit, and the total barinm in 50 c.c. 
of the clear solution determined gravimetrically !For the sulphide 
estimation, 250 c.c. was poured into pure potash, to which a few 
drops of lead acetate had been added. The precipitate of lead 
sulphide and barinm carbonate was oxidised by bromine and hydro- 
chloric acid, and the lead sulphide thns converted into barinm sulphate. 
In this operation it is necessaiy to use enougli potash to prevent pre- 
cipitation of lead thiosnlphate ; also, if mnch sulphide is present, the 
barinm sulphate precipitate may contain lead sulphate, in which case 
it must he fused with alkaline carbonates, and the aqneons solution 
treated with carbonic anhydride before reprecipitating as barium 
sulphate. The filtrate from the lead sulphide was now oxidised by 
bi*omine and hydrochloric acid, to convert the thiosnlphate into 
barinm sulphate. This precipitate may also contain lead. The difEer- 
euce between the total soluble barium and that found as sulphide and 
thiosulphate gave the amount of hydroxide. 

For estimating the sulphate, 5 grams was boiled with dilute hydro- 
chloric acid in a stream of carbonic anhydride The whole was 
evaporated to dryness, taken np with water and a few drops of 
hydirochloric acid, and the undissolved portion fused with alkaline 
carbonates ; the sulphuric acid was then precipitated from the solu- 
tion of the fusion. For the sulphite and undissolved thiosulphate, the 
insoluble residue of 10 grams was treated with hydrochloric acid, in a 
fiask connected with an inverted condenser and two P51igot tubes 
containing bromine and hydrochloric acid, whilst carbonic smhydride 
was passed throngh the appairatus. The sulphurous anhydride from 
both the sulphite and thiosulphate was retained by the bromine, and, 
after evaporating to dryness, was weighed as barium sulphate. The 
thiosulphate was estimated from the sulphur left in the decomposition 
fiask with barium sulphate. It was oxidised by bromine and hydro- 
chloric add, and weighed after fusion with carbonates and repre- 
cipitaiioxL 

The carbonate was estimated by mixing 10 grams of the substance 
with a strong solution of potassium permanganate and decomposing 
by nitric acid. The carbonic anhydride evolved was passed tlxrough 
a tube containing pumice stone moistened with permanganate and 
inserted between the evolution flask and the absorption tube. 

The composition of the specimen analysed was as follows : — 


Barium hydroxide, Ba(OH 3 ) -f SHgO 

„ sulphate 

„ sulphite 

thiosulphate 

„ carbonate 

„ sulphide 


94*31 per cent. 
0-52 „ 

0-07 „ 

0 - 70 „ 

1 - 75 » 

0-04 


M. J. S. 


S^paxaMoai of Bazitim flrom Ca^oia. Bj E. EaEsiamis (Zeit. 
owxl. Ohem,, 30, 18 — — ^I^ncipitation by noimal ammonium 
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chromate fi*om a dilute, hot solution of the two chlorides, feebly 
acidified with acetic acid, filtration after cooling, and washing, first 
with ammonium chromate and then with warm water, gave a fairly 
satisfactory result, the baryta found being 0*3127 gram, instead of 
0*3104 A little calcium was therefore retained by the precipitate, 
and this was also the case when more acetic acid was used (2 c.c. to 
200 c.c. of solution containing 0*5 gram of the bases), together with 
6 grams of ammonium, acetate, and the precipitate was most tho- 
roughly washed by digesting with hot water and filtering after 
cooling. By double pi*ecipitation, a slight deficiency of barium and a 
trifling excess of calcium were obtained; the separation was, how- 
ever, more nearly perfect. The first precipitate was dissolved in a 
little nitric acid, and the diluted solution precipitated by ammonium 
acetate and chromate. 

Precipitation with hydrofluosilicic acid and washing with dilute 
alcohol did not give complete separation, a little calcium being pre- 
cipitated. A more satisfactory, but still not quite perfect, separation 
resulted when the precipitate, ^er slight washing with weak alcohol, 
was repeatedly digested with cold water, the aqueous washings con- 
centrated, reprecipitated with 4 drops of hydi*ofluosilioio acid and one- 
third volume of alcohol, and the small precipitate added to the main 
one. A combined method, precisely similar to that finally adopted 
for strontium (Ahstr., 1890, 925), gives an almost peifect separation. 

M. J. S. 

Detection and Estimation of small quantities of Aluminium 
in Iron and Steel. By A. Oakvot {Oompt rend.^ Ill, 914 — ^916). — 
10 grams of the metal is dissolved in hydrochloric acid in a platinum 
vessel, diluted, and filtered. The greater part of the free acid is 
nearly neutralised, first with ammonia and afteiwards with sodium 
carbonate. Sodium thiosulphate is added, and when the violet colora- 
tion has completely disappeared and the solution contains only ferrous 
salt, 2 to 8 c.c. of a saturated solution of sodinm phosphate and about 
20 c c. of a solution of sodium acetate are added, and the liquid is 
boiled until all sulphurons anhydride is expelled. The precipitate, 
which consists chiefly of aluminium phosphate, with some silica and 
ferric phosphate, is washed with boiling water, redissolved in dilute 
hydrochloric acid, the silica filtered ofl, the filtrate diluted to 100 o.c., 
and the precipitation repeated in precisely the same manner. The 
precipitate is washed with boiling water, diied, and weighed. 

0- H. B. 

Estimation of Ferric Oxide and Alumina in Fhosphates. 
By v. Gruber (J£eit. anal. Ohem^^ 30, 9 — 14). — The ‘‘ conventional 
method” yields high results at the first precipitation, owing to the 
retention of much calcium phosphate with the insoluble phosphates, 
whilst after a second treatment, the results are too low, in consequence 
of the solnbility of aluminium phosphate in acetic acid. The author 
has not been able to obtain accurate results by Stuizer’s method, in 
which the phosphoric acid is removed by molybdate. Glaser’s method, 
however (Ahstr., 1890, 420), affords results which are in all cases 
concordant, and has been accepted by the Conference of the B.epi’e- 
sentatives of the Artificial Manure Industry, held at Bremen. Only 
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in cases where it is desirable to estimate the iron and aluminium 
bepaiUitely, is there any necessity for the removal of the phosphoric 
acid by molybdate, J- S. 

Dry Assay of Tin Ores. By H. O. Hoffmann (OJiem. N&ius, 62, 
276 — ^277, 291 — ^293, 300—302, 316 — 817; continued from p. 246). — 
Rickett’s method for the assay of the ores containing silica only, 
namely, fusion with haematite, potassium cyanide, and charcoal in a 
luted, charcoal-lined crucible, is regarded as of little value to the 
assayer, beyond substantiating the fact that iron carries down all the 
tin. With such ores, it is best to separate the black tin by vanning, 
and then reduce it with potassium cyanide. Mitchell’s method of 
fusion with ferric oxide, fluorspar, and chai‘coal for the assay of 
siliceous tin ores and slags, gave neither buttons nor prills in the 
hands of the author, who recommends, in preference, decomposing the 
finely pulverised slag with sodium or potassium hydrogen sulphate 
and treating with acid ; the tin is easily estimated in the resulting 
mixture of stannic oxide and silica. Experiments with the method 
due to Blozam, namely, mixing 5 grams of ore with 5 grams each of 
potassium cyanide and feiTOcyanide, reserving 5 gi*ams of the foi‘mer 
salt for the top of the crucible, give results differing by 1 gram. 

By the Oomish methods of assaying black tm by heating in chaa*- 
coal-lined crucibles, with or without anthracite and fluorspai*, unsatis- 
factory results were obtained, owing to the difficulty of separating the 
heavy slag from the fine tin. Of all the various methods and modifi- 
cations recommended by different authorities, the author is of opinion 
that the German method and the method of fusion with potassium 
cyanide are the only two which give entirely satiiSfactory results. 

The next point taken into consideration is the influence of asso- 
ciated mineiils on the working of these two methods. Pulverised 
<|aartz, felspar (albite), mica (muscovite), garnet (almandite), toux*- 
maline, and colnmbite were respectively mixed with black tin in 
diflerent proportions, and submitted to assay ; the results are tabu- 
lated and described. 

When the German method was used, the quartz deci*eased tho pro- 
portion of soft slag formed on the top of the borax slag, which 
became finer, harder, more plentiful, and' less vitreous as the Hili<»i 
increased, whilst the buttons separated well, but the yield of tin was 
diminished; mixing the ore with basic flux proved very doti*i mental ; 
fel^ar gave slags similar to those with qnariz, but more stony and 
adhesive to the button; the latter was dark, brittle, hard to cut, and 
contained iron, whilst some tin had slagged. Mica and tourmaline 
produced a similar, but more marked, effect than felspar, moi'e iron 
was reduced and more tin lost, and when the proportions of added 
mineral amounted to 50 per cent., no proper fusion ensued ; with the 
garnet, the salt slags were less crystalline than usual, the borax slags 
became stony, tough, and opaque, the buttons all dark-grey, hard to 
cut, brittle, and rich in iron, the results, in the author’s opinion, were 
nuiform, and appear to indicate that if tin is to be recovered £com 
siliceous ore as an alloy, a basic silicate of iron is the best flux for the 
purpose; with columbite, the salt slags were stony and dull, the 
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borax slags brittle, yitreous, and of resinous lustre, whilst the buttons 
were dark-grey, becoming black and ferruginous, the quantity of iron 
increasing with the percentage of colnmbite added. 

When the cyanide process was employed, quai’tz gave lustrous, 
coarsely crystalline slags, increasing in hardness as the quantity of 
quartz was increased, the appearance of the button being unaltered by 
the silica ; felspar and mica produced but little effect beyond making* 
the lower slag more porous, the buttons were unaltered, and the loss 
of tin was less than in the German process ; tourmaline had no effect ; 
garnet coloui*ed the lower slag, which increased in quantity with the 
garnet added, the button was ferruginous, but some tin slagged; 
columbite gave an increasingly porous and coloured under slag, and 
a white, bright, malleable, soft button, containing but little iron. 

With regard to the intei*ference of impurities, the cyanide process 
therefore comes off the best, but the German method is cheaper. 

Taking into account the interference of impui*ities, it is important 
to remove them as far as possible before the assay ; most of them, the 
non-metallic ones, can be removed by crushing, sizing, and panning, 
the metallic ones by roasting, chilling, and treating with nitrohydro- 
chloric acid. This also removes garnets, and metallic iron coming 
from the grinding implements ; the concentrates may, if necessary, be 
treated with hy&offuoric acid ; the roasting, moreover, makes some 
samples of cassiteiite more fi*iable and more readily reducible. 
Altogether, it is considered that by the careful use of the few correct 
methods of preparation aud assaying, the dry assay of purified black 
tin and tin ores will give more accurate results than tbe dry assay 
of any other base metal. D. A. L. 

Analysis of Brandy and Alcohol. By E. II^Iohlur (Oompt rend.^ 
112, 53—65 ). — Ethereal salts , — 100 c.c. of tbe distilled alcohol is 
boiled for an hour with 20 c.c. of decinormal potash in a reflux 
apparatus ; the excess of potash is determined, and the rest is calcu- 
lated to ethyl acetate. 

Aldehydes are estimated by means of tbe coloration with rosanilino 
bisulphite, the intensity of the colour of the solution examined being 
compared, by means of a Duboscq colorimeter, with the coloration 
given by a solution of aldehyde of known stren^h ; 10 c.c. of a 0*01 
per cent, solntion of aoetaldohyde in alcohol of 50® is a convenient 
quantity to employ as a first standard. 

Higher alcohols . — 100 c.c. of the distilled liquid is mixed with 1 c.c. 
of aniline and I c.o. of phosphoric acid of 45®B to retain the aldehydes, 
and after cohobating for an hour, is distilled to dryness in a solution 
of salt. The distillate is treated with sulpliuric acid of 66®, and tbe 
coloration is compared with that given by an alcohol containing 
0*250 gram of isobutyl alcohol per litre. 

Nitrogen compounds . — ^100 c.c. of tbe undistilled liquid is distilled 
to dryness with 2 c.c. of a solution of phosphoric acid of 45® B, the 
residue is dissolved in about 1000 c.c. of distilled water, mixed with 
10 grams of sodium carbonate, and distilled, the distillate being 
iNesslerised. Alkaline potassium permanganate is then added, and 
distillation and ITesslerising is repeated. The first operation gives 
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tbe nitrog^eii present as ammoninm compounds and amides, and tli 0 
second gives tlie nitrogen existing as pyridine bases and alkaloids. 

Several analj^ses of brandy and alcohol are given. C. H. B. 

Elstimatiozi of Sugar in the Blood. By F. Schenck O^flUger^s 
ArcMvy 47, 621 — 620). — In connection with a previous communica- 
tion on t.big subject (this voL, p. 350), the author defends himself 
against criticisms passed on his method by Salkowski (Oenir. med^ 
insfi., 1890, 1^0. 17), and Bohmann (Genfr, Physiol., 1890, Heft 1), but 
admits, after carrying out experiments on dialysis, that piobably the 
sugar and the proteid are not in chemical combination. 

^ W.B. H. 

Testing Cassia Oil- By E. Hirschsohx (Zeit anal. Ghmn., 30, 
09—103; from Pharm. Zeit. Bussland, 29, 225). — 1. The oil is 
shaken in a graduated tube with three volumes of light petroleum 
(0*65). A diminution in its volume indicates the presence of other 
ethereal or fat oils, or of resin or kerosene; an increase would 
probably be due to the presence of much castor oil. 2. The joetrolonm 
extract is shaken with copper hydroxide. A blue solution indicates 
colophony or copaiba balsam. 3. One volume of the oil must give a 
clear or merely opaline solution 'with thi*ee volumes of 70 per cent, 
alcohol at 15^ A turbidity or sediment indicates the presence of 
petroleum, or of foreign ethereal or fatty oils, or of a lai*ge excess of 
colophony. 4. The alcoholic solution fi*om 3 is poured into half its. 
volume of a cold saturated solution of lead acetate in 70 per cont- 
alcohol. No precipitate should be produced. 

To estimate the cinnamaldehyde in the oil, 75 grams of it is well 
shaken in a capacious flask with 300 c.c. of a boiling, 30 per cent, 
solution of sodium hydrogen sulphite. After a short repose, 200 c.c. 
of hot 'water is adaed, and the whole is waimed on the water- 
bath until the compound of the aldehyde with the sulphite is com- 
pletely dissolved, when the constituents other than aldehyde and all 
the impurities form an oily layer on the surface. After cooling, this 
oily layer is dissolved in ether, and the filtered ethereal solution is 
evaporated in a tared beaker as rapidly as possible on the water-bath, 
and is weighed at intervals of ten minutes. When two weighingn 
differ by no more than 0'3 gram, the last but one is taken as that of 
the non-aldehydic substances prasent. The cinnamaldehyde is known 
from the difference. Cinnamic acid, if present, may be removed by 
shaking the oil with hot sodium caibonate solution, and the amount 
found deducted from that of the aldehyde ascertained as above. 

A rough techuical method for the same purpose consists in placing 

10 c.e. of the oil in a special flask of about 100 c.c. capacity, with a 
cylindrical neck graduated iu tenths of a cubic centimetre. The oil 
is treated in the flask with the sodium hydiugen sulphite, and when 
the ^sialline sulphite has been completely dissolved by prolonged 
heating on the water-bath, and the non-aldehyde constituents have 
formed a clear oily layer on the sux‘face, they are driven up into the 
graduated neck by cautious addition of sulphite solution, 'and their 
volume read off when cold. The specific gravity of the non-aldehydio 

011 may, without serious error, be taken as 1*06 at 20° or identical 
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■with lliat of tlie original cassia oil. A good cassia oil should contain 
at least 75 per cent, of cinnamaldehyde. M. J. S. 

Estimation of Acidity in Lubricating Oils- By Holde {Chem, 
Cenir.^ 1890, ii, 568; from Mitt, kdnig. fechn, Vei's.-Anstalf, Tjerlm^ 
1890, 151 — 153). — In the case of light-coloured oils, the author re- 
commends measuiing exactly 10 c.c. into a 300 c.o. Erlenmeyer flask, 
washing tlie measure with a mixture of 8 parts of ether and 2 parts of 
absolute alcohol containing a little phenolphthalein, and titmting 
with standard alcoholic soda (1 c.c. of which = 0*005 gram SO3). 

In the case of dark-coloured oils, where the colour would prevent 
the alkaline phenolphthalein from being seen, the author recommends 
that 20 c.c. of the oil should be agitated with 50 c.c. of absolute 
alcohol, and after the oil has again separated from the alcoholic 
extract, 25 cc. of the latter is titrated with the alcoholic sodium 
hydroxide, after addition of 20 c.c. of the alcohol-ether mixture. If 
the amount of acidity is more than 0*03 per cent, (calculated as 
sulphuric anhydride), it is recommended to decant the remainder of 
the alcohol fiom the oil and to again extract with a further quantity 
of 50 c.c. of absolute alcohol. 

Instead of using a burette marked in cubic centimetres, the author 
recommends one graduated in such volumes as are equivalent to per- 
centages of acidity (= SO3). J. W. L. 

Estimation of Mineral Oils in Fat Oils. By A. Quittner 
{Zeii, ang, 1890, 261). — The following slight modification of 

Horn’s method (Zeit ang, Ghenuy 1888, 458) allows the estimation 
to be made satisfactonly when the proportion of mineral oil is large. 
2 or 3 grams of the sample is saponified in a small porcelain basin on 
the water-bath by 20 c.c. of alcoholic soda containing 20 to 25 grams 
of sodium hydroxide per litre of 95 per cent, alcohol. Heating and 
stirring are continued until the alcohol is entirely expelled, and then 
a quantity of sand (purified hy hydrochloric acid) is mixed in. The 
mass is then treated in a Soxhlet’s extractor with chloroform (purified 
by distillation with concenti’atod sulphuric acid), and tho dissolved 
oil is dried at 100° after distilling ofi the chlorofonn. M. J. S. 

Estimation of Oils, Pats, <&c. By T. T. P. B, Warren {Oliem, 
NetoSi 62, 215, 251). — In the first communication, equations are given 
for calculating, from data supplied by iodine absorption and also 
Maumene’s reaction, the proportions of constituent oils, of which tho 
presence has been undoubtedly ascertained, in mixtures of two or 
three oils. In the second communication, various oils, &c., arc 
classified, according to their behaviour with sulphur chloride : — ^The 
first division contains those which give an insoluble product; this is 
of an elastic, spongy nature (except in the case of olive and cotton- 
seed oils, from which the sulphur at first dissolved separates on cool- 
ing) and is soluble in ether ; but caoutchouc and gutta-percha are 
precipitated from such solutions by a few drops of alcohol; the 
following aro the oils, &c., which have come under the author’s notice, 
and behave in this manner : — Olive, poppy, “jpapar. sowini/.,” “ glamimn 

•A Z 9 
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almond, earllinnt, walnut, sesame, nigerseed, castor, rapesoed, 
cotton, beecbznast, and hempseed oils, also caontchonc, gutta-percha, 
and allied substances, and the resins naturally associated with them. 
The second division includes those that do not behave in this manner, 
namely, sperm, whale, cod, lard, cocoanut, palm, and resin oils; 
spermaceti, lard, bntter, beeswax, beef and mutton fat, pine resins, 
tui'pentine, Japan wax, petroleum and paraffin homolognes ; coal-tar, 
shale oil, and similar distillates from minerals, as well as glycerol 
and the fatty acids deidved from the oils of the first division. Hence, 
oxidised, blown, or old oils of the first division produce more soluble 
products than the fresh oils. Oils of the second division yield less 
magma than oils of the first division ; some of the former, petroleum 
and coal-tar distillates, for instance, simply act as solvents for the 
snlphnr chloride. Any nitroglycerol, formed by the use of nitric acid, 
must he carefully removed when maldng tests. D. A. L. 

Examination of Oils^ Fats, and Allied Substances. By 
T. T. P. B. Warrex {Ghtm. Keics, 62, 288). — Points regarded as of 
importance in the examination of an oil are the specific gravity, the 
expansibility, and absorption of oxygen. The sp. gr. is taken in a 
bottle at 60° P. for thin oils; at 100° F. for thick oils, fats, &c. 
The expansion of an oil proceeds in a geometrical ratio giving a 
logarithmic curve in which the axes jc and y follow a regular rate of 
vaiiation ; therefore, in case there is any iiregnlarity in the expansion 
of an oil, the temperature at which it occurs should be noted. For 
the oxygen absorption, the oil is exposed to a known volume of the 
gas, which is subsequently remeasured and anarlysed; the carbonic 
anhydride represents the glycerol set free, any further deficiency of 
oxygen being due to retention of that gas by the oil and fattv acids. 

D.‘'A. L. 

^Adulteration of Olive OIL By R. Brull6 (Oompt. remi, 111, 
977). — 10 c.c. of the oil is heated in a water-bath for half an hour 
with 5 c.c. of a 25 per cent, solution of silver niti’ate in ethyl alcohol 
of 9a°. Pure olive oil remains transparent and aquires a grass-groon 
colour; earth-nut oil acquires a reddish-brown tint; oil of sosaiuo 
acquires a very deep rum colour; colza becomes black and tlmn 
<.lii*ty green ; linseed oil acquii^es a deep reddish tint ; cotton-secd oil 
becomes black ; poppy-seed oil becomes gi*eenish-black ; oil of 
camelina becomes black, but in daylight, if the tube is inclined, it is 
seen to have a brick-red tint. 0. H. 13. 

Analysis of Olive Oil and Seed Oils, Bntter, and Margarine. 
ByR. Brdlli6 (CompL rend., U2, 105— 106).— 12 c.c. of the oil is 
mixed with 5 c.c- of a 2'5 per cent, solution of silver nitrate in 
alcohol of 96°, and the mixture is heated in a test tube in a water- 
bath for 10 to 20 minutes. The oil must be filtered if it is not 
perfectly ttanspaient, 

- purest olive oil acquires a beautiful, delicate green colour; 
mierior olive oil at blackens slightly or becomes pale red, but 
the colour ^n changes to an intense green. Cotton-seed oil becomes 
black; earth-nut oil is at first red^brown, but afterwards 
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becomes green and turbid; oil of sesame becomes deep brown-red 
and does not turn green; colza oil and poppy-seed oil acquire a 
yellow-green colour and become turbid. The reaction will detect 
from 6 to 10 per cent, of impurity in olive oil. 

Under these conditions, genuine butter from various sources 
retains its original colour, but butter containing margarine becomes 
brick-red. The reaction is distinct with 5 per cent, of margarine, and 
with 10 per cent, the red tint is strongly marked. 0. H. B. 

Composition of Butter Fat, as determined by the Reichert- 
WoUny Method.— By P. Vieih {Milch. ZeiL, 18, 541—545).— 
Althongli the method of determining the amonnt of volatile fatty 
acids in butter fat originally devised by Reichert and Meisl and 
afterwards modified by Wollny gives results which are perfectly 
concordant with one another, the amount of volatile fatty acids 
obtained from the fat of different samples of butter has varied within 
such wide limits, that the value of the method for the determination 
of the admixture of foreign fats with butter is correspondingly de- 
creased. The results obtained by the author confirm those ot other 
chemists. 

There remains, therefore, the fact that butter fat varies in com- 
position, and it was principally with a view to detecting, if possible, 
the cause of the variations that the author’s experiments were made. 
The analysis of a sample of butter fat, received from Kiel on behalf 
of the “‘Kommission zur FeststelluDg der besten Butter-Pinifungs 
Methode,” shows how little the amount of volatile fatty acids changes 
by lapse of time, (The results in this, as in all other cases, are ex- 
pressed in C.C. of N/10 alkali, equivalent to the volatile fatty acids 
obtained from 5 grams of butter fat) : — (a.) September 20tli, 1888 
= 31*8, 31-6, 31'8, 31-9, 31-9. (5.) January 17th, 1889 = 32*1. 

(c.) May 2nd, 1889 = 32d. 

iVom November, 1888, to May, 1889, 59 samples of butter fat wore 
analysed. Of 28 samples of French butter the lowest value for 
volatile acids found was 26'1, and the highest, 30*6 ; of 22 samples 
of Swedish butter the lowest volatile fatty acid value was 26'9, aud 
the highest, 29*4 ; of 3 samples of Holstein butter the lowest was 
27*3, the highest, 29*1 ; finally, of 7 samples of butter made by tho 
Aylesbury Dairy Company, Limited, the lowest value was 27*6, the 
highest, 29*2. Of the history of all these just enumerated, the author 
knew nothing, with the exception of those made by the Aylesbury 
Daily Company. Further, 35 samples of milk were churned under 
the author’s supervision, and the butter iat analysed. The vast 
majority showed a normal composition, and only two samples 
analysed had a less value than 25. From one fai*m, however, one 
belonging to the Aylesbury Dairy Company, butter wa^t obtained 
from the fat of which very low fatty acid values were recorded. The 
cream was separated from the evening’s milk, cooled, mixed with the 
cream of the following morning’s milk, and sent up to London. After 
churning, the following values were found : — February 2nd, 1889 = 
20*9 aud 21*2 ; February 9tb, 1889 = 21*4 and 21*2 ; February 15th, 
1889 = 21*2 and 20*4. The herd comprised 39 Shorthorns, 16 Kemys, 
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and 5 Jersey cow*?, but several changes occun’od dtning the period of 
the investigations. Experiments were made to determine whether 
the breed had any influence on the quality of the butter fat ; secondly, 
the food was altered, the silage, and then the oais, being replaced by 
other foods ; but no important influence could be traced to any of 
these causes. 

That the butter fat of the milk of cows w hich have been milked for 
a lengthened period sometimes contains a very low pi’oportion of 
volatile fatty acids has been noticed by others, and the author found 
that the butter fat from two cows which had calved some months, in 
one case nearly fourteen months, previously, contained volatile acids 
equal to 14 to *16 c.c. N/10 alkali. The results of the analyses of the 
butter fat of the whole herd, when considered in relation to the 
length of time after calving, do not, however, show that the abnor- 
mally low values obtained can be referred to this as the piincipal 
cause. J. W. L. 

Analysis of Batter Fat by the Eeichert-Wollay Method. By 
P. ViETH (Chem, Cenir,^ 1890, ii, 722 — 723; from Milch, Zeit.y 19, 
721 — 724). — addition to the results already published (preceding 
abstract), the author has determined the amount of volatile fatty 
acids in a further number of samples of butter fat. 

The butter fat, which had been sent to a number of chemists from 
Kiel in the summer of 1888, contained, originally, fatty acids equal 
to 31'6 — 32'1 c.c. of decinormal alkali; on September lOfch, 1889, 
31*8 C.C.; on December T2th, 1889,32*2 c.c.; on April 16th, 1890, 
32*0 c.c. Of 29 samples of Schleswig-Holstein butter, 6 gave results 
below 25 o.e., 21*7 to 24*7 c.c.; these samples are ot butter made at 
the time when most of the cows of Schleswig-Holstein are nearing 
the end of the period of lactation. . Danish butter gave 29*8, 28 8, 
29*9 c.c. ; 39 samples of Frencb butter had values varying fi^om 
26 9 to 30*8 C.C. ; London-made butter, made fi*om July 30lli to 
Kovember 12th, 1889, gave 25*8 to 27*1 c.c., and from hlarcli 25th 
to June 24th, 1890, 27*2 to 30 c.c. Some butter proj)ared by the 
author gave volatile fatty acids equal to 28*5 to 28 6 c.c. 55 samples 
of butter, made from milk obtained from the farms of the Aylesbury 
Dairy Compjmy, the evening’s milk being mixed with the following 
morning’s milk, and then the ci'eam sepamted, showed that duihig 
the months of February and March in 1889, and again in 1890, tlio 
proportion of volatile acids w'as abnormally low ; the amount rose in 
April to 25 c.c., and stood above that amount during May and June. 
Similarly low figures were obtained in 18S8. From June lltb, 1889, 
to June 30th, 1890, the figures varied from 21*3 to 26*2 c.c. The 
author cannot, however, offer any satisfactory explanation for the 
differences observed. j, 'W, L. 

Maroliand's Metfaol for Esttmating Pat in Milk. By A. 
Sj5st5oh (Bied. Gentr,^ 19, 855 — 856). — A mixture of equal volumes 
of ether (sp. gr. ^ 0*723) and pure alcohol (free from aldehyde) of 
91 92 per cent, is used. 10 c-c. of milk is violently shaken in the 
laetobutyrometer-tube with 20 c.o. of the ether alcohol mixture, kept 
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for a few minutes in a water-bath boated at 45®, again shaken until 
no more large pieces of casein are to be seen, and then heated for 
12 — 15 minutes until the liquid has separated into three layers. The 
tube is now taken out of the water-bath, left for half an hour, and the 
volume of tho layer of ethei* and fat read ; the number of c.c multi- 
plied by 2*34 and added to 1*08 gives the percentage amount of fat 
by weight. A table given in the original paper {TidsJer. /. laTidtmau, 
11, 552—556) shows the amounts of fat from 0*30 c.c. (= 1*78 per 
cent.) to 1*38 c.c. (= 4*31 per cent, of fat). I*or amounts outside 
these limits the method is of no use. N". H. J. M. 

A New Method for the Estimation of Butter Fat in Milk. 

Jiy S. M. Babcock (Oh&tn. 1890, ii, 723; from Bull, Agric, 

ISiat, TJniv, Wiscemsin^ 1890, 24). — 17*5 c.c. of milk is measured into 
SI long-necked flask of 45 c.c. capacity. The pipette employed is 
graduated at 17 6 c.c., an allowance of OT c.c. being made for the 
simount of milk adhering to the sides. This amount of milk weighs* 
18 grams. The neck of t^lie flask is graduated into ten parts, each such 
division being again subdivided into five divisions each measuring 
0*4 c.c., and each principal division representing 1 per cent, of fat. 
To the 17*5 c.c. of milk an equal volume of concentrated sulph- 
uric acid is added and gently mixed with the milk. The mixture 
is then allow*ed to remain at rest a short time, and placed in a 
centrifugal apparatus at a temperature of 93*3® ; hot water is next 
added until the fat rises to the neck, when it is again subjected to 
centrifugal force. Hot water is now finally added until the fat rises 
to the seventh division, and the volume is then read off- In the case 
of condensed milk, 8 grams is mixed with 10 c.c. of w*ater, and the 
sulphuric acid added. Of cheese, 5 grams is treated with 18 c.c. of 
water, the same quantity of sulphuric acid being added. The following 
results are appended. 

Babcock. G-ranmetrif. 


Cream cheese 57*05 56*80 per cent, fat. 

Condensed milk 9*65 9*47 „ 

Common cheese 34*87 35*46 „ 


„ „ 33*73 33*77 

J. W. L. 

Analysis of Pats. By J. Luwkowitscii (/. Soc. CJiem, Ini,, 9, 
842 — 848). — ^After reviewing the methods at present employed in 
the analysis of fats, the anthor enters on the original part of his 
paper, which has special reference to the examination of the fatty 
acids. He examined the fat extracted from the Sawarri nuts, and 
obtained the following figures : — 

Hehner’s value 96*9 per cent. 

(insoluble acids). 

Reichert’s value 0*65 per cent. 

(soluble acids). 

Kottstorffer’s value 199*51 

Mean molecular weight of the insoluble acids 272*82 
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Free acids (mol. weigLt 272*8) ........... 2*4 per cent. 

Glycerol 0*1 

Iodine value of the fatty acids 51*5 „ 


The low Reichert’s value and the high Hehner’s value show that 
the amount of volatile soluble adds may be neglected. Tho^ mean 
molecular weight seems to point to the presence of oleic, palmitic, and 
stearic acids only. In order to resolve the insoluble fatty acids into 
their components, they were transformed into the corresponding lead 
salts and extracted repeatedly with ether. The results being unsatis- 
factory, it was attempted, by fractional crystallisation of the acids 
yielding the insoluble lead salts, to concentrate the unsaturated acid 
into one fraction, for which purpose the lead salts were decomposed 
with sulphuric acid and repeatedly boiled with slightly acididod water. 
The free acids were dissolved in alcohol and yielded seven consecutive 
crystallisations, the filtrate from the last crystallisation was freed 
from alcohol by evaporation and yielded an eighth quantity of acids, 
the iodine value of which showed that the unsaturated acid had 
accumulated in the final fraction. The iodine values of tho other 
fractions point to the explanation that the first portion is nearly pure 
palmitic acid, which, in the higher fractions, is being partly replaced 
by stearic add. The soluble lead salts were decomposed in the same 
way, the liquid adds repeatedly washed and freed from the last traces 
of water. After having been kejjt for some time in a desiccator, the 
liquid adds assumed a pasty consistence, from which, however, it was 
not possible to separate the solid constituent. The chemical and 
physical properties of the acids proved that, besides tho supposed oleic 
add, one or more other acids were pi’esent. The acids were, there- 
fore, subjected to oxidation with permanganate according to Hazui^a’s 
clii*ections, and the potassium salts decomposeil by sulphuidc acid, 
when a precipitate of insoluble acids was obtained. These wore ox^. 
tmeted four times with ether. The fii*st extract gave a gelatinous 
substance saponifiable by alcoholic potash. The fatty acid obtained 
therefrom gave an acid value of 182*5, corresponding wdth a mole- 
cular weight of 305. Tho substance, therefore, seems to be an inner 
anhydride of a hydroxylated fatiy add of tho geneinl formula 
CO 

R-OH<^ , pointing to the existence of an acid of the formula 

R*CH(OH)'COOH. The second, third, and fourth extracts consisted 
of small quantities of the acids which are not altogether insoluble in 
ether, and were later on added to the main portion. The bulk of tho 
adds was repeatedly boiled out with water without, however, losing in 
weight, whereby the absence of linusic and isolinusic adds was proved. 
On repeatedly crystallising from alcohol, it was found that only one 
acid was present, all fractions yielding an add melting between 
and 130®. The last filtrate yielded, on evaporation, an acid melting 
between 117® and 119®, whereby the absence of sativic and isotri- 
bydroxystearic adds was established. The oxidised acid was then 
reui^s&tlised from alcohol, and the crystals, showing every sign of 
and mediing between 132° and 133®, gave, on analysis, numbers 
witti the formula for dihydroxystearic acid, Ci 8 H 3 i( 0 H) 202 . 
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The acids soluble in water were obtained by neutralising tbe sulpli- 
xu'ic acid after tbe dibydroxystearic acid bad been filtered off, and 
boiling tbe solution down until potassium snlpbate began to separate. 
Tbe solution was then acidified and tbe bibasic acid extracted with 
etber. After repeated crystallisation from water, an acid was 
obtained melting between 126® and 130®, wbiob pi’oved to be a 
mixture of azelaic and suberic acids. 

In conclusion, tbe author refers to bis criticisms on Bonedikt’s 
acetyl values (Proc., 1890, 72 and 91). Benedikt, in bis reply, 
declared tbe author’s results to be wrong, and assumed that impure 
acetic anhydride bad been used and tliat the fatty acids bad not been 
washed free from acetic anhydride before titration. Tbe author 
refutes Benedikt’s alleged explanation for bis supposed error, and in 
a somewhat lengthy discussion gives further proof in support of bis 
views. D. B. 

Methods of Estimation of the Fatty Substances in Vegetable 
Organisms. By W. ^Iaxwbll (Anier. Oheni. 7., 13, 13—16).— 
Experiments with Gossyppium (cotton seed) show that not only are 
the lecithins not wholly separated by treatment with ether, but that 
even tbe greater proportion of these substances resists tbe action of 
ether, and can be separated only by subsequent treatment with alco- 
hol. In tbe case of cotton seed, tbe proportion of lecithins in tbe 
total fatty substances is very small ; yet more than 50 per cent, of the 
substituted glycendes remain in tbe material after extraction with 
ether for 15 hours. In some other varieties of seeds, such as tbe 
legumes, the total ethereal and alcoholic extracts of the seeds (which 
seeds contain from 2*5 to 4 per cent, of fatty substances) are com- 
posed of lecithins to tbe extent of 25 — 15 per cent. If as much as 
50 per cent, of tbe lecithins remain unseparated after treatment of the 
materials with ether only, it follows, therefore, that when ether only 
is used as an extractive agent, from 20 to 25 per cent, of fatty sub- 
stances remain undeteimined in those seeds in which the fatty sub- 
stances consist largely of lecithins. Q-. T, M. 

Estimation of Morphine in Opium. By B. Dibtbricit (ZeiL 
aiiaL Ohem.^ 30, 105 — 107 ; from Fhann, OentroiLlialle^ 31, 591). — 
6 grams of the finely-powdered opium is rubbed up with 6 c.c. of 
water, rinsed into a tared flask, made up with water to a total weight 
of 54 grams, shaken for 15 minutes, and poured on to a ribbed filter of 
10 cm. diameter. 42 grams of tbe filtrate is mixed winb 2 c.c, of dilute 
ammonia (17 grams of concentrated ammonia to 83 grams of water), 
a voiding shaking, and the mixture is immediately poured chrough a 
ribbed filter. 36 grams of this filtrate is then mixed, in an accurately 
weighed flask, with 10 grams of ethyl acetate and 4 grams of the 
above dilute ammonia, and, after corking tbe flask, it is shaken 
vigorously for 10 minutes. Another 10 grams of the ether is added, 
and the ethereal layer is poured off as closely as possible ; this is 
repeated a second time. The liquid is then poured through a plain, 
8 cm. filter, and flask and filter are twice rinsed with 5 grams of 
water saturated with acetic ether. After thorough draining and 
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drying at 100®, tlio contents of tlie filter are added to those of the 
fiask, and the drying is completed. M. J. S. 

Estimation of Colchicine in Colchiciim Seeds. By 
{Zeit. anal. Ohem., 29, 727 ; from Fharm. Post, 20, 88). — 20 grams 
of the seeds is extracted in a percolation apparatus with 90 per cent, 
alcohol. The tincture is mixed with 25 c.c. of water and evaporated 
on the water-bath. The aqueous residue is filtered, and then four 
times shaken with 10 — 15 c.c. of chloroform. The residue from 
evaporating the chloroform is dissolved in water, filtered, and again 
extracted with chloroform. The residue from the second chloroform 
solutionis heated on the water-bath with a few c.c. of water to decom- 
pose a compound of colchicine with chloroform, then evaporated, and 
finally dried over sulphuric acid to a constant weight. M. J. S. 

Examination of Brewers’ Pitch. By Z. v. Milkowski {Zeit. 
’anal. Ohem., 29, 570 — 576). — ^About a gram of the pitch is hydrolysc^d 
with alcoholic potash, evaporated to dryness, and taken up with water. 
The solution is treated with ether for the removal of neutral 3‘esins, 
which are dried and weighed. The soap is now treated with dilute 
hydrochloric acid, whereupon resin and fatty acids arc procipitatcMl. 
The precipitate is dissolved in ether, and the ethereal solution washed 
with water, then evaporated and dried at 100°, The residue is dis- 
solved in lo — 20 c.c. of alcohol, treated with excess of potash, 
evaporated to about 6 c.c., diluted with water, and precipitated with 
silver nitrate. The silver precipitate is either dried and then 
extracted in a Soxhlet’s apparatus with ether, or the exti'action may 
be performed with the precipitate still suspended in the aqueous 
liquid. Besin, with traces of silver salts, pass into the ether solution. 
The silver is removed by hydrochloric acid and the filtered ethereal 
solutiou evaporated for the resin. The undissolved silver salt is 
decomposed hy acid, and the liberated fatty acids dissolved in ether, 
and weighed after evaporation. Special apparatus, modified from 
that of Schwarz (Zeit. anal. Ghem., 23, 368), for the extraction with 
ether, is figured. The average composition of the pitch is : — hTcutrai 
r8.sin, 11*52 j resin, 74*86; and fatty oil, 13*42 per cent. 

M. J. H. 

Estimation of Urea. By S. H. Smith (Fharm. J. Trans. [3], 21, 
294). — ^For the estimation of urea, exactly 5 c.c. of the urine is iutrodxicocl 
into an Allen’s nitrometer which has been filled with a strong solu- 
tion of common salt. About 8 c.c. of solution of sodium hypohroiniio 
is then added. The latter is to be freshly prepared hy adding 1 c.c. 
of bromine for every 10 c.c. of a stock solution in which 200 grams of 
sodium hydroxide is dissolved in 500 c.c. of water. Bach c.c. of 
nitrogen evolved from 6 c.c. of urine represents 0*0539 per cent, of 

B. E. 
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Measurement of Refractive Indices at High Temperatures 
by means of the Total Reflectometer. By J. W. BrCiel 
24, 286 — 296). — A. desoription of a method of measuring refractive 
indices at high temperatures by the aid of Pulfrich’s refractometer. 

H. C. 


Explanation of Optical Activity. By A. Fock (Ber., 24, 
101 — 111). — Landolt divides optically active substances into three 
classes : those which rotate polarised light only when in the crystal- 
line form ; those which rotate it only in solution or when fused, that 
is to say, In the amorphous state, and, lastly, those which in both 
conditions show optical activity. Only one substance, stiychniiie 
sulphate, has hithei'to been discovered belonging to the last cias.s. 
The optical activity of crystals is generally explained by assuming 
for these a screw-shaped structure : that of liquids is refeiTed to the 
nature of the chemical molecule and, more particulai‘ly, to the 
presence o£ an asymmetrical carbon atom. 

The author does not i‘egard the explanation of the optical 'activity 
of crystals usually given as satisfactory. It is not probable, and is 
not consistent with what is known of the symmetiyof crystals. That 
the laws of circular polarisation are the same for both the crystalline 
and amorphous states, would also lead to the conclusion that the 
same explanation would hold in both cases. A key to this explana- 
tion may be sought in the fact that substances which are optically 
active when amorphous, crystallise in hemihedral forms. Accord- 
ing to Sohneke, hemihedrism may be explained by assuming a certain 
polarity in the molecules building up the crystal. The author shows, 
reasoning from tho fact that the molecule of an optically active sub- 
stance contains an asymmetrical carbon atom, that circular polarisa- 
tion may bo explained by assuming that the axis of polaiuty of tho 
molecule coincides with its axis of rotation and with the direction 
which offei*s greatest and least rosisfcanco, according to the orientation 
of the molecule, to the passage of a ray of light. H. 0. 


Relation between Electrical and ChezDical Energy in Gal- 
vanic Cells. By B. L^vay (Aim. Fhys. Ckem. [2], 47, 103 — 114).— 
The object of these expeximents was to dettTmine for certain galvanic 
cells the heat generated chemically and the heat equivalent of t lie 
current, and to obtain an exact measure of the difference between 
the two. The heat evolved in the cell was determined oaloiiuietri- 
cally, and that of the circuit was determined in like manner by means 
of a silver voltameter placed within the calorimeter along witli the 
cell. Two cells wei-e examined, the Daniel! and the De la Rue, thn^o 
determinations being made wit[|[;^ach. With the Daniell, the heat 
equivalent of the cuirent is greater than that generated chexnicullv. 

VOL. LX. 2 m 
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so that tlie cell worlc? witli absorption of heat. The reverse is trne 
of the De la Ene cell; but in this case the relative amount of electri- 
cal energy increases with the concentration of the soluiion in ihc 
cell. The results are compared with those formerly ol)tain(‘d ^by 
Jahn, with which they show a close agi*eement. H. 0. 

Variations of Electromotive Force of Cells of Certain Metals, 
Platinum, and Nitric Acid. By G. J. Burch and V. H. Vkllv 
(Ptoc, Boy. 8oc., 48, 460).— -When copper, silver, bismutli, and 
merenry are introduced into purified nitric acid of different degrees 
of concentration, and a couple made with platinum, the B.M.F. of the 
cell increases considerably until it reaches a constant, mosGy maxi- 
mum, value. The rise of E.M.F. is attributed to the prodiudion of 
nitrous acid by the decomposition of the nitric acid, and tho final 
value is considered to be due to the foimer alone, although any im- 
purity affects the lesult to a remarkable degree. If nitrous a(Md lias 
been previously added to the nitric acid, the maximum E.M.F. is 
i*eached at once. 

If the conditions favour a more rapid solution of the metal, and, 
consequently, a more rapid production of nitrous acid, then the rise of 
E.M.F. is concomitantly more rapid. If any substance is added wbieh 
would tend to destroy the nitrous acid as fast as it might be formed 
(for example, caibamide), then the rise of E.M.F. is extremely slow, 

J. W. 

Electromotive Force of Galvanic Elements. By A. Ohkkumck 
and J. Euler (Ann. Fhys. Ohem, [2], 42, 209 — 22G). — After giving 
a short account of the theoretical investigations on the E.M.F. of 
voltaic combinations, the authors proceed to describe their own ex- 
periments on non-reversible elements. They measured tho E.M.F. of 
amalgams of zinc, cadmium, tin, lead, and bismuth against ])ur<' 
mercury in different salt solutions, using tho compensation inotbod 
and a mirror galvanometer. The amalgams, which, as far as polarisa- 
tion is concerned, behave like the metals themselves, wox’o prepaid 
electinlytically, except in the case of bismuth. 

From experiments with numerous solutions of sulphates, chlorides, 
bromides, iodides, it appeared that the E.M.F., besides d<*jM*nd- 
ing on the two metals which form the electrodes, is also de])(mdont ou 
the negative component of the salt solution: tho luelal of tho salt 
only exerts an influence when it is the same as one of Iho ch‘cti*odc*s, 
in which case the E.M F, is diminished. 

When the metals are arranged according to the magnitude of the 
E.M.F., they always follow each other in the saino order (that, 
namely, in which they are given above), no matter wliat the salt or 
acid solution may be. In alkaline solution, the values for load and tin 
ere abnormally high. The authora finally indicate a coimcction 
between the E.M.F. and the heat of formation of certain salt solutions 
as deteimined by Thomsen. J, w. 

Chemistry of the Accuirmlator. By M. Cantor (Monaifih., 9, 
423 451). — ^The charging and discharging of a secondary cell ai‘e 
accompanied by a chemical change in the electrodes and the electro- 
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Ivte, and by an evolution of a:a«^. In order to ascertain vrliat chemical 
changes take place, it would be neces-sary to analyse the electrodes 
and electrolyte both before and after chai*ging, and to collect and 
examine the gases given off. The latter, which con«?ist of oxygen 
and hydrogen, would only require collecting separately and measur- 
ing. The change in the electrolyte is also readily ascertained, but 
that of the electrodes presents some diflScnIty. It may, however, ho 
determined indirectly by charging each plate of the cell separately, 
using as the second pole an electrode the chemical composition of 
which remains unaffected. In such a combination, the change in the 
electrolyte is due solely to the reaction which takes place between it 
and the electrode and to the gas evolved. The change in the com- 
position of the electrolyte can be determined, as also the gas evolved, 
and from these data the change which has taken place in the electrode 
is ascertained. 

Applying this principle to the study of the changes that take place 
in the negative plate of a secondaiy cell, consisting of Iciul coated 
with a mixture of lead oxide and sulphate, the plate is so arranged 
that it forms the cathode, whilst platinum forms the anode, in a solu- 
tion of sulphuric acid which is being submitted to eltcholysis 
Examination and measurement of the gas evolved and a determina- 
tion of the change in the electrolyte gave rise to the following 
results : — The lead oxide contained in the plate is first converted into 
sulphate. The hydrogen, which is foimed electrolytically, reduces 
the lead sulphate with the formation of sulphuric acid and metallic 
lead. The freshly reduced lead decomposes the sulphuric acid with 
evolution of hydrogen and the foimation of lend sulphate. Tliese 
two reciprocal processes continue until a condition of equilibrium is 
reached, when the cell is charged. It is to the local action, betweem 
freshly reduced lead and snl[)huric acid, that those phenomena are due 
which* led Streintz (Abstr , 1890, 315) and others to conclude thal 
lead in aconmnlators has the power of occluding hydrogen, which, 
howevei*, is not the case. H. C 

Electrical Resistance of Bismuth, By 0. IT. Zvhn (Am PJn^s. 
Chnn. [2], 42, 351 — 352). — Tlie author confirms Lenard’s observa- 
tion that the electiical resistance of metallic bismuth is slightly 
less (about O' 12 per cent.) when measured with an alternating 
current than with a constant cuweut. J. W, 

Conduction of Electricity by the Vapours of Heated Salts. 
By S. Akritrnius (Ann Phys. Ght*m. [2"1, 47, 18 — 76). — The spia^ 
from different salt solutions was introduced through the air holes of 
a Bunsen burner into the flame, and the alteration m the resistance 
between two platinum plates placed in the flame cause I by the intro- 
duction of the salt was observed. From careful estimations, the 
propoitional amount of the salt vapour present in the hot gases, or 
what the author terms the dilution of the salt vapour, could in <ach 
case be determined. 

Salts of the alkali metals were first examined. It was found that 
the salts of each luotal had a condnotiviby which was quite indo- 

2 m 2 
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pendent of tlie nature of the negative radicle, salts of one and the 
same metal having all approximately the same condnotivity for oqnnl 
degi*ees of dilution. This law holds more particularly when the 
dilation is laige, the individuality of each salt being somewhat move 
marked wheii present in a concentrated state, especially in the (*aso 
of the sodium salts. As far as there is any diffex'ence among ihe 
haloid salts, the iodides conduct better than the bromides, and the 
bromides better than the chlorides. The greater the atomic weight 
of the metal, the better do its salts conduct. The conductivity 
changes with the dilution so that it is always propoi^tional to the 
square root of the concentration, except in the case of great dilutions 
when the increase in conductivity is somewhat greater, and for very 
small dilutions when the increase is somewhat less than that calcu- 
lated from the square root of the concentration. The conductivity of 
hydrogen and ammonium salts is practically nth 

Whereas in the case of the alkali metals the flame immediat( ly 
takes the conductivity characteinstic of the salt introduced, this is not 
the case with salts of the metals of *tbe alkaline earths ; as on in- 
troducing one of these into the Same, the conductivity iucroases 
slowly until it reaches a maximum. The effect of the salt on the 
conductivity also does nob immediately disappear when the supply of 
salt to the flame is stopped, hut its influence remains perceptible for 
many hours, and can in fact only be finally removed by washing the 
electrodes in hydrochloric acid. The latter seem to become 
coated with the oxide or sulphide of the metal (hydrogen sulphide 
being sometimes given off ou washing the plates in acid), and the 
presence of these as solid particles in the flame serves to bxdng about 
a conductivity perfectly independent of that of the salts themselves. 
For this reason, regularities similar to those noticed in the case of the 
salts of the alkali metals cannot be observed. It is found, however, 
that a maximum conductivity is I’eached most rapidly, the higher the 
atomic weight of the metal and the more concentxated the salt. The 
conductivity also seemingly increases with the atomic weight. 

The salts of a large number of other metals were exaiiiiu(»d, bul of 
these only silver and lead nitrates weie found to have an apiireeiablo 
conductivity in the Bunsen flame. Expex*iments with mixtures of 
potassium and sodium sulphates and chlorides led to the iixloresbitig 
result that the mixed salts behave as elcotx’olytes having a common 
ion. Hence it was possible to calculate, within the limits of experi- 
mental error, the conductivities of such mixtures from those of ihe 
salts composing them, in act ordance wdth the principles laid down by 
the author (Ahstr., 1890, 437). 

It would seem that the conductivity of salt vapours in the Buxxsen 
flame may be of two kinds, fix'stly, that of the solid pai-tieles which ximy 
be formed by decomposition of the salt ; and, secondly, that duo to the 
salt itself. The latter the author regards as being elcctroh’tic in its 
nature. The conductivity takes place in accordance with Olxm’s law 
for an E.M.F. not greater than 0*2 volt, hut above this B.M.F. Ohm’s 
law no longer holds. The fact that the salts of any alkali metal all 
have the same conductivity is readily explained if it is assumed that 
the salts at the temperature of the flame, about 1200®, undergo dis*- 



GENERAL AND PHTSIOAL CHEMISTRY. 


517 


sooiation. In tlie presence of the large amount of water vapour 
which the flame contain**, the metal would then be convoluted into 
hydroxide and the acid set free. Since the latter has no conductivity, 
the former alone would in all cases be active, and hence the conduct- 
ivity of the salts of any alkali metal would always be the same, 
namely that of the hydroxide. The author discusses the change of 
conductivity with concentration, regarding the conductivity as elec- 
trolytic, and applying those laws which have already been established 
for aqueous solution**. The agreement between the theoretical 
deiuctions and the experimental results he considers establishes the 
correctness of his assumption, and also of those gaseous laws which 
have been derived from the study of dilute solutions. H. 0- 

Conductivity of Isomeric Organic Acids and their Salts. 
By W. OsTWAliD and by D. Bbethelot (Oompt rend,, 112, 229 — ^281). — 
Ostwald claims priority in the determination of the electrical con- 
ductivities of isomeric acids, and in the discovery of the fact that 
tartaric acid and racemic acid have the same conductivities, which he 
regards as proof of the complete dissociation of the latter in dilute 
solution. 

T). Berthelot replies that the application of measurements of elec- 
trical conductivity to the study of chemical problems is mainly due 
to Kohlrausch, Bouty, and Foussereau ; that his method (this voL, 
p. 376) is different from that used by Ostwald ; and that ho has 
investigated the behaviour of mixtures, whilst Ostwald confined him- 
self to the study of single electrolytes- The dissociation of racemic 
avid in solution had already been established by the thermochemical 
measurements of Bei*thelot and Jungfleisch. 0. H. B. 

Electrical Behaviour of Precipitated Membranes. By A. 
Obbrbbok (Ann, Fhys, Ohem, [2], 42, 193 — 208). — Two tubes closed 
at the bottom with parchment paper were filled with solution of zinc 
or copper salt, and immersed in a beaker containing a salt solution of 
such nature as to give a precipitate with either the metal or the acid 
radicle of the first salt. The precipitate is formed within the parch- 
ment paper, and exhibits electrical properties comparable to those of 
a metallic plate in the same position (compare Ostwald, Abstr,, 
1890, 1364; Tammann, this vol., p, 140). The object of the author 
was to measure the polarisation caused by the introduction of such 
membranes into an electrolytic cironit. For this purpose, he intro- 
duced into tho two tubes, as electrodes, rods of amalgamated zinc 
when a zinc salt was employed, and of copper when a copper salt was 
used. These electrodes are pi*actically unpolarisable by the primary 
current, so that any polaiisation observed must have its seat in the 
precipitated membranes. When tho polarisation of these was 
measured separately, it was found only at that membmne where 
the precipitate was thickened by the action of the current. For in- 
stance, with copper sulphate in the two tubes and potassium Corro- 
cyanide in the beaker, the ion FeOeUff travels to tho tube containing 
the anode, and consequently strengthens the membrane by meeting 
the copper ion there ; the potassium ion, on the other hand, moots tlio 
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ion S 04 iD tlie membrane at the cathode, and no precipitate is formed. 
Such a membrane, then, as copper feriocjanido the author calls an 
anodic membrane ; the lead sulphate formed at the tube containing 
the negative electrode when the beaker is filled with a solution of a 
lead salt he calls a cathodic membrane. 

Copper salts with potassium feia-ocyanide, or foiricyanide, give an 
E.M.F. of polarisation rising to a maximum of about 1 volt. Tin* 
pi*imary current becomes much weaker as it flows, owing to the 
thickening of the membrane and the increasing resistance. Porous 
clay cells in place ot the parchment paper otter much less resis- 
tance, so that the E.M.F. of polarisation witli them is greater, 
corresponding with the increased current density. Zinc salts give 
a polarisation only about half that of copper salts. The polarisalion 
here depends on the cation. 

With lead solution in the beaker, the polarisation is as much as 
2 volts. Spongy lead separates at the cathodic membrane, and the 
current increases, probably in consequence of this. The E.M.F. of 
calcium, strontium, and barium chloride against zinc sulphate is equal 
to (»08, 0*39, and 0'73 volt respectively. Silver nitiate gives a 
polarisation of —0*26 volt against copper sulphate, and —0*24 volt 
against zinc sulphate. 

The author flnds no characteristic difference between peimeablc 
and impermeable membranes when long continued currentB are em- 
ployed. The opposite result found by Tammann he considers as duo 
to the rapidly alternating currents used by the latter. J. W. 

Belatlon between Atomic Wei^t and Magnetism. By L. 
Eerbka (JEfer., 24, 88 — 89). — The author maintains the impossibility iu 
the present state of our knowledge of the subject of establishing any 
more definite relation between the magnetism and the atomic weights 
of the elements than that which he has formerly pointed out, namely, 
that the elemenm in the odd series in M6nde1eefl‘’s table are dia- 
magnetic, and those in the even series paramagnetic. He cidticiscs a 
paper by Bachmetieff (/. Susi. Oh&tn. Hoc,, 21,39) dealing with tins 
question, in which he points out several eirors. II, 0. 

^ermsd Dilatation of Liquid Bismuth near its Melting 
Point. By G. Viobntiri (Bend. Acad. Lincei, 6, ii, 121 — 125 and 
147 — 152). — ^The following constants were previously obi ained by the 
author, using large dilatometers (Atti Beal.Acad.Torino, 22 and 23): — 
8p. gr. of bismuth at 074® = 9*787 ; m. p, = 271® ; sp. gi\ of solid 
bismuth at its melting point = 9*673 ; sp. gr. of molten bismuth at 
the melting point = 10*004; decrease in density on passing fi*oni 
the liquid to the solid state = 3*31 per cent. ; mean coefficient of dila- 
tation between its m. p. and 300® = 0*000120. Pi'om his observa- 
tions, the author also concluded that liquid bismuth has its maximum 
density at its melting point. ^ Lhdeking (Abstr., 1888, 790), using 
small thermometers with capillary stems as dilatometers, found a 
different set of constants, and attributed the disofepancies to the 
presence of air in the author’s large dilatometers. This is now denied 
by the author, who declares that Liideking’s reaults ai'e untrust- 
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worthy, on account of the nncei*tainty in the indications of the 
vaihition of the volume of the metal in the bulb, as shown by the 
column of bismuth in the capillary stem at temperatures close to the 
solidifying point, more especially as Ludeking’s use of a mercury-bath 
involved the exposure of a portion of the stem, which would, conse- 
quently, be at a slightly lower temperature than the bulb. The 
author found it necessary to adopt special precautions to secure the 
proportionate movement of the bismuth columns in his wide tubes, 
even when entirely immersed in a paraffin-bath. The slight expan- 
sion of the metal just before solidification from which Ludeking 
inferred the existence of a point of maximum density, really takes place* 
at a temperature at which, if maintained constant, bismuth slowly 
solidifies, and is due to a par*tial solidification. Ludeking’s metal, 
it is also stated, was contaminated with mercuiy. 

The author has now made a senes of experiments by the hydro- 
static method, using a bath of purified petroleum residues, and 
cylindrical glass vessels containing 9 to 12 c.c. of bismuth. The 
results obtained confirm those of the previous experiments, and show 
that within the limits of sensibility of the apparatus, about 1/110,000, 
the volume of liquid bismuth gradually decreases when cooled from 
281° to its melting point (271*5°) and even a little below (270'^). 
The sp. gr. of liquid bismuth at its melting point is now found to be 
10*064, the increase in volume in passing from the liquid to the solid 
state 3 39 per cent., and the mean coefficient of dilatation between its 
melting point and 280° 0*000306. S. B. A. A. 


Determinations of the Heat of Capacity and Heat of Fusion 
of some Substances to Test the Validity of Person's Absolute 
Zero. By IS. TJ. Pickering (Proc. Boy. ISoc., 49, 11). — Person made 
determinations with eight substances to show that the temperature 

at which their heat of fusion became nil, t — — (t = tempei*a- 

O — c 


ture of fusion, I = heat of fusion at ^°, 0 = heat capacity of liquid, 
c = heat capacity of solid), was -—160° in all cases. This he called the 
absolute zero. His conclusions may for several reasons bo questioned, 
the chief reason being that he determined C and c at any temperature 
which happened to be most convenient, and the value of those is 
largely dependent on temperature ; they should boih refer to the 
same temperature, and this is neccssaidly The auihoi* deduc^-^s 
this value for G and c at t° fiom the determinations made at a senes 


of different temperatures. The substances examined were, sulphuric 
acid and its monohydrate, hydrated calcium nitrate, and naphthaleius 
and their temperatures of no ciystallisation were found to be ‘—369°, 
—177°, —234°, and —214° respectively, thus rofutiug Person’s con- 
clusion. Water gives —167° when the values for C and e at 0° are 
taken. Benzene was also examined, but the heat capacity of the 
solid was found to be greater than that of the liquid. This is prob- 
ably due to an incipient fusion occurring below the temperature of 
true fusion. 


The following are the values given for C, c, and I per gram at the 
respective fusing points, t ; — > 
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0. c. 1 . /. 

HaSO* 0-3355 0 2721 24-031 ] 0*352® 

H2S04,H20 0-4430 0-2273 39 918 8-58“ 

0a(lSr08)2,4H30 . . 0-5185 0*3973 33 493 42-4“ 

OioHs 0-4824 0 3612 35-625 79 86® 

CeHa 0-3957 0-4600 29-433 5-41® 

HaO 1-0 0-5243 79-25 0*0® 

S. U. P. 


Use of tlie Calorimetric Bomb for the Determinatiou of the 
Heat of Combustion of Coal. Bv Schburbr-Kbstnbr {Compt 
rend.^ 112, 233 — ^236). — ^Berthelot’s calorimetric bomb answers well 
for the determination of the beat of combustion of coal, bnt for accu- 
rate estimation, it is necessary to determine the percentage of 
sulphur in order to make the necessary correction after determining 
the acidity of the products. For practical purposes, this last correc- 
tion may be omitted, since the heat of conyersion of the nitrogen 
into nitric acid is practically the same as the heat of combustion of 
the carbon; and sulphur increases the heat of combustion in the 
furnace as well as in the bomb. The difficulty of determining the 
amount of ash is obviated by converting the powdered coal into 
pastilles as recommended by Bertbelot. The results obtained are 
lower than those obtained 20 years ago by the author and Mennier 
Dollfns, a result partly due to a better knowledge of the connections 
^ required, and they are also lower than those obtained with Pavre and 
Silbermann’s calorimeter. The corrected determinations reduce the 
number of coals with heats of combustion higher than those calcu- 
lated from their elementary composition, and it is possible that coals 
exist with heats of combustion actually lower than those calculated 
by Dulong’s formula. 0. H. B. 

Dalton’s La-w. By M. MargtjIiEs (Ann, Phy$. GJtem. [2], 42, 
348 — ^360). — ^The author draws attention to the difterence between tlio 
results calculated by him (Wiener Ber,^ 98, 883) and by Galitzine 
(this voL, p. 378) for the pi-essure of compressed gases, and attiibutes 
them to the employment by the latter of an unsatisfactory formula 
given by Sarrau (Abstr., 1^2, 686) for nitrogen. J. W. 

Determination of tbe Specific Gravity of Viscid Substances. 
By J. W. Bedhl (Ber,, 24, 182 — 183). — The apparatus consists of a 
graduated fiask ; the neck is 2 mm. in diameter, and has a side i ubo 
at the npper end. A quantity of the substance under examination 
is first introduced into a pipette by the help of an air pump, the de- 
livery tube of the pipette, which is long enough to reach to the bottom 
of the fiask, is inserted in the neck of the 6ask, the connection between 
the neck of the flask and the pipette being made ah'- tight with a 
small piece of rubber tubing ; on exhausting the flask by means of the 
side tube, the liquid flows out of the pipette. A flask with a capacity 
of 10 c.c. gives results which are stated to be accurate to four places 
of decimals. J. B. T. 

Determination of the Specific Gravity of Viscid Sub- 
stands. By 0. ScHBiBLER (Bjv., 24, 367— 358).— J. W. Biflhl has 
described a method of determini ug the sptcific gravities of viscid 
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STibatances (preceding abstract). Tbe author draws attention to the 
fact that 12 years ago he desenbed a method for determining the 
specific gravity of beet-molasses which is simpler and more acenrate 
than that of Bruhl, and is applicable to all liqnids. 

A pipette is nsed closed at both ends with glass taps, to which glass 
tnbes are fitted by grinding. The capacity is determined once for all 
for a certain temperature ; the pipette is then filled by sucking up 
the liquid whose specific weight is required, the bottom tap shut, the 
tube attached to it i*emoved, and the whole put into a beaker con- 
taining water at the required temperature. The top tap is then closed, 
its tube removed, the outside of the apparatus wiped clean and dried, 
and the apparatus weighed. The advantages of the method are that 
it is applicable to all liquid substances, that the specific gravity can 
be determined at any required temperature, and that any convenient 
size of apparatus can be employed. E. G. Br. 

Hypothesis of Electrolytic Dissociation. By S. AuRHsisriTTs 
(Her., 24, 224 — 231). — ^A reply to the criticisms of Traube (this voL, 
p. 265). According to the dissociation hypothesis, a salt in aqueous 
solution is dissociated into its ions, these latter being charged posi- 
tively and negatively respectively. In any homogeneous solution, the 
ions exist perfectly free side by side, and owing to their freedom of 
motion they so intermingle that the homogeneity of the solution is 
never disturbed. But if the solution is not homogeneons, and varies 
in concentration, diffusion of the salt will take place from tbe more 
concentrated to the less concentrated portion. Since one of the ions 
will move more rapidly than the other, a larger number of these 
ions will pass into the less concentrated portion of the solution than 
of the others. This will cause this portion of the solution to take the 
charge of these ions, and the other portion that of those remaining. 
A certain tension will thus after a time be established, and a state of 
equilibrium result in which oqnal diffusion of both ions may bo said 
to take place in unit of time. Electrolytic dissociation differs, there- 
fore, from ordinary dissociation, as Traubo asserts ; but in the case of 
homogeneous solutions, both kinds of dissociation exhibit the same 
properties. 

The dissociation hypothesis does not demand that all properties of 
dilute solutions shall be of additive nature. In casos, however, in 
which additive properties in solution may be predicted, these have 
always been found. This is illustrated by the specific conductivity 
and specific resistance of water. The first should, according to tho 
hypothesis, bo propoi^tional to the amount of tlio dissolved salt, and 
this is found to be tbe case ; for the second, the hypothesis makes no 
such prediction, and in practice it is not found to be the case. That 
the colour of any particular iou iu solution should be the same is 
correct, but in the instances given by Traube, the ions are in every 
case different. 

That the dissociation hypothesis stands altogether in contradiction 
to the hydrate theory, the author denies, having himself pointed out 
the possibility of tbe existence of molecular aggregates in concen- 
trate solutions. The hydrate theory has, however, altogether failed 
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to give any explanation of the properties of dilate solution, to which 
the dissociation hypothesis has been so saocessfally applied, and even 
in other cases there is disagreement between the snpiiorters of the 
hydrate theory themselves (see Pickering, Absfci-., 189U, 857). 

Ostwald’s application of the gaseous laws to electrolytic dissocia- 
tion has led to the establishment of a formula which has been 
successfully tested m the case of a laige number of acids. Exceptions 
have been found to the formula, but sufOicient data do not exist at 
present to serve for the discussion of these. That beat is developed 
in some cases of electrolytic dissociation finds a parallel in the case ofc‘ 
the development of heat attending the formation of oxygen (3 mols.) 
irom ozone (2 mols.). 

The author also points out that some of the statements made by 
Traube are erroneous, and that in calculating the values of i from 
the freezing point determinations and electiical conductivity, pre- 
cautions were taken to make the numbers obtained from each stidctly 
comparable. H. 0. 

Nature of Osmotic Pressnre. By B. Nasini (JSmd, Acnd, Lincei, 
6, i, 175 — 182). — In this paper, Pfefter*s experiments, and the 
extent to which they may be considered as the experimental basis of 
Van’t Hoffs formula PV = Rf, are discussed at great length. The 
author arrives at the conclusion that the results obtained with the 
cells hitheito constructed afford but little support to the theory, ulie 
expression of which in the form of Van’t Hoft’s formula he regai^ds 
as a convenient method of implicitly assuming the identity of matter 
in the state of a gas and of a dilute solution, without premising condi- 
tions of temperature and pressure at which the existence of a solution 
might be impossible. This assumption, which has been explicitly 
made by Planck (Abstr., 1888, 895) and by J. J. Thomson, may 
rather be regarded as having a measure of physical explanation in 
the osmotic phenomena hitherto observed. S. B. A. A. 

Velocity of DecompositiozL of Nitrons Acid In Aqneons 
Solution. By 0. Montemartiki (Bead, Acad, Lincei, 6, ii, — 270) . 
—The solutions obtained by decomposing solutions of silver nitrite 
with dilute hydroohlorio acid were allowed to remain, and the free 
nitarous acid determined at intervals by titration with pohiSKiiim 
permanganate. The rate of decomposition may, in general, be ropr(»- 
sented by the formula - dC/dT = W, or A? = 1/T log Co/0 being 
the time in hours and 0 the concentration in grams per lOo o.o. of 
solution), h is, however, only constant between certain limits of 
concentration, and varies with the temperature. The decomposition 
of nitrous acid in solution is a true dissociation plienomenon which 
may he represented by the equation SHNOa = 2N0 + HNO, -|- HgO, 
and it accordingly depends on the vapour tension of the nitric oxide 
evolved When the action is allowed to proceed in a current of 
carbonic anhydride, the theoretical amount of nitric acid is always 
found in the solution ; in presence of air, however, the nitrogen teti*- 
oxide foimed partially redissolves and increases the amount of nitric 
acid. The re^tion may,^ to a certain extent, be reversed by passing 
a current of nitric oxide into a solution of 4 grams of nitric acid in 
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200 c.c. of water foi' aboafc an Lour, the experiment being porformc<i 
ill an atmosphere of carbouio anhydride, and a current of caihonic 
anhydride finally passed through the solution to remove any dissolved 
iiitidc oxide; the nitric acid was found to contain 0*1189 gram of 
nitrous acid. Solutions of nitrous acid allowed to remain in sealed 
tubes cease to decompose as soon as the vapour tension of the evolved 
nitric oxide is sufficiently great. Solutions of silver or potassium 
nitrite remain practically unaltered after two months’ exposure to 
diffused light. 8. B. A. A. 

Unit of Atomic Weights. By W. A. IToyes (Ber., 24, 23S--240). 
— The author points out that the determinations of the combining 
ratio of oxygen and hydrogen which have been carried out within the 
last twenty years have, with one exception, all given numbei'S for the 
atomic weight of oxygen which ai*e less than 15*90. If 15*89 be 
accepted as the most probable number for the atomic weight of 
oxygen, and the other atomic weights are calculated on this basis, the 
majority of the elements, particularly of the more common elementj-, 
will be found to have atomic weighte which differ very largely from 
whole numbers. If, on the other hand, the atomic weight of oxygen 
is fixed as 16 (Brauuer, Abstr., 1889, 385) only six elements, Na, S, 
K, Ag, I, and Pt, are found to have atomic weights which differ from 
whole numbers (half numbers iu the case of 01, Ox*, and Sr) by a 
larger amount than the possible error in tlie atomic weight itself. 
In this case, the atomic weight of hydrogen would be 1*007, but for 
all ordinary work the error introduced by employing unity in place 
of this number is so small that it may be neglected. The advantages 
of fixing O = 16 as the basis for the atomic Tveights of the other 
elements are, therefore, so obvious that the author ui*gesiis acceptance 
by chemists generally. H. C. 

Mordants and the Periodic Law. By Pbuo’homme {Oompt 
re«c?., 112, 236 — 239). — ^In each group of the periodic system, taking 
the odd and even series, thei'e is a continuous variation in the shade 
of colour pioduced, from blue to red or red to blue, us, for example, 
with magnesium, zinc, an^ cadmium, or with calcium, strontium, and 
baiium. Boisbaudran has shown that in groups of elements such as 
these or potassium, rubidium, and ernsium, the wave-lengths of coii*e- 
spouding lines in the spcctxa are proportional to the muleculax* weight. 
It would seem, therefoi*e, tluit metallic oxides communicate to their 
combinafcious with colouring matters vibx*ations which ai*e pi»oportional 
to those of the elements which they contain. In each period, from the 
first to the fouith group, there is progression from blue to red ; iu 
the fifth to the eighth gi*oup the progression is from red to blue. 
Group 4 does not form a I'cal maximum, since the shades of colour iu 
this group have an excess of yellow. The oi*ange term does not 
belong to Group 4, but is repi'esented in Group 5 by vanadium. Tin, 
the atomic weight of which is nearly half that of uranium, repi^csonts 
iu an especial manner yellow and oxange shades. It is notewoithy 
that the colours of “ lakes ” often show progression the laverso of 
that obtained with the same oxides on the fabrics. The infiuenco of 
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the bases is perceptible in the behaviour of many salts ; and the in- 
Haence of the haloids is well seen in the derivatives of fluorescein. 

C. H. B. 

Modification of tbe Sprengel Pump. By G, Gtjglielmo {Bend. 
Acad. Lincei. 6, ii, 153 — 155). — ^From the top of the Sprengel air 
chamber, a short tube provided with a stop-cook leads upwards into a 
glass globe, to the top of which a large cup or funnel is attached by 
a short stoppered neck. The branch tube connected with the re- 
ceiver is soldered low down in the side of the air chamber and bent 
vertically upwards. The upper part of tbe fall tube is also fitted with 
a stop-cock. The cup and globe are filled with mercury, the stopper 
replaced in the cup, and all the stop-cocks opened until a moderate 
degree of exhaustion is reached. A good vacuum is thus formed in 
the globe, which effectually deaerates the mercury which is allowed 
to enter the globe from time to time by raising the stopper; more- 
over, any risk of access of air into the chamber is avoided. The 
pressure of the residual gas in the air chamber may be found by closing 
the stop-cock in the fall tube and allowing the mercury to rise in the 
branch tube until the volume of the gas in the air chamber is reduced 
to one-hundredth part of its previous volume, and then observing 
the difference between the levels of the mercury in the chamber and 
branch tube. S. B. A. A. 


Inorganic Gheiaistry. 


Hydrogen Nitride (Azoimide). By T. Cukthis and B. Raden- 
HAUSEN (/. pr. Ghew. [2], 43, 207 — 208; compare this vol., p, 56). — 
Pure hydrogen nitride is obtained by fractionally distilling the 
aqueous solution, the preparation of which has been already described; 
the first portion of the distillate is again fractionated, until, after 
four repetitions of the process, an acid distils over at 45® ; this con- 
tains 91 per cent, of hydrogen nitride, but the composition of the 
distillation does not correspond with that of a definite hydrate. The 
<n)mplete dehydration is effected by fused calcium chloride. 

Hydrogen nitride is a clear, colourless, mobile liquid ; it boils 
without decomposition at 37®, dissolves in water and alcohol, and has 
the same odour as its aqueous solution (Zoc. aV.), in a more marked 
degree. It explodes in contact with a hot substance, and somotimes 
even at the temperature of the room, with a blue flash. Researches 
on its electric conductivity by Ostwald lead to the conclusion that 
it is a somewhat stronger acid than acetic acid. Attempts to determine 
its vapour density were frustrated by its instability; when 0*05 gram 
of it was passed into a barometer tube at the ordinary temperatm-e it 
exploded with such violence that the tube was pulverised and, along 
with the mercury, scattered in all directions ; on another occasion, 
0*7 gram of it exploded when the tube containing it was removed ft om 
the freezing mixture, shattering all the glass in the neighbourhood 
and woimding one of the authors of the paper. 
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Mendeleeff (tliis voL, p. 394) lias suggested that the ammonium 
salt of this acid would undergo an isomeiic change, like ainmoninni 
c;yanate ; the authors have not found this to be the case. Avmmmni 
nitride crystallises in large pnsms which arc unchanged by heating 
with water or by sublimation; they are not hygroscopic, and 
gradually evaporate when exposed to the air, A. G. B. 

Conditions of Chemical Change between Nitric Acid and 
Certain Metals. By V. fl. Yjslesy {Ptoc. Roy. Soc., 48, 458—459). 
— Copper, mercury, and bismuth do not dissolve in 30 per cent, 
nitiic acid at 30®, provided that nitrons acid is neither present 
initially nor formed subsequently. If the conditions are such that 
these metals dissolve, then the amount of metal dissolved and the 
amount of nitrous acid present are concomitant variables, provided 
that the nitric acid is present in considerable excess. Metallic nitrite, 
it would appear, is first formed, together with nitric oxide ; the foimier 
is at once decomposed by the nitric acid with liberation of nitrous acid, 
whilst the latter reduces the nitric acid to form a further quantity of 
nitrons acid. NTitixius acid is invariably the initial product of i*educ- 
tion of the nitric acid. 

Copper, mercury, and bismuth dissolve very readily in a 1 per cent, 
solution of nitrous acid. Under these conditions, nitric acid present 
in blight excess interferes with the chemical change instead of pi*o- 
motiug it. This result is probably due to the greater stability of 
nitrons acid in presence of nitric acid. 

Hydrogen reduces nitric to nitrous acid in presence of cupric or 
lead nitrate. It also converts mercuric into meicurous nitrate, but 
does not produce any change in solutions of bismuth or zinc nitrate 
dissolved in nitric acid. J. W. 

Electro-metaUxirgy of Altaninitim. By A. Minet (Oompt revd.^ 
112, 231 — 233 ; compare Ab&tr., 1890, 532 and 1040, and this vol., 
]). 152). — The steel crucible is made smaller, and is provided with an 
internal lining of carbon which berves as the negative electrode. I'ho 
dijfferonoe of potential between the two electrodes is 4-55 volts, and 
the yield 81*9 grams of aluminium per horse powei* per horn*, or 31*3 
horse powers per hour for 1 kilo, of aliiminium. Tbo autlior bolioves 
that it will be possible to induce the difference of potential to 
4 volts, and under those oondititms them will be no elootrol} sis ot the 
sodium chloride, and the yield will reach 70 per cent, of the thoor(‘ii- 
cal quantity. The loss of 30 per cent, is due to the action of the fused 
fluorides on the aluminium, and doisnot occur when alninmium alloys 
are made, since in this case the electrolytic cell is compobed of the 
other metal, and the liberated aluminium at once oombinos with it. 

0. H. B. 

Atomic Weight of Bismuth. By A. Classen (J. jor. Glum. [2], 
43, 133 — 138). — A reply to Schneider’s cx-iticisms (this vol., p. 271). 
Schneider’s metal must have contained not only lead, but also copper, 
iron, and othei‘ metals. The same must be said of Mai*ignac’& metal, 
for even 16 fiuctioual precipitations as basic bismuth nitrate arc not 
sufficient to eliminate all impurities. Schneider naively points out 
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tliat Marignac made eacb. of liis seven determinations on equal 
weights of his bismuth oxide under the same conditions. It is 
evident that any decomposition of his sulphate at the temperature to 
which it was exposed would not have been made apparent by the^e 
experiments. Bailey (Trans., 1887, 676) has pointed out that bismuth 
sulphate begins to decompose at 405 — 418®. A. G. B. 

Auric Snlplxide, AtIjSs. By U. AxTOirr and A. Luccuesi {Gaz- 
zetta^ 20, 601 — 607). — Berzelius obtained a substance having the 
composition Au2S^ by fusing metallic gold with an excess of potas- 
sium pentasnlphide. The existence of such a compound has, however, 
been denied by Levol, Schrotter, and latterly by Hoffmann and Kriiss 
(Abstr., 1887, 3019; 1888, 28). As the author’s experiments on 
aurosoauric sulphide (Abstr., 1890, 1216) showed that the action of 
hydrogen sulphide on gold trichlonde largely depends on the tem- 
perature of the solution, attempts were made to prepare auinc sulph- 
ide by the action of hydrogen sulphide at a very low temperature, 
but without success. On passing, however, a rapid current of per- 
fectly dry hydrogen sulphide through a (J-tnbe containing potassium 
aurochloride kept at a temperature of —10° until the issuing gas 
was free from hydrogen chloride, a brown mass was obtained, but on 
attempting to separate the potassium chlonde by treating this pro- 
duct with water at 0°, it underwent complete decomposition, hydrogen 
sulphide being evolved, gold pi-ecipitated, and mlphuric acid passing 
into solution. As neither aurous nor anrosoanne sulphide behaves in 
this manner, the experiment was repeated with lithium aurochloride, 
a deliquescent salt forming orange-coloured crystals which contain 
2 mols. H2O after prolonged drying in a current of air at 70°, become 
anhydrous when similarly treated at 90®, and begin to decompo'^e 
at 300 — 105°. The perfectly dry hydrated salt was treated with 
hydrogen sulphide at —10®, the product freed from lithium chloiide 
by extraction with absolute alcohol, and the residue dried in a current 
of nitrogen at 70°. It consisted of a black, amorphous, graphitic 
mass of the composition AU3S3, from which uo trace of free sulphni- 
could be removed by treatment with carbon bisulphide. It completely 
decomposes into gold and sulphur when heated to 200 — 206°. Anne 
sulphide may likewise be prepared by decomposing the dry aitliydtom 
lithium aurochloride with hydrogen sulphide at the ordinary tempera- 
ture. Its properties and reactions are at present under investigation. 

S. B. A, A. 


Mineralogical Chemistry. 


Native Nickel ta River Sand near Blella (Piedmont). By 
^ Sklla {Compi. rend., 112, 171 — 173). — The sand of the torrent 
Elvo, near Biella, contains grains which closely resemble metallic 
platmnm. aome being silvery or yellowish-white, whilst others have 
a steel-gr^ oolonr. They contain Pe, 26 6; Ni, 75 2 = lOl S, and 
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a^ree somewTiat closely in composition with the alloy Ki *Fe. The 
grains are in all probability of terrestrial origin. C. H. B. 

Brookite from Beura fOssola). By G. Strubvbr (Bend. Acad. 
LUwei, 6, i, 77 — 79). — The author has di^^covered crystals of 
brookite, a mineral not hitherto found in Italy, in tlio gneiss 
caves of Beura, in the disti’ict of Oasohi. It occurs among lamellar 
crystals of calcite in blackish plates with a bright, adamantine 
lustre, and is accompanied by needles of dark tourmaline and 
scales of chlorite. The tabular faces (100) are covered with vortical 
strife, owing to their alternate combination with faces of vertical 
prisms. The crystals are 2 mm long, 1*6 mm. broad, and 0*26 mni. 
thick; they are generally opaque, but contain translucent patches 
which transmit dark-green light. The crystallographic measurements 
agree with those already given, but no chemical analysis lias been 
made. S. B. A. A. 

Bhodochrosite from Franklin Furnace, New Jersey. By 
P. E. Browning (Amer, J. Sci., 40 , 375 — 376). — The specimen of 
rhodochrosite, an analysis of which is given by the author, has a 
massive, cleavable structure and a bright-pink colour. PrcUiklinite 
and willemite are immediately associated with it. The sp. gr. is 3*47, 
and the analytical results obtained were as follows : — 

MnO. CaO. ZnO. MgO. FeO. Fe^Oj. SiOg. CO> Total. 

45*02 11*28 2*32 1*76 0*22 0*16 0*32 38*94 100*02 

B. H. B. 

Kreittonite from Bodenmais. By Oebbekb (Jdhrb. /. Ufa?., 
1891, i, Ref. 17) — The author found that on applying the magnet to 
the powder of the kreittonite of Silberberg, a green substance and 
a black one, magnetite, were obtained. The former gave on 
analysis : — 

AI 3 O 3 . FoaOs. FeO. MgO. ZnO. Total. 

48*40 7*47 14*79 2*64 27*40 100*70 

B. H. B. 

Occurrence of Nitrogen in Uraninite. By W. F. Hilj^rbrani) 
(Amer. J. Sci , 40 , 384—394). — The author has found that nitrogen 
exists in uraninite in quantities up to over 2*5 per cent., and seems 
geneiully to bear a relation to the amount of uranium oxide pi'csont. 
This is the first discovDiy of nitrogen in the primitive crust of the 
eai'th. The condition in which the nitrogen exists is unknown ; Wt 
it is entirely different from any hitherto observed iu the mineral 
kingdom. 

In studying the composition of uraninite in geneml, the author finds 
by analysis that this mineral from vax*ions localities vanes widely in 
composition, and that its physical characteristics and its behaviour 
towards certain solvents are often as distinct as the chemical differ- 
ences The fonnnl© given by Comstock and by Blomstrand are in- 
applicable to tlio zirconia, thoria, and yttria uranites of North 
America and Norway. Tho author gives the results of analysob of 
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11 varieties of uraninifce from Nortli America and of 7 from Nor way, 
and lie proposes to contiime the work in his laboiutory as soon iis 
opportanity may offer. He hopes that those possessinj^ uraniuUe 
specimens will examine them on the lines suggested in his paper (corn-* 
pare Abstr., 1890, 456). B. H. B. 

New Bomte from Stassflirfc. By L. Milch and by O. Luedboke 
{Z&it Kryst 18, 478 — 485). — This new borate is described by 

the two authors working independently. The analytical results they 
give differ so considerably that further investigation is necessary 
before the formula can be definitely settled. The interpretation of 
the orystallogi*aphy of the mineral is also entirely different in the two 
papers. 

The new borate is found, with pinnoite (Abstr., 1884, 1271), in 
the kainite beds of Stassfurt, in colourless, transparent, monosym- 
metrical crystals. The hardness of the mineral is 6 , and its sp. gi\ 
2T27. Analysis gave the following results ; — 



B 903 . 

H, 0 . 

MgO. 

£, 0 . 

NagO. 

Cl. 

Q^otal. 

I. 

52-39 

23-83 

13-80 

8-14 

0-39 

0-35 

98-90 

11 . 

60-53 

19-86 

12-23 

7-39 

— 

— 

100-00 


The formulae deduced from these two analyses are as follows 

I. (Milch) MgsKBoOie + 8 HiO. 

II. (Luedecke) . . . HaKMgaBuOao 4- 6 H 3 O. 

i*oT the new borate, Milch proposes the name of MntzeHe, after 
Professor Hintze, of Breslau; whilst Luedecke proposes that of 
heintzi6e, after Heintz, the discover of pinnoite. B. H. B. 

Apatite, Chlorite, and Mica from Belgian Localities. By 
0. Klement Slryst. JLTm., 18, 529—530, from Sull* JMIus&e Tioy, 
de Behj., 5, 159). — 1. Apatite^ from the phoaphonte beds of Ciply, 
occurring in pale, yellowish-green, transpaient crystals (sp. gr. 3 226) 
in calcite, gave on analysis : — 

PA- S’. CL CaO. MgO. AlA- 'FcA- 

43-49 1*31 0-67 54-49 0'42 1-46 0*33 

2. Ohlorife, from Vielsalm, in thin leaves from quartz veins, with a 
sp. gr. of 2-835, yielded : — 

SiO^. AI2O3. FeoOs- FeO. MziO. MgO, 1120. Total 

27-13 24-70 5-84 9-72 1-98 20 52 11-35 99-24* 

3. Mica containing chromium, from Salm-Ohatoau, in green or 

white layers on qnaitz, gave on analysis : — ^ 

SiOj. AlaOj. Or A- CaO. MgO. KaO. Wa^O. HaO. Total 

45-68 34-17 0*84 2*35 0-27 3-84 4-47 223 4-65 98-50 

B. H. B. 
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So-called Ferofskite from Magnet Cove, Arkansas. By F. 
W. Mab (Amer. J, Sci., 40, 403 — 406). — In 1877, Knop showed that 
the supposed perofskite of the Kaiserstnhl contained, besides titaniam, 
some 23 per cent, of niobium and tantalum, and be accordingly classed 
it as an independent species under the name of dysanalyte. The 
following analysis of a similar mineral from Magnet Oove, Arkansas, 
shows tlmt it also is distinct from perofskite, and should be classed 
with dysanalyte : — 

CaO. MgO. FeO. FejiQj. (y,Er,Tr) 30 j. ( 0 e,Ija,I>i) 303 . 

33*22 0*74 0*23 6*16 5*42 0*10 

NbjOs. TfUjOs. TiO> Si02. Total. Sp. gr. 

4*38 6 08 44*12 0*08 99*53 4*18 

B. H. B. 

Constitution of Natural Silicates. By F. W. Clarke and 
E. A. Schneider (Amer. J. 40, 308 — 312, 406 — 416, 462 — 467). 
— ^In this elaborate paper, the authors show that gaseous and aqueous 
hydrochloric acid differ widely in their action on magnesian silicates. 
In this group of minerals, the gaseous acid appears to attack only 
that part of the magnesium which is present as the univalent group, 
•Mg'OH. In favour of this view, the authoi‘s adduce a large 
amount of evidence. Olivine, for example, which cannot contain hydr- 
oxyl, is almost unattacked by the gas within the range of tempera- 
ture studied. Serpentine, which must contain 'MgOH, is attacked 
proportionally to the excess of oxygen over the orthosilicate ratio. 
Eipidolite behaves like sei’pentine, and gives an analogous formula ; 
whilst the micas, which presumably contain little or no hydroxylated 
magnesia, are but slightly affected. The authors are inclined to 
believe, on the whole, that MgOH in a silicate has a lower order of 
stability towards gaseous hydrochloric acid than the compound 
Mg(OH)3. B. H. B. 

Eudialyte and Eucolite from Magnet Cove, Arkansas. By 
J. F. Williams (Amer. /. Sci, 40, 457 — 462). — The author given 
the results of a ciystallographical examination of the rare minei*al 
eudialyte, from Magnet Cove. The crysials arc tL*anspai*ent and 
crimson in colour ; they may be divided, according to their form, into 
two dasses: (1) those in which the negative rhombohedi’a pre- 
dominate, and (2) those in which the positive ones are the larger. 
As a rule, the crystals are terminated above and below by hexagonal 
basal planes. The faces observed are OR, ooP2, +R, — ^R, — 2R. 

All those crystals which have the form and composition of eudia- 
lyte, but negative double refraction, are to be considered eucolite. 
Yellowisb-brown crystals of this kind occumng in the Arkansas i*ock 
are to be classed under this head. From the low sp. gr. and hardness, 
as well as the want of complete transparency in these crystals, it is 
probable that they consist of decomposed eudialyte* B. H. B. 

Amthophyllite from Franklin, North Carolina. By S. L. 
PcNFiELD (Amer. J, Sci, 40, 394 — 397). — The material examined 
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■was collected at the Jenks Comndtim Mine, ffranklin, where it occurs 
in a pure and well-crystallised condition. The mineral appears 
never to have been fully identified from any locality in the United 
States hitherto. It occurs in orthorhombic crystals exhibiting only 
two forms, the prism and the hrachypinacoid. The crystals are very 
transparent, and have a clove-brown colour. Their hardness is 6, and 
their sp. gr. 3’093. Analysis yielded the following results : — 

SiOs. ffeO. !&lhO. MgO. OaO. HgO. AIqOs. Loss at 100^ Total. 

57*98 10*39 0*31 28*69 0*20 1;67 0*63 0*12 99*99* 

The formula is BiSiOs, where TL represents Mg, Fe, Ha, and traces 
of Mn and Ga. B. H. B. 

Fowlerite Variety of Rhodonite from New Jersey. By L. V. 
PiESSON (Amer. /. Sd,, 40, 484 — 488). — ^The zinc-bearing rhodonite 
of Franklin and Stirling, in New Jersey, has been known since 1825 
under the name of fowlerite. The crystalline form and physical pro- 
perties have not hitherto been thoroughly investigated. The mineral 
occurs embedded in calcite. It is of a rose-pink coloui* and, in the 
small and perfect crystals, transparent. The axial ratios and angles 
measured in the crystallographical examination of this mineral agree 
very closely with those obtained by Flink (Abstr., 1886, 778) in his 
determination of the crystalline form of I'hodonite fix)m Sweden. It 
was also found that the two varieties differed in no appreciable degi*eo 
in optical orientation. Analysis of carefdlly selected fowlerite gave 
the following results : — 

SiOj. FeO. ZnO. CaO. MgO. Total. 

46*06 3*63 7-33 34*28 7*04 1*30 99 64 

These results give the correct formula for a meta-silicate, RSiOa* 

B. H. B. 

Minerals from Colorado. By S. L. Pestfibud (itmar. 
f- 488 — 491). — During the past fev years, ciystals of beryl, 

bertandite, and phenacite have been abundantly found associated 
'vnm one another at Mount Antero, Coloi'ado. They ai*o implanted 
either on Muite or on crystals of the granitic minerals, (jnartz, and 
lelspar. The rare minerals beitrandito and phenacite occur in 
crystals of great beauty, some being of almost ideal symmetry. 

B. H. B. 

^ Chlorite. By R. Sohi^pmb (/a7»r&. 

/. 1891, i. Ref. 8 — 9). — The author has analysed eight minerals 

01 tu© nucft and chlorite group with the following restilts : 

* By an obriousnusprint in the original, this total is stated to be 69-90. 
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1. 

2. 

3. 

4. 

6. 

6. 

7, 

8. 

SiO,... 

30-11 

36-18 

34-06 

17-09 

45-06 

45-36 

33-24 

45-38 

• • 

— 

— 

— 

— 

— 

— 

4-73 

1-48 


18-31 

14-34 

11-75 

40-40 

29-94 

13-96 

14-90 

30-16 

iLH", .. 

— 

— 

— 

— 

1-89 

10-43 

— 

— 

FciOj. . 

1-16 

0-28 

1-92 

1-99 

1-14 

1-00 

5-92 

3-66 

FeO .. 

2-11 

2-88 

2-78 

0-68 

1-73 

10-10 

23-57 

0-86 

CrjOj.. 

1-.55 

— 

0-69 

— 

— 

— 

— 

— 

MgO.. 

31-89 

81-26 

33-90 

19-56 

0-97 

0-21 

6-15 

1-20 

CaO .. 

— 

— 

— 

12-90 

— 

0-65 

0-40 

— 

]VInO . . 

— 

— 

— 

— 

— 

trace 

0-95 

— 

KaO... 

0-37 

3-09 

0-39 

0-43 

10-23 

10-88 

7-77 

10-49 

NasO . . 

1-99 

1-99 

2-45 

1-86 

2-13 

1-65 

1-45 

1-83 

Li^O .. 

0-31 

0-42 

trace 

trace 

— 

406 

— 

— 

Cl .... 

— 

— 

— 

0-25 

— 

— 

— 

— 

HiO .. 

14-14 

10-31 

13-08 

2-48 

6-19 

3-10 

2-19 

5-99 

Total. . 

101-94 100-76 101-02 

97-54* 99-27 101-18 100-27 101-04 

Sp. gr.. 

2-42 

2-68 

2-67 

2-85 

2-80 

1-61 

3-08 

2-75 


1, Clinodilore from Chester, Pennsylvania ; 2, from Brewster, New 
York; 3, Pennine from Zermatt; 4, walnewite from the Uitil; 
5, mica from Haddam, Connecticut; 6, from Zinnwald; 7, biotite 
from Miask ; 8, muscovite from Bamle, Norway. B, H. B. 

Nepheline-syendte of the Eola Peninsxila. By W. Bamsat 
(Jahrh. f. Min,, 1891, i, Kef., 97 — 99). — The author gives a detailed 
account of the geology of the Kola peninsula, and notes the occur- 
rence of an extensive mass of nepheline-syenite between the Lakes of 
Lujavr and Imandra. In the composition of this rock, mici*ocline, 
alb'ite, nepheline, sodalite, natrolite, eegirine, arfvedsonite, ainigmite, 
as well as five new minerals, take part. The absence of apatite, iron 
ores, and titanite is noteworthy. Analyses ai*e given of the asgirino 
(I), and of one of the new minerals (IT) : — 


SiO,. 

AlgOj. 

FejOj. 

PeO. 

ainO. 

CaO. 

MgO. 

I. 51-82 

0-60 

21-02 

J 

8*14 

1-00 

3-01 

1-47 

11. 66-88 

15-19 

— 

2-67 

9-63 

0-68 


NajO. 

KaO. 

Ignition. 

Total. 

Sp. gp. 


1. 

11-87 

0-85 

0-50 

100-28 

3-61 


n. 

9-06 

1-67 

6-04 

100-47 

2-75 



The latter is isotropic or very slightly birefractive, of a bright 
red colour, transpai^ent, easily fusible, and soluble with difficulty in 
acids. B. H. B. 

New Meteoric Iron from North Dakota. By 0. W, Hunt- 
ington (Frac, Amer, Acad* Sci,, 25, 229 — 232), — The meteoric iron 
described, a specimen of special interest, was found in 1885, during 

♦ Tlic lobs on ignition is 4‘GO, of which 2*48 is water. 
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tlie consfemction of a brancli of tlie IToi^tliern Pacific Hailroad, about* 
20 miles south-east of Jamesto^vn, Stutsmau Co., North Dakota. Tt 
weighs 4016 grains, and is of peculiar shape and appearance, in that 
it appears to be a thick scale blown off from the spherical surface ol 
a large body. The ii*on is so malleable that it can be rolled out into 
thin ribbon in the cold, and it breaks like a soft, semi-solid material. 
The extreme malleability and peculiar fracture separate this iron from 
all others hitherto described. The concave side ot the specimen is cha- 
racterised by a vesicular structure not unlike that of certain furnace 
specimens. These cavities, which are distributed with some regularity 
in three more or less parallel zones across the shorter dimension of 
the surface, appear to have no connection with the pittings^ on the 
surface, and are different from anything hitherto observed in other 
meteoric irons. They suggest an evolution of gas from the material 
in process of cooling. This may have been the cause of the splitting 
off of the specimen from the original mass. A preliminary analysis 
of the iron gave the following results : — 

Fe. Ni. P. Ou. Total. 

90-24 9-76 0-05 trace 100*04 

No trace of sulphur was detected. A point of inteiest in this iron 
is that it vras found at the bottom of a slanting hole, rendering it 
probable that it belonged to a comparatively recent fall. 

Meteorite of Ochansk. By J, v. Sibmaschko {Jalirb. f, Min,^ 
1891, i, Eef . 47 — 48 ; from Tscliermak's Mm. Mitth., 11, 87 — 90). — Prom 
the examination of a considerable number of fragments of tbo 
Oebansk meteorite, the author concludes that the division of meteor- 
ites is not effected instantaneously by explosion, but by the repeated 
separation of fragments. In this meteorite, the brecciatod structure 
is highly developed. The melted iron met with in the outer layer of 
the meteorite occurs in the form of grains or plates. One of these 
plates treated with acid did not exhibit Widraannstatton lines. It 
had the following composition : — 

Fe. Ni. Co. P. S. 

79-12 11-38 trace 0-74 8*44 

The most noteworthy point about this meteorite is the occurrence** 
of yellow iron sulphide iu pentagonal dodecahedi*a, as this is tlio first 
time that iron pyrites has been observed with certainty in a mcteoiiie* 

B* H. B. 

Pipe Creek Meteorite. By A. R. Lbdocx (Jalrl. /. Min., 1891, i, 
Ref. 60 ; from Trans.N. York Acad. 8ci., 8, 186—187).— This meteorite 
weighing 13i kilos., was fonnd in December, 1887, near Pipe Creek, 
36 miles south-west of San Antonio, Texas, Analysis yielded; 

Magnetic portion 30-89 per cent. 

Non-magnetic portion 69-11 „ 
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The magnetic portion gave : 

Fc, Ni. Total, 

90-94 9-00 99*94 

and the non-magnetic poi4ion, silicates and iron sulphide, gave — 

SiOg. S. CaO- MgO. P. FcgOa. 

35-61 3-45 2*25 15*09 0-25 12*15 

The analysis of a second fragment found at Waldon Ridge, Cumber- 
land Gap, Tennessee, gave 93*86 per- cent, of iron and 6*01 per cent, 

of nickel. B, H. B. 

Meteorite from Collescipoli. By G. Trottaeklli (Oasszetta, 20, 
611 — 615). — This meteorite, said to have fallen at Collescipoli on 
February 3rd, 1890, was shaped like a tortoise, and weighed about 
kilos. ; it exploded on touching the ground, imbedding itself to 
the depth of half a metre. The surface was dark, dull, vitrified, 
covered with divergent striations, dotted ovev with shining particles, 
and pitted here and there. The interior was ash-coloured, with a 
granular structure, and contained numerous minute particles of 
metallic and nickelifei’ous iron, magnetic iron ore, and black nodules 
of ferric chromite and of pyrrhotite. When powdered, it emitted an 
odour resembling that of burning pyrites. Its sp. gr. in bulk is 3*71, 
in powder 5*313. Its composition is as foEows 

Tolatfle. NagO. SiOg. CaO. AlgOg. MgO, Pd. 

2*100 10*386 31*057 0*1169 0*9304 0*0186 0*7745 

Mn. Pc. Or. Ni. S. O and loss. 

1*006 40*983 0*5616 1*544 7*679 2*8i28 

and traces of phosphorus, lead, antimony,* tin, potassium, lithium, 
sulphuric acid, and chlorine. S. B. A. A. 


Organic Chemistry. 


The Belative Motion of Singly-bound Carbon Atoms. By 
A. Biloaut (J. jpr. Ohevi, [2], 43,124 — 130; compare Absti\, 1888, 
549; 1889, 261 ; 1890, 719, 899, 1083). — The anther summarises this 
paper as follows : — (1.) There is no decisive proof that i*otaiion occurs 
in the molecule of perchlorethane (compai’e Meyer, Abstr., 1890, 
719). (2.) “ The most favourable configuration ” is incompatible with 
free roiation, (3.) Forms of a compound disiangnished respectively 
by being capable and not being capable of rotation may exist, but 
we cannot distinguish such isomerides. A. G« B. 

Halogen Derivatives of Amylene' (Trimethylethylene). By 
C. Hell and M. Wilueumann (Ber., 24, 216—2*23). — Chlorine acts 
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OB amyleiie witli development of mucli heat, and forms a mixture of 
clilorinated derivatives whicli was found to consist of 31 parts of 
cbloramylene, C 5 H 9 CI ; 44 parts of amylene dichloride, CiHioClj ; 
10 parts of liquid trichloropentane, C 5 H 9 OI 3 ; and a little teti*achloro- 
pentane, CJEtCh- The first boils at 92—93®; the second at 
130—133® (760 mm., and at 28—29® under a pressure of 12 mm ) ; 
the third at 174—180® (760 mm., and at 63—65® under a pinssuro of 
12 mm.). These results confirm in the main those obtained by Bauer 
(Zeitschr, Ghein., 1866, 380, 667), but, unlike the latter, the authors 
have not obtained any solid tidchloropentane, nor do they find that 
amylene chloride is the sole product at —17®. 

Phosphorus pentachloride was found by Gruthrio (this Journal, 
1861, 136) to act on amylene with the formation of amylene dichlor- 
ide. The authors find that chloramylenes are formed, and, under 
certain conditions, is trichloropentane ^so. If the action is allowed to 
tahe place at a low temperature, and the product at once poured on 
to ice, only the first two are obtained, and may be easily separated by 
fractional distillation ; whereas if the product is allowed to become 
•warm before pouring on to the ice, a mixture of all three compounds 
is obtained which it is exceedingly dijGBcult to separate. ^ Trichloro- 
pentane is formed both by the displacement of hydrogen in ainyloiio 
dichloride and by the addition of chlorine to chloramylene, but is best 
prepared iu a pure condition by the action of phosphorus pentaohlorido 
on the latter at 100 ®. 

The formation of such a large proportion of chloramylene In the 
direct chlorination is probably due to the great heat developed iu 
the reaction, which causes the elimination of hydrogen chloride 
from the amylene dichloride first formed. It follows also fiH>m the 
relative proportions of the products, that amylene dichloride loses 
hydrogen chloride more re^ily than it takes np another atom of 
chlorine by substitution, and that chlorine acts more readily on amyl- 
ene than on chloramylene. 

Bromine acts on amylene with the foimation not only of amylene 
dibromide, as stated by Bauer (he. cit,\ but also of tribromopentane* 
tetrabromopentane, and isoamyl bromide ; bromamylene is not formed 
in any appreciable quantity, probably owing to the fact that the boat 
of the reaction is not so great as with chlorine, Trihromopmfane is 
an oily hquid which boils at 118—119® (12 mm.), is volatile iu a 
current ot steam, although scarcely so with alcohol vapour, and is 
scarcely attacked by boiling alcoholic potassium cyanide. Tetra^ 
hrtmopentane boils at 148 — 166® (12 mm.), and is also volatUo in a 
current of steam. 

By the action of bromine on amylene dibromide at 100® the above 
tribromo- and tetrabromopentane are obtained, together with higher 
derivatives. A crystalline tribromopentane, melting at 
207®, may be prepared, as already found by Bauer, by the addition of 
bromine ^ to bi^om^ylene, and a crystalline compound which may 
btf identical with it is formed by the action of bromine on amylene 
dilboromide in sunlight. 

Thb action of bromine on amylene differs, therefore, from that of 
chlorine iaasmuch as no bromamylene is formed, and the higher 



OEGANia OHEMISTBY, 


535 


brominated products are obtained solely by substitution from amylono 
dibromidc. H. Gr. 0. 

Cetyl Alcohol. By A. Claus and F. v. Duedfn (J. pr. Gh&in, [2], 
43, 148 — 158) . — Palmitaldehyde cannot be obtained by oxidising cetyl 
alcohol with chromic acid ; the product of this reaction is not a 
single substance, as supposed by Friedau and by Dollfus (ATmal&n, 83, 
23; 131, 287; compare Beilstein, 2nd ed., 1, 780), but amixtui^ of 
unaltered cetyl alcohol and palmitic acid ( compare KrafFt, Abstr., 
1880, 867). 

Talmitic chloral^ CieH^oCliaO, is obtained by passing dry chlorine 
through a solution of cetyl alcohol in chloroform, first in the cold, 
and afterwards on the water-bath, until no more hydrogen chloride is 
evolved, and evapoi*ating ; it is a yellow, thick, transparent oil, becomes 
dark in air, has a pungent smell and sharp taste, and decomposes about 
140^. The hydrate^ CisHgoCliaOjHaO, is best obtained by shaking an 
ethereal solution of the chloral with water and then evaporating 
the ether ; it is a colourless, crystalline substance. The alcoholate is 
also a solid crystalline substance insoluble in water. 

When cetyl alcohol is treated with nitric acid in the cold, cetyl 
nitrate is obtained, but if the action is allowed to proceed too violently^ 
pimelic, sebacic, and subeiic acids are formed. The action of nitiic 
acid on palmitic and steaidc acids has been studied, and will be treated 
of in a future communication. A. G. B, 

Inversion of Saccharose by Hydrochloric Acid. By A* 
Boektragur (Ghem. Gmtr., 1890, ii, 908 — 910; from Zeif, Yereins 
Euhenziiclc, Jnd , 1890, 876 — 905). — ^The author’s investigations consist 
in a series of comparative experiments made with a view of determ- 
ining which of the several methods recommended for the inversion 
of cane-sugar is the best. By employing the French standard weight 
and inverting according to Olerget’s method (16'35 grams dissolved 
in 100 c.c. of water, of which 50 c.c, with 5 c.c. of concentrated 
hydrocbloi*ic acid is heated on the water-bath at 68® during 10 minutes), 
the observed change was 134’35 at 20°. By allowing the inversion 
to take place in the cold, the change = 134'69 at 20°. By employing 
the methods recommended by Oi’eydt (Deiits. Zuch. Iwd., 13, 807) 
and Wohl (Zeifs. Vet\ Euh. Zmk. Iml., 25, 763 — 771), the author 
arrived at results corresponding with those of Herzfeld. Since, 
according to the method usually employed in Germany, the solution 
of 13’024 grams of sugar in 50 c,c. of water and 5 c.c. of hydrochloric 
acid is diluted, after inversion, to 100 c.c., and then polarised, the 
author subjected the inverted solution prepared by Olerget’s method, 
and which then showed a reading equal to 134’35° at 20°, also to a 
like dilution, when the polariscope reading coiTesponded with a change 
of 132-5® at 20°. 

By employing the German method, in which 26*048 grams of sugar 
is dissolved in 100 c.c. of water and 60 c.c. is inverted at ordinary 
temperatures with 5 c.c. of concenti*ated hydi*ochlorio acid, the ob- 
served change of rotation was 134'98° at 20°. By inverting according 
to Olex’get's method the change =5 134*66®. If the solution is (as ih 
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usual in Germany) diluted with water to 100 c.c. after inversion, the 
change = 132-8® at 20®, whereas if the solution is neutralised before 
diluting, the change = 134-20® at 20°. ^ 

By inverting the sugar solution, whether prepared with the Ih'ench 
standard weight or the German, according to the method of Reichardt 
and Bittmann, the authoi’ found the change in rotation decidedly 
lower. 

Among the newer methods proposed for the inversion of cane- 
sugar that of Herzfeld is to be recommended. 13*024 grams of the 
sugar is dissolved in 75 c.c. of water, 5 c.c. of 38 per cent. hydi'O- 
chloric acid added, and the flask is then plunged into water of a tem- 
perature a little above 70®. The temperature of the sugar ^lutiou 
should rise to 68 — 70® within 2 — 3 minutes, and it is retained at 
this temperature in the water-bath for fire minutes longer.^ The 
solution is then cooled quickly, diluted to 100 c.c., and polarised at 
20®. Pure saccharose shotdd show a change in rotation of 
132*34 — 132*70® by this method. 

The effect ef neutralising tlie inverted sugar solution was found to be 
an increase in the polanscope reading. It was further found that th<» 
choice of base had no influence on the result, the following giving 
the same increase in the reading : — Sodium carbonate, sodium hydr- 
oxide, potassium hydroxide, caldum carbonate, barium hydroxide, 
and magnesium oxide. J. W. L. 

Solubililgr of Sugar in Mixtures of Alcohol and Water. By 
*C. ScHEiBLEE (Her., 24, 434-— 435). — ^In the author’s paper on this 
subject (Her., 5, 343), the conclusion was di'awn that solutions con- 
taining small quantities of alcohol are capable of dissolving more 
sugar than the water present can dissolve by itself. This conclusion 
is en-oneous, and was brought about by an error in plotting out the 
cu3*ves, the fact being that all mixtui^es of water and alcohol dissolve 
less sugar than the water pi-esent is alone capable of dissolving. 

H. G. 0, 

G a l l i sin, and its Method of Formation. By C. SciiEinriER and 
H. Mhtelmeibr (Her., 24, 301—305; compam Fiseber, this vol., 
p. 412). — ^When commercial dextrose, prepared fmm starch, is ilis- 
holved in watei* (10 parts), the dextrose complelely dosti*oyod by fer- 
mentation with yeast, and tbe filtered solution then evaporated to a 
syrup, a non-Iermentable, amoi*phous substance, named galllsin by 
Cobenzl and Schmitt (Abstr., 1884, 981; 1885, 134), is obtained. 
This substance is wanting in all the properties of a definite chemical 
compound, and the formula Oj 8 H 240 io, assigned to it by Oobouzl, 
Rosenheck, and Schmitt, cannot be regarded as based on established 
facts; the evolution of gas, observed on heating at 100® gallisin pre- 
pared as described by Cobenzl and Schmitt, and purified with tho 
aid of alcohol and ethex', is due to the evolution of alcohol, from 
which the substance cannot be freed by keeping over sulphuric acid 
under reduced pressure. 

Gallisin, purified by repeated precipitation by alcohol from its 
aqueous solution, is a colouidess, amorphous, very hygroscopic sub> 
stance; it is veiy readily soluble iu water, the solution having a 
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neutral reaction, and a powerful reducing action on Fohling’s solution* 
When its aqueous solution is heated at 100® for about an hour with 
phenylhydrazine acetate, and then allowed to cool, a considerable 
quantity of a yellow osazone is deposited. This compound, purified 
by rei'rystallisation from hot water, has the composition C 24 Hj 2 N’ 40 fl, 
and resembles closely the osazones of the bioses in appearance; it 
turns brown when kept over sulphuric acid, and is only sparingly 
soluble in ether and acetone, hut more readily in hot alcohol. It 
softens at about 146®, melts at 162 — ^153®, decomposes when heated 
above 200®, and is lather more readily soluble in hot water than the 
known isomeric osazones. 

These experiments show that galHsin contains a sugar of the com- 
position CiaHaaOu, and as gallisin yields only dextrose on hydrolysis, 
tliis sugar is probably formed by the combination of 2 mols. of 
dextrose in such a way that the aldehyde group of one remains 
unchanged (compare Scheibler and Mittelmeier, loo, cit,). When 
chemically pure dextrose (50 grams) is heated with 2^ per cent, sulph- 
uric acid (600 c.c.) for 12 hour’s at 100®, the solution freed from add 
and then heated with phenylhydrazine acetate, a lai’ge quantity of 
phenylglucosazone is deposited ; if the hot solution is filtered, and then 
allowed to cool, a small quantity (about 0‘2 gram) of an osazono, 
identical in properties with that described above, separates from tho 
solution; this compound is doubtless identical with the isomaltos- 
azone (compare Fischer, loc. cit,'). F. S. K. 

Action of Potassium Permanganate on Starch. By C. 3. 
Lintnejr (Zeit. ang, Oh&ni.^ 1890, 546 — 648). — With the object of 
approaching the question of the constitution of the starch molecule in 
a new direction, the oxidising action of potassium permanganate on 
starch was studied. Since both maltose and dextrose are readily 
oxidised by permanganate, it was anticipated that the groups which 
are easily hydrolysed would be the fiist to be destroyed by oxidation, 
whilst those which yield dextrin would show gioater resisting power. 
On following the progress of the reaction by the iodine test, the same 
series of coloura was obseiwed as in the action of adds oi* of diasltiso. 
Instead of dextrin, there was produced a series of gummy acids, pve- 
cipitable by load acetate and by baiytu. The operation may be per- 
formed either by adding powdered potassium permanganate to a hot 
2^ per cent, starch paste, or by adding tho ungelatinisod starch, 
mixed to a milk with about 3 parts of water, to a 7^ per <‘cnt. solution 
of permanganate at 60 — 70®. Much carbonic anhydride is evolved, imd 
manganic dioxide precipitated. With 1 part of i)ermanganato to 2 of 
starch, the product gives a reddish-violet reaction with iodine, and has, 
when purified, a specific dextrorotatory power [a]© = 170— 182*4; 
with 4 of permanganate to 3 of starch, the I’caction is reddish-brown 
(sp. mt. power = 153'1) ; with 2 of permanganate to 1 of starch, 
the pinduct is no longer coloured by iodine (sp. rot. power 
= 181*2 — 154*3). One of tho xn*oducts giving a violet colour with 
iodine was submitted to the action of sulphuric acid until tho iodine 
3‘eaotiou was no longer produced ; it then gave a value 1 28*4. A similar 
treatment with diastase gave 130*4, This product would thorofore 
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seem to be a sinsrle substance, whilst the others are mixtures. The 
method o£ purification employed consists in filtering from the 
manganese precipitate, neutralising with acetic acid, concentrating 
to one-third the bulk, precipitating with lead acetate, washing the 
precipitate with hot water, and decomposing it with hydi*o(roii 
snlphide. The concentrated filtrate is then poured into absolute 
alcohol, and the curdy precipitate is washed with absolute alcohol 
and ether, dried in a yacanm over sulphuric acid, and finally 
at 100®. The products reduce Fehling’s solntion to a very small 
extent. With phloroglncinol and hydrochloric acid, also with 
opcinol and hydrochloric acid, they give no characteristic colour 
reactions, from which fact the absence of Gs» groups may be 
inferred. The elementary analysis of a px'odnct which was not 
coloured by iodine agreed with the formula Cija^sOujOisHocOio. 

M. J. S. 

Spermine. By W. Majert and A. Schmidi (Ber., 24, 241 — ^248; 
see also this voL, p. 415). — The authors have been enabled to caiTy 
out a direct comparison of spermine and piperazine, and find that 
although there is great similarity between the two bases and some 
of their salts, they are not identical, the bismnfchoiodides and the 
phosphates showing distinct difierences. Piperazine bismuthoiodide 
forms microscopic rectangular plates or rods, whilst spermine bis- 
muthoiodide crystallises in long, pointed needles, often united to 
feathery aggregates. Piperazine phosphate forms small, flat, four- 
sided tabular crystals, the angles of which aa*e often cut off 
diagonally ; spermine phosphate, on the other hand, crystallises in 
stellate aggregates of acute rounded pyramids. 

Piperazine, in doses of 0*5 — 1*5 gram, passes through the human 
organism unchanged, and may be found in the urine in a very short 

H. G. 0. 

Spermine. By A. Pocho (£er., 24, 359— 360).— The antlior haft 
rwently prepared this base hy a method resembling in principle that 
gfiven by Schreiner (Ahstr., 18?9, 72), and finds tho pmiKuties 
agree fully with his description. The analysis of the ]>laiinoohloridc, 
however^^e numbers which d6 not agx'ee with Schreiner’s onipirical 
formula but with tho formula and tho analysis of 

the aurochlonde confirmed this formula. Spermine can, therefore bo 
neither identical nor isomeric with piperazine, H. G. 0 


and ^03^68. By P. TiEMAJfjf (Bar., 24, 436— 
r A vdv. desented by Jacoby as capionyloapramidoximo 

^^A^str., ifebO, 785) IS an roality or isohut uUoetanvide, 

and when rare at 120 (see Hofmann, Abstr., 1884, 1114). All 
thesabst^ces obtained by Jacoby are derived from isocapronitrile 
and should therefore have the prefix “ iso-.” ^ 

hy 'Wurm as henzenylamidoximeoxalic acid. 
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Methylgoaidcil and Trlmeihylgtianicil. By T. Cucatolo 

(OaezeUa, 20, 685—&93).—Methylgua7iicil, 

By tlio action of ethyl acetoacetate on guanidine carbonate in alco- 
holic solution, Bohrend (Abstr., 1886, 338 — i43 ) obtained a substanc(‘ 
having the composition OsHilN'aO, and analogous to methyluracil. It 
is best prepared by heating guanidine carbonate with a slight exceas 
of ethyl acetoacetate at 130 — ^150° for a few hours. The product 
crystallises from water in tufts of brilliant, white needles ; when 
gently heated on platinum foil, it sublimes completely without melt- 
ing ; in a closed tube, it turns brown at 260 — 270°, and melts with 
complete decomposition at 292 — ^294°. It has an alkaline i»eaotion, 
dissolves moderately in boiling water, but only sparingly in cold 
water or boiling alcohol. It is readily soluble in warm ammonia, 
but on cooling the solution the base crystallises out in large prisms. 
It also dissolves freely in alcoholic solutions of potash or soda, form- 
ing the respective salts. The sodium salt, CgHoNalTsO, forms a white, 
foliaceous mass mixed with shining scales. Mothylguanicil is readily 
soluble in acids ; the hydrochloride^ C 5 H 7 !N‘ 30 ,HC 1 , crystallises in tufts 
of long white needles; the ^lathiochlorid% (C 6 H 7 !N* 30 )i,HaPtlJlp, 
crystallises in large, pale-red rhombohedra insoluble in a mixture of 
alcohol and ether; the /ornate, 0sH7l53O,0H3O2, which crystallises in 
tufts of needles, dissolves in hot water and alcohol, and when heated 
at 125° splits up into formic acid and methylguanicil. The acetate 
forms amorphous nodules and decomposes at 270°. 

Trirnethylguanioilf is prepared by heat- 

ing a mixture of methylguanicil and methyl iodide in molecular pro- 
portion with an excess of methyl alcohol for 2 — 8 hours at 130 — 140°, 
and decomposing the hydriodide formed with potash. It ciysfallises 
in needles, begins to decompose at 300°, and melts and pai»tLally sub- 
limes at 320°. The hydriodide, OsHsMeiNjO,!!!, crystallises in silky 
needles, melts at 219 — ^220°, and dissolves readily in hot water. De- 
terminations of the molecular weight of the two bases wore made by 
Raoult’s method, with results moderately approximating to theory, 

S. B. A. A. 

Olefiboic Constituents of Ethereal Oils. By F. W. Skmatsmu 
24, 201 — 211). — The preparation of geranaldehydo, OioHiaO, 
has already been described (this vol., p. 30) ; it boils at 224 — 228°, 
under a pressui'O of 760 mm., and at 110 — 120° under a pressure of 
12 mm. ; the sp. gr. is 0'1972 at 15°/15°. The compound is optically 
inactive ; the refractive index indicates the presence of two ethylene 
bonds, and this view is supported by the formation of a tetrahromo^ 
additive compound which has not yet been obtained in crystals. 
Hydroxyl may be substituted for the bromine atoms, and the pro- 
ducts thus obtained are being further investigated. 

Orange oil appears to contain fi*om 0*5 to 0*75 per cent, of oxygen ; 
its sp. gr. is 0*8435 at 20°/80°; on treatment with hydrogen 
sodium sulphite, a crystalline compound is formed ; on decomposing 
this and distilling the oily product, geranaldehyde is obtained 
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together with a very small quantity of a lower boiling aldehyde, 
Oitral ” is the technical term applied to an ethereal oil which is con- 
tained to the extent of 6 — 8 per cent, in lemon oil ; this substance 
proves to be identical with geranaldehyde, which is also found in a 
number of other ethereal oils. 

On heating geranaldehyde with hydrogen potassium sulphate for 
20 minutes at 170% and distilling the product in a current of steam, 
cymene, CioHu, is obtained, and is regarded as being formed by 
elimination of water from the aldehyde. 

Coriander oil consists of terpenes and about 90 per cent, of another 
substance which is termed coriandrol, and may be readily separated 
by distillation under reduced pressure. Conand/rol, OioHieO, boils at 
194 — 198® under a pressure of 760 mm., and at 85 — 90° under a pres- 
sure of 20 mm., the sp. gr. is 0'8679 at 20®/20% and the molecular refrac- 
tion 49*07 ; this points to the existence of two ethylene unions in the 
compound. It combines with 2 molecules of bromine, and on treat- 
ment with silver oxide, a hydroxyl derivative is formed. 

Linaloe oil appears to be a mixtui*e of several compounds, but no 
terpenes could bo detected. The principal constituent, which is 
termed linaLobl^ boils at about 195 — 190® (? 185 — 190°), and has a 
sp. gr. 0*8702 at 20720° ; the molecular refraction is 49*33 ; the com- 
pound combines with 4 atoms of bromine and resembles geraniol. 

A sample of German meHsse oil ” gave a compound with 
sodium hydrogen sulphite; this was decomposed in a current of 
steam ; the resulting product has the formula GxoHigO, and boils at 
204 — 209° ; the sp. gr. is 0*8681 at 16°, and the molecular refraction 
48*59. It combines directly with 2 atoms of bromine. On treating 
the compound GioHigO with silver oxide, the corresponding add^ 
GioHi 802, is obtained, which is liquid ; the silver salt is white. On 
•oxidation, the aldehyde yields isovaleric acid. 

The above compound GioHisO is identical with a technical product 
termed “ citronellone and with a compound with the same name 
prepared by Gladstone and Wright ; it is also probably the same as 
the citronellic aldehyde of Dodge (compai'e Abstr., 1890, 231). 

The author applies the term “ olefinic camphenos,” to compounds of 
the foim^sB CioHsoO, OioHigO, OwHitO. These, which are always 
open chain alcohols, aldehydes, or ketones, have a sp, gr. of 0*86 to 
0*90 at 20720°, and a highei* refractive power than the isomeric com- 
pounds with closed chains. J, D. T. 


Derivatives of Acetal and Acetone. By W. Autbnkiktii (Ber., 
24, 159 — 166 ). — GTiloretJiylidine diethyl ether, GH201*0H(0Bt)2, 
is ]jrepared by the action of sodium ethoxide on the dichlorinated 
derivative of the ethyl ethei*, and boils at 156—158°. 

Thiophenyl acetal, PhS-OH2*GH(OBt)2, is obtained by boiling the 
preceding compound with sodium phenyl sulphide ; it is a colourless, 
viscid liquid, has an aromatic odour, and boils at 273° ; a cherry-rod 
coloration is produced on heating with concentrated sulphuric acid, 
whilst traces of phenyl mercaptan are formed by the action of alkalis 
or hydrochloric acid. The yield is quantitative. All attempts to pre- 
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pare tliioiiaplitliene by tbe action of dehydrating agents were nnsuc- 
cessfal ; potassium permanganate also causes decomposition. 

Thioetliylacetal, EtS*CH 2 'CH(OEt) 2 , pi‘epai*ed from chloracetal and 
sodium ethyl sulphide, is a j-ellow liquid which boils at 168 — 170®, 
and has a powerful odour. 

PAeftoajyZace^aZ, PhO*CH 2 'CH-(OEt) 2 , is prepared by heating sodium 
phenoxide and chloracetal in a sealed tube for two days at 160° ; on 
l^ouring into water, a heavy, colourless, oily liquid separates which 
boils at 254 — 256°. With bromine-water, a hrcmio-derivaUve is 
formed, crystallising in small, white needles, and melting at 84°. 

On treating chloracetone in the cold with alcoholic solution of 
sodium phenyl sulphide, a compound is obtained of the foimiula 
PhS*OHa*COMe, which the author proposes to term thioph&tvylacetoue, 
instead of acetonylthiophenyl ether, or acetonylphenyl sulphide as 
heretofore- ThepAe?iyZ7iyd?woMe, PhS’CHa’OMelNaHPh, is deposited 
from alcohol in colourless crystals melting at 86 — 87°. NTo indole 
derivative could be obtained. 

TJdoethylacetone, EtS*CHa'COMe, is prepai^ed in a similar mannei* 
to the phenyl derivative, and is a pale-yellow, viscid liquid boiling at 
170 — ^172°, The ^henylliydrazcyne is unstable and melts at 55 — 57°. 

Phenyl bisulphide is the only substance that could be obtained by 
the action of ethyl chloracetoacebate on sodium phenyl sulphide. 
Hantzsch’s results ai*e thus con6i*med. J. B« T. 

Isonitrosteailc Acid. By A. Claus and 0. Pfeiffer (J-pr. Cliem,^ 
[2], 43, 161 — 176 ). — Ihonitrostearic ncid^ 0i6H35(NO2)O2, is obtained 
by adding, at intervals of 4 — 5 hours, fuming nitric acid of sp. gr. 1’48 
(250 — 300 grams in all) to a boiling solution of stearic acid (100 
grams) in glacial acetic acid (1^ litres) ; the heating is continued for 
2 or 3 days, until a portion of the liquid does not become turbid ou 
cooling from separation of unaltered stearic acid, and the liquid is. 
then poured into a large quantity of cold water. The new acid is 
thus separated as a yellow oil which, after being washed with hot 
water and separated from any i*emaining steaxic acid by slow evapor- 
ation of its alcoholic solution, solidities to a yellowish- white, opaque, 
buttery mass ; it dissolves in most solvents, except water and light 
petx*oleum ; its melting point has not been accurately determined ; it 
does not volatilise with steam at 110°« 

Isoniti*osteai*ic acid is bibasic. The normal potassium snlt, 
obtained by adding potassium hydroxide to an emulsion 
of the acid in water until it is noutial to phenolphthalein and 
evaporating, is a transparent, red mass, sparingly soluble in alcohol. 
By acting on an alcoholic solution of the acid with potassium 
hydrogen carbonate, a dotihle salty K 2 CiBH 32 N 04 ,EHC 0 i, is obtained, 
as well as the normal potassium salt. The normal sodmnn sail 
foims a yellowish-red powder, with | mol. H 2 O ; it dissolves easily 
in water. Attempts to obtain the ammonium salt were unsuc- 
cessful, as a deep seated reaction takes place between the acid and 
^ammonia. The larinm, strontivm, and calcium salts were obtained 
by double decomposition of the alkali salts. By adding copper 
acetate to an aqueous solution of one of the alkali salts, a mixtui*e 



542 ABSTRACTS OF OHBMIOAI* PAPERS. 

of 1 moL of tlie acid copper mlt^ (CwH^N 04 ) 2 Cii, with 2 mols. of the 
normal copper salt, Ci 8 Hj 3 N 04 Cti, is precipitated ; by treating the pre- 
cipitate with chloroform, the former salt is dissolved to a dark- 
green liquid, and remains as a dark-green, amorphous mass, when 
the solvent is evaporated, whilst the latter salt remains tindissolved 
by the chloroform as a bnlky, bright-green precipitate ; the normal 
salt, which is also obtained when ether is added to a chloroform 
solntion of the acid salt, is insoluble in all simple solvents. JEtJiyl 
isonitrostearate is obtained by passing dry hydrogen chloride through 
an alcoholic solution of the acid, and subsequently adding water; 
it is a heavy oil which explodes at 110°. 

Experiments on the reduction of isonitrostearic acid have not as 
yet led to very definite results ; consequently nothing is known of 
its stmcture, 'although its behaviour is more in accord with that of 
an iso- than with that of a primary nitro-compound. A. Q-. B. 

Turkey Red Oil. By Scheuker-Kestner (Oompt r&^nh, 112, 
158 — 160). — The author has examined the sulphonated acid pre- 
pared from castor oil by the action of monohydrated sulphuric acid. 
It has a complex composition, but the greater part consists of a 
licinoleosulphonic acid, in which the sulphonic group is united to 
oxygen and not to carbon (Benedikt and Ulzer). This sulphonic 
acid is hydrated and stable, but loses its water at 120®, and becomes 
insoluble. The oil also contains fatty adds formed by the decom- 
position or alteration of the sulphonic acid, their proportion varying 
with the conditions. They are polymerised adds, but the condens- 
ation does not proceed so far as stated by Juillai*d, the highest 
polymeride being diricinoleic acid. The difference is due to the fact 
that Juillard added sodium chloride to the products, and this in 
presence of sulphuric acid liberated hydrochloric acid, which is a 
powerful polymerising agent. The author employed sodium sulphate 
as the precipitating salt. 

The sulphonic acid tends to give yellowish shades, whilst the 
polymeric acid tends to give carmine shades with a bluish tint. 

0. H. B. 

Hydroxypyruvic Acid, a Product of Decomposition of 
Cellulose. By W. Will (Bar., 24, 400— 407).— By the action of 
aqueous soda on a solution of collodion wool in alcoholic ether, tho 
nuxture becomes waim, and all solid substance is taken up by tlio 
alkaline solution. When the latter is acidified, carbonic anhydride 
and oxides of nitrogen are evolved, and a gelatinous precipitate 
separates, which solidifies to a gummy, brittle mass, insoluble in 
water, but soluble in alcohol and alkalis. It is identical with the 
substance described by Bder (Abstr., 1880, 373) as cellulobe dinitrate, 
but is iii reality no longer a derivative of cellulose, as it does not 
yield the latter when treated with ferrous chloride, and decomposes 
on boiling with water, evolving hydrogen cyanide. 

If the alkaline collodion solution be kept at 20° for 24 — 30 hours, a 
point is found at which acids no longer cause any precipitate. Tho 
j^luidon reduces alkaline copper solution, which has led formei* 
investigators to assume the presence of sugars, but the results given 
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below stow this to be incorrect. If tbe solution is acidified witt 
dilute sulphuric acid, .warmed gently to remove oxides of nitrogen, 
and a mixture of phenylhydrazine hydrochloride and sodium acetate 
added, a compound separates at 80® which has the properties of an 
osazone. It crystallises ffom hot benzene in pale-yellow, prismatic 
crystals, melts at 205® with evolution of gas, when quickly heated, 
a.nd has the composition 0i5Hii‘ESr402. It would therefore appear to 
have the constitution 

]Sr3HPh:CH*0(N*HPh)-000H. 

In agreement with this formula, it is found to be a strong mono- 
basic acid; the sodium salt, Oi4Hi3N’4*COON^ crystallises in pale 
yellow, lustrous needles, and melts at 231° with decomposition ; the 
potassium salt closely resembles this and melts at 233® with de- 
composition; the ammonium salt forms very slender, pale-yellow 
needles, melting at 200®, and the calcium s^t pale-yellow needles 
which begin to decompose at 100®, with evolution of a carbamino 
odour. The ethyl salt crystallises in long, brownish-yellow needles 
and melts at 149®. 

An attempt to convert the osazone into the conresponding “ osone ” 
by Pischer’s method was unsuccessful, just as in the case of the 
osazone of glyoxal. The mother substance of the osazone was there- 
fore prepared directly from the alkaline collodion solution ; this was 
first acidified with sulphuric acid, the excess of the latter removed by 
barium nitrate, the filtrate precipitated with lead acetate, and tho lead 
salt washed and decomposed with hydi'ogen sulphide. The solution 
on evaporation gave off carbonic anhydride, oxides of nitrogen, formic 
and hydrocyanic acids, and the residue, in addition to the acid yield- 
ing the above osazone, also contained oxalic acid ; the latter is not, 
however, found in the freshly prepared solution. The mixture was 
evaporated to dryness, and heated until no more nitrogen remained in 
the residue, which was then dissolved in watei’, precipitated with 
calcium carbonate, and the filtrate pi-ecipitated a second time with lead 
acetate. The acid prepared from the lead salt forms a syrup which 
becomes solid and brittle on cooling. It has a strongly acid, astrin- 
gent taste, is readily soluble in water, and is precipitated in flakes by 
alcohol and ether ; it reduces ammoniacal copper and silver solution, and 
yields salts which are for tho most part soluble in water. The aqueous 
solutions of the acid and its salts are slightly Imvoxotatory. The 
calcmm salt^ (02Hs04)sCa 4- 8H20, is a ginnular precipitate, which 
retains 4 mols. H^O at 110®, and only loses the latter at 180®, under- 
going further decomposition at the same time. The strontium salt, 
(G3H304)2Sr + 4H2O, is similar, and the cadmium salt is a white com- 
pound, soluble in water. 

The analyses of the salts confirm tho formula O2H4O4 ; there are, 
however, two acids of this composition capable of yielding an osazone 
of the above constitution, namely, OHO‘OH(OH)"OOOFI and 
OH-OBt'CO'OOOH, which stand to one another in the same relation 
as dextrose to levulose. The acid is not oxidised by bromine- water, 
and is uualtoi*ed on boiling with lime and baryta-water; these 
properties agree best with the second of these formulae, and tho acid 
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is therefore probably Jiydroxypyhiivic add. It shoots all the reactions 
of an alcohol, yielding a benzoyl compound, &c. H. G. 0. 


Action of Ammo ma and of Amines on Ethyl Acetosnccinate 
and its Homologaes. By W. 0. Emeky (An7ialen, 260, 137 — 160).— 
By treating ethyl acetosnccinate with ammonia, Conrad and Epstein 
obtained a componnd which they ziamed ethyl amidacetosuccinate, 
I5rH2-CMe:C(COOEt)-OHo*COOEt (Abstr., 1888, 253). This sub- 
stance, which the author names ethyl et-amidethylidenesucdnate, can 
also be prepared by dissolving ethyl acetosnccinate in an alcoholic 
solution of ammonia, saturated at 0®, and keeping the solution for 
24 hours at the ordinary temperature ; it separates from alcohol in 
large, transparent, rhombic crystals, a : 6 : c = 0*51504 : 1 : 0*60033, 
melts at 62 , and is readily soluble in ether, alcohol, and chloroform, 
but rather more sparingly in carbon bisulphide, and almost insoluble 
in cold water. The acetyl derivative, 

EHAo-CMe:C(COOEt)-CHa-COOEt 


is produced when the ethereal salt is heated at 155 — 160® with acetic 
anhydride for several hours ; it is a thick, yellow liquid, of sp. gr. 
1*12873 at 20®/4®, and boils at 175—176® (about 11 mm.). 

The lactam obtained when ethyl a-acotyl- 

amidethylideuesuccinate is distilled slowly under reduced pressure^ 
or heated at 145 — 150® until alcohol is no longer given ofF. It 
crystallises from ether in colourless needles, melts at 133 — 134®, 
boils at 195° (about 12 mm.), and is readily soluble in alcohol, but 
only sparingly in ether and carbon bisulphide. It crystallises un- 
chan^d from water, combines with bromine in carbon bisulphide 
solution, and yields a deliquescent sodium derivative when treated 
with sodium ethoxide in alcoholic ethereal solution. The acetyl 
derivative, OiJffi,N 04 , is formed in small quantities when the laotani 
is heated at 155 — 160® with acetic anhydiide; it separates from 
ether, in which it is sparingly soluble, as a colourless, crystallim^* 
powder, and melts at 141 — 142°. 


STMe-OMe 

A Jactamif which has probably the constitution ^ ^ ^0*000 Kfc 

(JU— UJtl2 


is obtained when ethyl acetosnccinate is treated with anhydi*ous 
methylamine, either alone, or in alcoholic or ethereal solution, at the 
ordinary temperature, and the product distilled under a piessuro of 
11 mm. It separates from carbon bisulphide and ether, in which it 
is very readily soluble, in colourless crystals, melts at 42°, and boils 
at 160° (11 mm.); it is not converted into an acetyl-derivative by 
acetic anhydride at 155 — 160°. 


A lactam of the composition CioHisNOs can he obtained from ethyl 
acetosnccinate and ethylamine in like manner; it crystallises ni 
colourless needles, melts at 75 — 76®, boils at 165° (14 nun.), and 
resembles the preceding compound in its other propei*ties. 

The Zopiam CuHnNOj, prepared from ethyl acetosnccinate and 
propylamine in a similar manner, crystallises in colourless needles,. 
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melts at oO®, boils at 172° (14 to 15 mm.), and resembles the two 
precedinsf componnds in. its behaviour with solvents. 

The lactam, OiiHwNOi, formed by distilling the reaction-product of 
isobntylaraine and ethyl acetosnccinate, crystallises in needles, melts 
at 68°, and boils at 175° (about 15 mm.). The compound OuHsiNOi, 
obtained from amylamino and ethyl acetosnccinate in like manner, 
crystallises from carbon bisulphide in plates, melts at 51 — 52°, and 
boils at 188° (16 mm.). 

All the alkylated lactams described above turn yellow on exposure 
to the air, and are resinified by a boiling solution of barium hydroxide, 
but the compounds obtained by treating ethyl acetosnccinate and 
ethyl phenylacetosuccinate with ammonia are very stable as regards 
their behaviour with barium hydroxide. 

A laetma of the composition OgHijNOj is obtained in ci*y.stals 
when ethyl methylacetosuccinate is mixed "with alcoholic ammonia, 
saturated at 0°, and after keeping for 48 hours at the ordinary 
temperarure, the solution slowly evaporated; it crystallises from 
ethyl acetate in small, colomless prisms melting at 127°. 

A compound melting at 147 — 149° is formed when ethyl phonyl* 
acetosnccinate is treated with alcoholic ammonia (compare Woltnei*, 
Abstr., 1885, 793) ; analyses of this substance left its composition 
undetermined, but when it is heated at 160® for some time, it is 
converted into the lactam of ethyl a-amidoethylidenophonylsuccinnte. 
This compound crystallises from hot ethyl acetate in colourless 
needles, melts at 127 — 128°, and is i*eadily soluble in alcohol and 
ether, but rather more span'ngly in carbon bisulphide and ethyl 
acetate ; its constitution is represented by the formula 

Combination of Malic Acid with Alkaline Phospho- 
molybdates. By D. Gbrnez (OowpK rend,, 112, 226 — 229). — 
Measurements of the rotatory powers of solntions of malii* acid 
with various proportions of the white alkaline phos})homolyhdatcs of 
tho type 3 jVr 50 ,Pa 05 , 5 Mo 03 indicate in the case of the sodium and 
ammonium salts compounds containing respecilvoly four equivalents 
of malic acid to one of the phosphomolybdate, and two equivalents of 
acid to thi'ee of phosphomolybdate. Tho potassium salt docs not 
behave quite in tho same mannei*, the only compound definitely 
indicated being one containing two equivalents of the acid and one of 
the phosphomolybdate. 0. H. B. 

Ethyl Ethosyoxalacetate. By W. WisLtrn:«us and M. Soukidt 
(Ber,, 24, 432—434). — By the action of sodium ethoxide on a 
mixture of ethyl oxalate and ethyl ethoxyacctate, tho sodium com- 
pound of ethyl ethoxyoxalacetate is f owned, 

COOEt-OOOEt -h OOOEt-OH/OEt + NaOEt = 

OOOEt-ONa(OEt)-00-COOEt + EtOH. 

This docs not crystallise out on remaining, and is theicfoi’c at once 

VOL. LX. 2 0 
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decomposed by crater, and the ethyl ethoxyoxalacetate existed with 
ether. The latter is a colourless, somewhat thick oil, which boils at 
155 — ^156® (17 mm.), and is spai-insly soluble in watm* and miscible 
with alcohol and ether. Its alcoholic solution is coloured deep violet 
by ferric chloride, and it gives a bluish-green copjjer salt on the addi- 
tion of cupric acetate. It unites with phenylhydrazine Avith oliminatiou 
of water, and the resulting hydrazone appears to behave in a similar 
manner to that of ethyl oxalacetate (Abstr., 1888, 1178). g. ^ 

Synthesis of Alkyltricarballylio Acids and other Polycarb- 
037lic Fatty Acids. By K. Act-ess {Ber., 24, 307 — 314). — Kthyl 
sodiomalonate combines directly with various ethereal salts of nn- 
satnrated acids, the reaction taking place veiy readily. Ethyl 
crotonate and ethyl sodiomalonate, for example, yield the compound 
OOOBt-OHjS'a'CHMe-OHfOOOEt)s, fi-om which /3-inethylglntaric 
add, COOH’GH 2 ’CHMe'OH.‘OOOH, identical with the compound 
(m. p. 85 — 86“) prepared bj Kommenos (Abstr., 1S84, 422 ) is ob- 
tained on hydrolysis. 

Ethereal salts of tricarballylic acid and its homologpieK can bo 
easily prepared by treating ethyl fnmarate with ethyl sodiomalonate^ 
and its homologues ; the product is in this case a compound of the 
constitution COOIit*CH]Sra“OH(OOOEt)'CR(COOEt) 2 , which, on 
hydrolysis, is converted into an acid ha\’ing the constitution 
OOOH-OH 2 -CH(GOOH)-OHR-OOOH. Tricarballylic acid and its 
^nethyl (m. p. 180®), ethyl (m. p. 147 — 148®), p'opyl (m. p. 
151 — 152®), and isoproptjl derivatives were prepared in this way; 
these acids are all readily soluble in water and alcohol, but only 
sparingly in ether, and very sparingly in benzene and light petroleum. 
A good yield of the crude substituted tricarballylic acid is obtained 
in every case, bnt the product is very difficult to })Ui*ify, probably 
because it is mixed with stereochemically isomeric compounds. 

When tricarballylic acid is treated with acetic chloiudo, it loses 
1 mol. H 20 , being converted into a compound melting at 181" the 
constitution of which has not yet been determined. 

A tetracarboxylic acid of the constitution 

COOH-OH2-CH(COOH)-CH2(OOOH)-CH2-COOH 

is obtained when ethyl sodiomalonate is treated with ethyl aconitat(S 
and the product, which has, doubtless, the constitution 

COOEt-CH 2 -ON’a(OOOEt)-CH(OOOEt)-CH(COOEt)„ 

submitted to hydrolysis ; the same acid is formed when the condeu- 
sation product of ethyl fumarate and ethyl ethenyltrioarboxylate, a 
substance which must have the constitution 

COOEt-OH]sra-CHCCOOEt)-C(OOOEt)a-CH2*COOEt, 

is hydrolysed. It crystallises very readily, melts at 189", and is 
probably identical with the acid (m. p. 185®) obtained by Bischoff 
(Abstr., 1888, 1061) from ethyl butanehexaoarboxylate. 


E. S. K. 
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Action of Ethyl /3-Bromopropionate on Ethyl Malonate and 
Ethyl Acetoacetate. By W. O. Emery (IJer., 24, 282 — 285).— 
Uthi/l carhoxyghitarate, COOEt*OH 3 'OHyOIi(COOEt) 2 , is obtained, 
together with a much smaller quantity of ethyl pentanetetracaib- 
oxylate when ethyl )3-bromopropiouate is boiled with an alcoholic 
solution of ethyl sodiomalonate. It is a colourless liquid of sp. gr. 
1'0808 at 20°/4®, and boils at 151° (12 to 13 mm.) ; when hydrolysed 
with alcoholic potash, it yields carboxygiutaric acid as a thick syrup. 

Etii y Z 1 : 3 : 8 : B-pentanefetracarloxylate, 

COOEt-OH/C(OOOEt)2-CH2-OH2-OOOEt, 
is a colourless oil of sp. gr. 1* L08-t at 20°/4° ; it boils at 215® (13 mm.). 

1:3: h-Pejitanetricarhoxylic acul^ 

fc:COOH-OH3-CH(OOOH)*OH2-CHa-OOOH, 

is obtained when ethyl pentanetetracarboxylate is hydrolysed with 
alcoholic potash, and the syrupy acid, obtained in this way, boiled 
with concenti'ated hydrochloric acid until the eYolutiou of carbonic 
anhydride is at an end ; it crystallises in colouidess needles and melts 
at 106 — 107“. The silver salt, CgHsOcAg^, is colourless. 

Ethyl a-acetylglutarate can be obtained by treating ethyl a-bromo- 
propionate with ethyl sodioacetoacetate ; it has a sp. gr. of 1*07115 
at 20“/4®, and boils at 152® under a pressure of 11 mm. It reacts with 
ammonia and with amines, yiel^ng amido-derivatives of ethyl 
a-ethylideneglutarate ; the latter can be converted into lactams with 
elimination of alcohol. E. S. K. 

Derivatives of Levulosecarboxylic Acid. By G. Duli. (Be?-., 
24, 348 — 351). — The anthor has ali*eadv described an improved 
method for jjrepaiing levulosecaiboxylic acid (Abstr., 1890, 595). 

The ammonium salt of levulosecarboxylic acid is formed when 
levulosecarboxylic acid is dissolved in the least quantity of water, 
saturated with ammonia, and alcohol cautiously added to the solution ; 
t ci-ystallises in beautiful, pidsmatic crystals on allowing the solution 
to remain over sulphuric acid. 

Teimhydroxyh utanetricarhoxylic 

ooon-[CH-oH]3-o(on) (COoiQa, 

is prepared by wai-ming levulosecarboxylic acid (10 grams) with 
dilute nitric acid (1 : 2, 20 grains) on the water-bath at 40® for 
24 hours and evapomting tho liquid at 60 — 70®. The syrupy mass 
thus obtained is converted into the calcium salt, fi-om which the acid 
is libezuted by shaking it up with dilute sulphuric acid (I ; 10) ; 
im equal bulk of strong alcohol is then added, the mixtnro allowed 
to remain for a time, filtered, and the alcoholic solution evaporated 
in a vacuum over sulphuric acid to a syrup. It crystallises in colour- 
less tablets, becomes opaque on remaining over sulphuric acid, 
softens at 140°, and molts completely at 146—147®. When work- 
ing with large quantities of calcium salt, tho syrupy acid crystal- 
lises with difficulty to a soft, white mass, consisting of long, slender 
needles. The author supposes this to be a lactone; as, when a 
neutral solution is allowed to r'omain fora time, it becomrs acid. The 
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calcium salt, (OrHTOuOoCaj + GHsO, is paHfied hy dissolving it iu 
dilute hydrochloric acid, shaking with animal charcoal, and then 
adding sodinm acetate to the warm solution until a slight precipitate 
remains ; on cooling, the normal calcium salt separates as a crystalline 
mass. The mon-acid ^wtcLssium salt, C7KBO10K3, is especially charac- 
teristic, and is obtained on evaporating an aqueous solution of the acid, 
two-thirds neutralised with potash, in a vacuum over snlphunc acid, 
in beautiful, large, prismatic crystals, and is precipitated fi*oin its 
aqueous solution by alcohol in microscopic, oblique prisms. The di- 
acid potassium salt and the normal cadmium, zinc, and strontium 
salts were also prepared. 

The iphenylkydrazide crystallises fr*om 50 per cent, acetic acid in 
long, slender, yellow needles, is insoluble in cold water, alcohol, and 
glacial acetic acid, dissolves in concentrated sulphuric acid with a 
violet colour; it begins to decompose at 200®, and then carbonises 
to a hard, black mass. Analysis showed that two phenylhydrazinc 
residues were contained in the molecule. 

By heating the acid to a temperatur*e slightly above its melting 
point, only a small quantity of carbonic anhydride was evolved. The 
melt contained the unaltered acid ; neither saccharic, isosaccharic, 
metasaccharic, mucic acid, nor any other acid could be detected. 

B. C. R. 

Constitutioia of Thiocarbamide. By L. Stouoh (MonaUh,, 11, 
452 — 4}71). — ^The author has endeavoured to obtain from thiocarb- 
amide, by the action of oxidising agents, a bisulphide of the consti- 
tution I?HIC(jnia)'S*S*0(!NHa)-NH (compare Maly, Abstr., 1890, 
1399). The formation of such a compound would load to the con- 
clusion tliat thiocarbamide is a mercaptan, having tho constitution. 
Nfi!0(SH)-NH3, and not the symmetrical diamide NHa’CS'lTHa. Tho 
oxidation was conducted in acid solutions with iodine, potassium per- 
manganate, potassium chlorate, nitrous acid, and hydrogen peroxide 
respectively, and in every case the bisulphide was formed. Tho best 
yield was obtained when the thiocarbamide (5*5 grams) was dissolved 
in a mixture of Tvater (lOOc.c.) and nitric acid of sp. gr. 1*22 (110 c.c.) 
and the solution cooled in ice and treated with potassium perman- 
ganate (253*5 c.c. of a 0*6619 normal solution), tlio nitrate of tho 
base, separated in almost insoluble prisms (yield 

114 — 123 per cent, of the thiocarbamide employed). l''ho now coni- 
ponnd is grudnally decomposed by water with evolution of gas at 
ordinary temperatures, and cannot he kept for any length of time in 
the dry state ; its aqueons solution does not bocomo coloured when 
treated with ferric chloride or copper sulphate, but gives a precipitate 
of silver sulphide on warning with silver nitrate; and its formation 
fayonrs the view that thiocarbamide must be represented, at least iu 
acid solution, as a mercaptan. When the oxidation is effeetod in 
presence of oxalic acid, an acid oxalate, C3S2lSrja[e,20iHA,iHi0, 
is formed. q T."M. 

Conversion of Alkylthiosinaznines and Alkylallylsemithio- 
mto Ison^c Bases. By 0. Atenakios (Ber., 24, 
-jOU 271). By the action of potassium thiocyanate on hromethyl- 
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amine hydrobromido, Gabriel (Abstr.^ 1889, 848 ; 1890, 127) obtained 
a new base, wbicb bas one of the following constitntional formal® : — 


GHa— S 


>o:nh 



The corresponding derivatives containing aromatic radicles were then 
obtained by Prager (Abstr., 1890, 159) by an intramolecnlar change 
from ai'omatic allylthiocarbamides. The author has investigated the 
action of hydrochloric acid at 100° on the coiTesponding alkylallyl- 
thiocai*bamides, and finds that the reaction takes place in a similar 
manner. 

The substituted allylthiocai*bamides or thiosinamines were pre- 
pared by the action of the amines on allylthiocarbimidc. Mdhyh 
fhiosinamine, ISTHMe'OS’NH'CsHs, is a crystalline mass, melting at 
46®, and spaiingly soluble in water, readily in alcohol, ether, and 
benzene; ethylthiosinamiup, N’HEt'CS'NH'O^Hs, forms colourless 
plates melting at 41° ; pyopifltldosinamine, NFIPr«*0S*!N'H’03H5, crys- 
tallises in thin plates melting at 61°, whilst amyltMosinamine could 
only be obtained as an oil. Of the disubstitutod thiosinamines, di- 
ethylthiosinamine has already been obtained by Gebhardt (Abstr., 
1H85, 383) ; jpijperylthiobbiamine, CsHiuN’-OS'NH'OiHs, could only be 
obtained as an oil. 

The molecular interchange takes place on heating with hydrochloric 
acid at 100°, and probably proceeds in the following manner : — 


CH,:OH S OHs-OHOlHS 

OHa-lSr: C-JrHX 


CHs’OH— ^ •vr-TTTT- •rTi-4-l 


CHMe-S 

MethyJpseiidotMosinamme, is orystallmc, melts 

at 57°, and boils without decomposition at 2*28°, and yields a pierafe 
molting at 147°, and an oily hydrochloride. BthylpseiulotMoslnamini^^ 
CiH^NS'NHEt, crystallises from light petroleum in slender noodles, 
melts at C3°, and boils at 230°. Its hydrorliJorldei^ also liquid, whilst 
the phrate forms slender, golden-yellow needles melting at 143°, 
JPropyJpseudothiosinamine, CjlTN'S'NHPr*^, is a yellow oil which has 
a &ti*ongly basic odour and boils at 237°. lis plaiinocJblorido and 
picrate crystallise well, the latter melting at 123 . Amylpsoudobhio'^ 
unaminp^ C4H7NS']SrH *0,1111, has an extremely unpleasant odour, 
melts at 32*' and boils at 267°. 

Biefhylpsmdoildosinamlne^ OiH7NS*N'Etis, is a colourless oil which 
has also an unpleasant odour, and boils at 226°. Its plathwchloride 
melts at 160°, and its picrate at 99°. PiperylpseudotJiiomiambie^ 
CJStN'S'NCsHio, is a yellowish oil which boils ac 277°, is very 
sparingly soluble in water, and yields a picrate melting at 112°. It 
is an exti*emely stable base, and is not altered by sodium in boiling 
amyl alcohol solution or by phosphonium iodide at 200°. It combines 
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'witli metliyl iodide fomiing the mefhiodidp, GiH 7 TSrS*NC^Hio,lVIoT, u 
crystalline, hygroscopic substance which melts at 1)7**, and is o\trome]y 
soluble in water. By the action ot silver oxid(', it yields an oil free- 
from halogen, which is ]irobabIy C 4 H 7 lTiS*NCjHi(),MeOH, and has an 
odour resembling that of the lobster. On oxidation, piperylpscndo- 
thiosinamine is converted into jS-methyltani’inc, showing that tlu* 
sulphur atom causes the closing of the chain. 

In order to ascertain whether the alkylated pseudothiosinamincs 
have a constitution corresponding with the first oi‘ second of the for 
mulse given above tor the uiialkylated base, ethylpseudothiosinamin#" 
was treated with ethyl iodide ; the diethyl compound obtained was 
identical with that described above, and therefore contains both 
ethyl groups combined with the same nitrogen atom. The alkylated 
bases, as well as tbe aromatic derivatives obtained by Prager, must, 
therefore, have the constitution represented by the second formula. 

The substituted allylsemitbiocarbazides undergo a similar inti’a- 
molecular change w'hen heated with h} drochloric acid. The following 
semithiocarhazides have been prepared: — phenylallylsemithiocarb- 
azide, CaHs'NH'CS'lN’.HaPh, melting at 118° (see also Dixon, Trans., 
1890, 2t52) ; ortlwtolylalhjlsemitMocarbaside^ which forms slender 
needles melting at lu5° ; j)aratolyJdlhjl6emdJuocarhazule, crystallising 
in small, white needles and melting at 128® ; md^-naplitJujlallyheml-’ 
thiocarbazidej melting at 165®. 

The molecnlar interchange was carried out in a manner similar to 
that of the tliiosinamines. Fhmyl’propjlmeysmdo^emiihiocarbaziAp^ 
0*H7l^S*K2H2Ph, crystallises in yellowish plates, melts at 93®, and 
yields )3-methyltaurine on oxidation ; its hydrochloride forms stellate 
groups of pink crystals and melts at 202®, whilst the sparingly soluble 
picrate melts at 107®, OrfhotolyJypropylenepsendosemithiocarhanide also 
foims a pink hydrochloride^ but the tree base could not bo obtained in 
crystals. Tbe jparatolyl compound crystallises from alcohol in slender 
needles melting at 133®, and the ^7iaphthyl compound forms a floccu- 
lent precipitate which, after reciystallisation frem alcohol, melts at 
160®. H, G. 0. 

Action of Ethyl Oxalate on Acetothienone. By A. Aniiwiii 
(Per., 24, 232 — 233). — Like benzophenono and pyrryl methyl kotono 
(Ahstr., 1890, 1156, 1243), acetothiCnoue unites with ethyl oxalate in 
presence of sodium ethoxide, forming the ethyl salt o£ acetothienone- 
oxalic acid, C4SH3*CO*CHa'CO-COOBt, which soparatos fi*om light 
petreleum in large, yellow crystals. It melts at 42®, gives an into use 
bluish-violet coloration with isatin and sulphuric acid, and is re- 
solved by alcoholic potash into acetothieuone and oxalic acid. Its 
alcoholic solution gives, with cupric acetate, a copper compound crys- 
tallising in pale-gx‘een needles ; ferric chloride gives an intense red 
coloration. 

It yields compounds with aniline and phenylhydrazino resembling 
those obtained from the corresponding benzoyl and pyrroyl com- 
pounds. With hydroxylamine, it forms a substance crystallising in 
long, colouidess needles, the constitution of which is piobably repre- 
sented by oner of the following formulae ; — 



ORGAKIO OHUMIbTRy. 


551 


ClSH; 


OH-C-OOOEt 




OH-C*OiSH 

or C00Bt-0<Q_W'^* . 


H. G. C. 


Biophexi. By L. E. Levi (GJtem, Oeufr,, 1890, ii, 949—950 ; from 
Technology Quarterly^ 3, No. 2). — Just as tliiophen is prepared by tlie 
action of pbosphorns trisulphide on succinic acid, so also should a 
closed-chain compound containing two atoms of sulphur be foimied 
by the action of phosphorus trisulphide on thiodiglycollio acid. By 
heating a mixture of 5 grams of thiodiglycollio acid and 10 grams 
of phosphorus trisulphide in 15 — ^20 c.c. of ether in a sealed tube 

CHCBE 

for two hours at 170°, a compound of the formula is 

foiuned, which the author has named hiopJien, The liquid contained 
in the sealed tube is washed in a sepamting funnel with potash, 
dried with calcium chloride, and the ether distilled off, after which 
the biophen remains as an oil. It boils at 165 — 170°. With sulph- 
uric acid and isatin, it gives the indophenin reaction. 

Acetohienone is prepared by the action of acetic chloride in the 
presence of aluminium chloride; it is an oil which boils at 3U0° 
with decomposition. The })]ienylhydrazide, CiSiH/OMelNJEIPh, molts 
at 125°. jBhenyl bienyl 'ketone, CAiSJFIa'OOPh, is prepared in a corre- 
sponding manner to the acetyl derivative; it is a dark-brown oil, 
soluble in alcohol and ether, and boiling at 241°. Nitrophenyl hianyl 
ketone, CaHySsOaN, is prepared by the action of nitric acid of sp, gr. 
1*62 on the last-named compound, under efELcient cooling ; it melts 
at 112°. J. W. L. 


Disorixaination between AUylbenzene and Propenylbenzene 
Derivatives by means of their Dispersive Powers. By R. Nasini 
{B&nd. Acad. Lincei, 6, ii, 299 — 801 J. — The author claims that Eyk- 
man’s method of distinguishing allylbenzene from propenylbenzene 
derivatives (Absti*., 1890, 748) rests on Gladstone’s obsorviiiions 
(Trans., 1884, 241) and his own (Beytd, Acad, Limei, 1, i; Ahbtr., 
1885, 210 and 1097). S. B. A. A. 

Lnpeol. By A Likibrnik (Ber,, 24, 188 — 186). — Tho term lupool 
is applied to a compound obtained from tho husks of Lvpinue hiieua 
seeds. These are extracted with ether, and the residue remaining 
after evaporation of the solvent is hydrolysed with alcoholic potash 
and dissolved in w'ater ; on treatment of the solution with ethci*, the 
lupeol dissolves, and cx'ystallisos on evaporation. It is insoluble in. 
water, but readily dissolves in chloi*oform, benzene, and light petr- 
oleum ; from dilute alcohol, it is deposited in long, colourless needles 
which melt at 201i°. 

Lupeol has the formula CiqII^O, and therefore contains two atoms 
of hydrogen less than cholesterol ; its rotatory power is [<6 ]d = +27°; 
a brown coloiation is produced by adding concentrated sulphuric acid 
to a chloroform solution, whilst the addition of acetic anhydride and 
two drops of concentrated sulphuric acid yields a red coloration which 
changes after some time to intense violot-rod. The benzoate, 
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C26H4 i*OBz, Tvhicli may be conveniently employed to obtain pure 
lupeol, cr\sti’alli&es from ether in lusti-ous, transparent piisms melting 
at 2o0°. The 026Hu-0Ac, deposited iiom dilute alcohol in 

featheiy groups o± needles melting at 280”. 

On treatment with bromine dissolved in chloroform, a hiomo-tlei ii'a- 
Ure, CjeBtuBrO, is tormcd, crystallising in small, colourless, nodular 
aggregates and melting at 150”. J. B. T. 

Phenoxyethylainine and Paracresoxyetbylaonine. By B. 
SOHBEiBER (Be?*., 24,189 — 196; compare C. Schmidt, Abstr., 1890, 
373). — Be7izoylpi^noxiiethylamui6^ OPli*CHa*OH2*l^liBz, crystallises 
from very dilute acetic acid in slender, colourless needles, and melts 
at 98®. The acetyl deritafiie melts at 78°. 

Brometliyl aesyl ether, CH2Br*0BL2*O*C6H4Me, is prepai*ed by the 
action of sodium ethoxide on ethylene bromide and cresol ; it ciystal- 
lises from dilute alcohol, melts at 40°, and boils at 254—255° without 
decomposition. 

On heating it with potassium phthalimide at 220°, j^aA'acreso'mjvihyh 
phthahmide, C6B[4Me*0*C2H4-]SriC8Hi02, is formed, and is deposited 
from alcohol in pale-yellow crystals which melt at 185° ; the yield 
is 80 per cent, of the theoretical. 

Cresoxyethylphthalamic acid, OflH4Me*0*C2Hi*jNrH*CO‘OfcH4*OOOH, 
is prepared by dissolving the preceding compound in dilute potash 
and preeipitating with hydrochloric acid; after purification, it is 
obtained in silvery white crystals melting at 137°. Tho siluer halt is 
white and crystalline. On heating the acid or imide with hydro- 
chloric acid, and ti’eating the product with potassium hydroxide, 
faaracresoxyethyJamine, C6H4Me’0*0H2*CH2*NH2, is formed; it is a 
colourless liquid boiling at 242 — ^243° under a pressure of 779 mm. ; 
on exposure to the air, a solid carhonaie is obtained. The hydrochloV’- 
ide crystallises from alcohol in needles oi plates, and melts at 240°. 
The yicraie, ^latinochlodde, and autrochhride are all crystalline; 
the nitrite appears to be stable. The benzoyl dervoatioe crystallises 
from alcohol, benzene, or glacial acetic acid in long, slender needles, 
and melts at 134°. 

Baracresoxyefhylca^-hamide, C6H4Me-0-02H4*FlI*00-JSr3l2, crystal- 
lises from alcohol in needles and melts at 158°. On treating 
cresoxyethylphthalimide with faming nitric acid at low iompora- 
tures, dinitrocreboxyefhylphthalim ide, 

0eH2Me(B*O2)2-O-CH2-CH2-N:CBH4O^ 

is fonned, ci^stallising from alcohol in lustrous, yellow plates, and 
melting at 88°. By the action of baryta- water, the nitro-groups aw 
eliminated, and the product appeal's to undergo further* decom- 
position. 

Dinitroparacresol is obtained by the action of nitric acid on brora- 
ethyl cresyl ether. On heating the ether with auiline, cresoxyetUyl- 
an^line, C6H4Me*0’CIl2*0H2'lTB[Ph, is foimed ; this crystallises fi*om 
alcohol in small, lustrous plates, and melts at 55°. The hydrochloride 
is crystalline. 

Imidoeikyl cresyl ether, NH(0H2*CH/0*0«H4Me)2, is prepared by 
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the action of alcoholic ammonia on the brominated ether, and ciys- 
taUises from alcohol in stellate groups of needles molting at 

49 — 60°. The melts at 21 7^ On heating the ether with 

alcoholic potash, ethylene tolyl ethyl ether, CoHiMe’O’OHyCJEfs'OEt, 
is obtained as a colonrless liqnid boiling at 243 — 244®. With sodinni 
methoxidc, the coi responding methyl ether, C6H4Me-U'CH2*OH2*OMe, 
is foimed ; this resembles the preceding compound, and boils at 230®. 
The phenyl ether, C6H4Me*0*CH2*0H3*0Ph, prepai*ed with sodium 
phenoxide, crystallises from alcohol in large, colonrless plates, and 
melts at 99°. 

Ethylene dicresyl ether, C2H4(0*0foH4Me)2, is formed by the action 
of potassium cyanide or dimethylaniline on bromethyl cresyl ether. 

J. B. T. 

Diazo-compounds of the Aromatic Series. By Q. Odpo 
(OcLzzetta, 20, 631 — 654). — ^When diazobenzene chloride is gradually 
added to sodium ethoxide at the ordinary temperature with continual 
agitation, an energetic reaction takes place, accompanied by a rapid 
evolution of nitrogen and a strong odour of aldehyde ; on steam-dis- 
tilling the product, alcohol, aniline, and diphenyl pass over. If the 
product is diluted i^ith water and directly distilled, aniline and am- 
monia are found in the distillate. The reaction is probably repre- 
sented by the equation 6PhN'2Cl + 5NaOEt = PhNH^ + NTHa -f 
2C12H10 + 6NaCl 4 - 5Me*COH -f 41^2. 5 grams of aniline and 3 gi*ams 
of diphenyl were obtained from 38 grams of aniline taken for 
diazotisation. Sodium methoxide acts like the ethoxide. 

Diazobenzene chloride is not affected by methyl iodide in the cold, 
but on heating, much phenol and resinous products are formed, 
together with a very small quantity of iodobenzene. When, how- 
ever, methyl iodide is slowly added to a cold mixture of the diazo-salt 
with the zinc-copper couple, nitrogen is evolved, and on steam-distil- 
ling the pix)dnct, iodobenzene passes over ; 20 giams of this compound 
were thus obtained from 18 grams of aniline. On treating diazo- 
benzene chloride (0'4 mol.) at a low temperature with bromoform 
(0*4 mol.) and the zinc-copper couple (0*9 mol.), bromobenzeno 
(14 grams) was obtained in like manner. An equal yield of bromo- 
benzene may be had with one-third the above amount of Inomofoiun if 
tho reaction is caiTied out in a reflux appai'atus. When diazobenzciie 
chloride is treated with chloroform and the zinc-copper couple, a coob- 
plicated reaction takes place, chlorobenzene and diphenyl being 
formed. 

^-Bromonaphthalcne is best prepared by the following modiflea- 
tionof Gattermann’s method (Abstr., 1890,970). /J- Diazonaphtha- 
lene bromide (from 14*3 grama of j6-naphthylamiue) is gi*adually 
added to a mixtm*e of potassium bromide (36 grams), wafer 100 
grams), and moist oojjper powder (30 grams), previously heated to 

50 — 70°, and the whole heated in a reflux apparatus for 16 minutes 
and then steam-distilled. The yield is 46-^8 per coni, when the 
naphthylamine is thoroughly diazotisod. The zinc-copper couple has 
an action similar to that of the moist copper powder, but the yield 
is small. 
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Doiible Decompositions of DJazo-rmipoutuh . — If cliazobenzcne chloriMo 
(1 mol.) is treated with a hot solation of potassium bvomi<Io 
(2 mols.) in water, bromobenzene is formed, together with miicli 
resin and traces of phenol. A larger yield is obtained by slowly 
introdncing potassium nitiitc into a hot aqueous solution of nuilino, 
hydrochloric acid, and potassium bromide. )S-Br(jmonaphthaloiie can 
also be formed by the latter method, the yield being about 10 per 
cent, of the yS-naphthylamine used. By adding diazobenzone chloiido 
to a hot solution of potassium cyanide, benzonitrile is formed (1 to 
1’5 grams from 9 grams of aniline) ; with a hot solution of potas- 
sium nitrite, nitrobenzene is obtained These reactions may be re- 
presented by the equation PhJSTaOl + BIX' = PkX' -t- KOI + !N'^ [Xf 
= Br, 0J5T, XO 2 , &C. 3 . On the other hand, if potassium nitrite is 
added to a mixtuie of aniline, hydrogen bromide, and sodium 
chloride, no chlorobenzene, and only traces of bromobenzene are 
formed. 

Dinitrojmramifloasoheiizene, is pre- 

pared by adding a solation of potassium nitrite ( 8*5 gmms) drop by 
drop to a hot solation of paranitraniline (13*8 grams) in hydrofluoric 
acid (100 c.c. of 33 to 40 per cent.), and precipitating the liquid portion 
of the^ product with water. It crystallises from alcohol in small, 
yellowish or brownish-red tufts, molts with partial decomposition 
at 210 — ^215®, dissolves very spanngly in alcohol, ether, benzene, 
and chloroform, moderately in acetic acid, and very freely in solu- 
tions of alkaline hydroxides. The alkidine solutions ai*e rod, the 
intenmty of the colour diminishing with the molecular weight of the 
alkali ; the red coloration is more intense in alcoholic solutions* On 
neutralising the solution with an acid, it becomes yellow. In the 
prep^tion of this compound, a quantity of nifarophenol is formed, 
and, if the hydrofluoric acid used is dilute, this is the only product. 

DinifroTnetaniidoazoheTisene, pi*epared in like manner to the preceding 
compound, crystallises in minute, bright-red, rectangular prisms) 
melts at 193 — 195% dissolves spaiungly in alcohol, benzene, ether, and 
chloroform, but veiy freely in alkalis. The acetyl dorivativo melts at 
145 . As bye-products in the preparation of this compound, there 
are ob^ined (a) a quantity of metanitramlme kyilrof^ionth^ which 
crystallises from alcohol in light flakes and melts at 185—190® ; ( 5 ) a 
iQQ ill-defined, reddish-brown crysrals, molting at 

^ substance probably isomeric with the azo-compound 
The author consider that the preceding experiments, in common 
with ^dmeyer's and Gattermann’s results, indicaio tliat the 
pneral conditions for the double decomposition of diazo-compounds 
bj moronic salts, with elimination of the diazo-gi-oup, are that the 
inorganic and the diazo salt should be of the same character, and that 
the ^icle coinbined with the diazo-group should be more electro- 
native than that contained in the inorganic salt. In conclndinff 
the author discusses some of his results from a thermochomical point 


Stabill^ of Diazo-compounds in Aqneons Solntiou. Bt B 
Hiesoh (Bar,, 24, 324—326 ). — A aolntioa of diazo-orthotoluene ia 
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phenol decomposes much more easily than a similar solution of 
diazoparatoluene. Aqueous solutious of the diazo-compounds behave 
in a similar manner. The author determines quantitatively the 
relative stability of diazo-compounds in the following way. 

Aniline (9’3 grams), orthotoluidine and paratoluidme (10*7 grams), 
metaxylidine (12T grams), and sulphanilic acid (17*8 jrrams) are 
severally dissolved in water (7U0 c.c.) and hydrochloric acid (80 c.c.), 
and then diazotised with nitrite (7*2 grams), dissolved iu water, and 
the solution made up to 1 litre. A solution of sodium naphthol- 
sulphonate (Schaeffers salt) is made to correspond with the diazo- 
solution. The diazo-solutions ai*e then allowed to remain at the 
ordinary temperature, and the amount of decomposition estimated 
irom time to time as follows : — ^25 c.c. of the naphthol solution is 
mixed with a few drops of ammonia and some salt, and the diazo- 
solution run in from a burette as long as any dye is formed. The 
results obtained show that the introduction of a methyl group in the 
para-position into diazobenzene greatly increases the stability, whilst 
a methyl giunp in the ortho-position lessens the stability. Meta- 
xylidine stands between orthotoluidine and paratoluidino as regards 
the stability of its diazo-compound, whilst diazopnraxylidine is more 
easily decomposed than diazo-orthotoluene. Experimenis on the 
stability of diazobenzene solutions under different conditions showed 
that the best way to prevent decomposition was to kee}) the solution 
cold ; the addition of acid prevents decomposition to some extent ; 
sodium acetate and alkalis have no appreciable effect. 

B. 0. B. 

Dxy Decomposition of Diaasoamido-compoimds. By F. 
BteusLEB (Aiwalen, 260, 227 — 250). — When diazoamidobenzene 
(1 mol.) is mixed with liquid pai’afi&n (8 — 10 parts) and then veiy 
gradually heated to 150", slow decomposition ensues with evolution 
of nitrogen (1 mol.) ; the products ai*o benzene, aniline, diphenyl, 
paramidodiphenyl, and orthamidodiphenyl. The acc^i/l derivative of 
paramidodiphenyl melts at 171", that of the ortho-compound at 
119®. 

The diazoamido-derivatives of paa’atoluidine and paraclilornnilino 
seem to yield, under the same conditions, decomposition products 
analogous to those obtained from diazoamidobenzene, bur* the forma- 
tion of diphenyl-deiivatives could not ho determined with certainty. 

When benzenediazohenzylaiiilide is heated with paraffin in the 
manner described above, it is decomposed into benzene, boiizylanilide, 
small quantities of diphenyl, and bonzylideneaniline ; the formation 
of the last-named compound is shown by the fact that when the 
mixture of decomposition products is treated with hydrochloric acid, 
benzaldehyde and aniline are obtained. 

In studying the decomposition of benzenediazopiperidide, a con- 
siderable quantity (250 — 300 grams) of the (by compound is 
gradually heated in a large flask, and Uie decomposition products 
passed through a Linnemann’s dephlegmator, to which is attached a 
condenser ; the temperature of dissociation is about 225 — 230®, but 
in order to complete the decomposition, the temperature must linally 
be raised to about 250®. The residue consists of diphonyl (10 per 
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cent, of the theoretical quantity) and tarry matters ; the distillate 
contains benzene (52 per cent, of the theoretical quantity), piperidine, 
small quantities of aniline, and a basic substance wliicb the autlior 
names isopiperideme. 

Isopiperideine is a thick, sticky liquid, with a stxrong, narcotic 
odour, and miscible with water in all proportions ; it seems to have 
the composition but there are several facts which tend to 

show that it is a mixiiure. On distillation under the ordinary pressure, 
it passes over between and 200®, and even on repeated fraction- 
ation, a liquid of constant boiling point cannot be obtained. All tlie 
salts, except the platinochloride, which crystallises in ruby-rod 
needles, are very hygroscopic, and cannot be obtained in a pure con- 
dition for analysis. Isopiperideme reacts with acetic anhydride and 
with benzoic chloride, yielding oily products, and it combines very 
energetically with methyl iodide with formation of a very hygi*o- 
scopic additive compound ; benzyl chloride and phenyl eyanato com- 
bine with the base very readily, the producte being oils; cliazo- 
benzene chloride converts it into a yellow, sohd compound whicli 
very readily resinifies. When isopiperideine is treated with carbon 
bisulphide in ethereal solution, a yellow substance, which seems to 
have the composition 2CioHi8N2,CS2, is precipitated ; this compound 
is decomposed when warmed, either alone or with dilute sulphoiMc 
acid, with evolution of hydrogen sulphide. Isopiperideme has power- 
ful reducing properties, gives the carbylamine i*eaction, and its 
hydrochloride is pai‘tiaUy decomposed by sodium nitrite in tho cold ; 
with aqueous solutions of formaldehyde and acetaldobyde it gives 
colourless, seemingly amorphous precipitates which are solublo in 
adds, hut are reprecipitated by alkalis. 

Benzenediazodimethylamide, Ph*2Sr2*jN'Me2, can be obtained in a 
pure condition by treating an alkaline solution of dimctbylammo with 
diazobeuzene chloride, extracting the precipitated oil with ether, and 
fractionating the dried product under reduced pressure. It is a 
yellowish, highly refractive liquid, boils at 113 — 114* (12 mm.), and 
has a sp. gr. of 1*032 at 18® ; when dropped on to sand heated to 
263“, it is decomposed into benzene, diphenyl, dimothylamino, and 
small quantities of a liquid base which was not invostigatod. 

P. S. K. 


Action of Phosphorus Pentachloride on Oxyazo-deriYatiTes. 
By B. Pacaxini (Ber., 24, 365 — 369; compare tins vol., p. 30 L), — 
Faratolume-azoclilorobens^ne^ 08H4Me-N‘2’06Ht0l, is prepared by the 
action of phosphorus pentachloride on paratoluene-azo phenol, and 
csr^stallises from alcohol in long, orange-yellow needles molting at 
149 — 150® ; it is very sparingly soluble in concentrated hydrochloric 
acid, insoluble in alkalis, and on sublimation forms large, yellow 
plates. 

PamfK)lu^-^ophenyl pliosp'kate, P0(0*0uHiiN2)3, is formed 
together with the prec^ng compound ; it is insoluble in alcohol, but 
ttystallises from acetone in long, lustrous needles, molts at 140®, 
is readily hydrolysed by alcoholic potash. 

(htJtotohiene^cusophenolj 06B^M!e*l?^2*C8Bi4*0H, is obtained by treating 
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orfcliotoluidine 'hydroclilorido with nitrous acid, and adding an alka- 
lino solution of phenol; the solution is cooled, and the compound 
precipitated with carbonic anhydride ; after puviB cation, it crystal- 
lises from benzene in thick, oi*ange-yellow needles, melts at 101°, and 
is soluble in dilute ammonia. 

JPJierioldisazortliofoluene^ OH*OfiH 3 (*!N’i*C 6 H 4 ]Vre) 3 , is separated from 
the previous compound by treatment with dilute ammonia, in which 
it is very sparingly soluble; it crystallises from alcohol in thin, 
slender, brownish-red needles, and melts at 116 — 117° with decompo- 
sition. 

OrtJwtoluene-azoclilorobenzene^ C 6 H 4 Me*!N' 3 *C 6 H 4 Cl, is prepai^ed in a 
similar manner to the para-derivative, and crystallises from alcohol 
in small, yellow needles melting at 148 — 144°. 

Orthotolaetie-azoplienyl pTioftphaie, P0(0‘0nHii!Nr2)3, is sparingly 
soluble in cold alcohol, and ciystallises from acetone in long, orange- 
needles melting at 116°. 

Metatoluene-azophenol is prepared in a similar manner to the ortho- 
compound, and ciystallises fmm alcohol in yellow cubes melting at 
141°. On treatment with phosphorus pentachloride, a compound is 
obtained in small quantity, which crystallises from alcohol in yellow 
needles melting at 05°, and is probably metatoliime-azochloroheuzme, 
06H4Me-N./CcF4CL J. B. T. 

Sulphur Derivatives of Amidoximes. By F. Tieaunn (Ber., 
24, 369 — 377). — Compounds free from sulphnr are obtained by tho 
action of hydroxy lamine on thiocarhimides. 

Carbon bisulphide reacts with amidoximes according to the 
equation 

2NH2-ce:noh + soSa = ]srsH:0R-]srH-cssH,NH2-CR:]srsH + 

2COS; 

these compounds, w-hich may be termed amidosulpldines of dithiocarb^ 
amidosulphiiiic acid.% are very unstable, and on treatment with hydi'o- 
chloric acid yield amidine hydrochlorides, carbonic anhydride, 
hydrogen sulphide, aud sulphur ; on heating the above compounds 
alone, however, stable derivatives are obtained containiug tho group 
B 02 N’ 3 HS 2 ; the same substances, together with anridino thiosulph- 
ates, are also formed by beating tlie sulphinic acid derivatives in uii\ 
The constitution of the complex RC 3 N 2 HS 3 is probably represented 

by one or other of the formulm 

Cn heating with hydrochloric acid at 150°, decomposition takes 
place according to the equation RC 3 N 3 HS 3 + 4 H 2 O + 2HC1 = 
R*0CCH + CC 2 + 2 NH 4 CI + H 2 S + S ; on oxidation, 2 mols. com- 
bine together with elimination of 1 mol. of hydrogen, and by tho 
action of reducing agents the original compound is regenerated; this 
behaviour appears to be most readily explained by the first formula, 
aud it is proposed to term the substances azusulpJmiecarhohydrobulph- 
ideSy in order to show tho analogy with the azoximes. 

Cn heating benzenylphenylthioni'amidoxime in chloroform solution 
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■with phenylthiocarbimide, 'water is eliminated, and, a compound is 
formed ■which is probably hensenylasoi>itJ]}liimeraihaiiilu.Je, 

CPh«^|>C-NHPh; 

it does not yield aniline on treatment witli hydrochloric acid, and is 
completely unacted on by carbon bisulphide. 

BenmiylparutohjWiiuumtmdoxime yields a coiTesponding prodneb 
when heated a little above its boiling point. J. B. T. 

Action of Hydroxylamine, Ethoxylamine, and Benzyl- 
oxylamine on Thiocarbimides. By L. Voltmeu (Bir,, 24, 
378 — 38-'> ; compare preceding abstract). — BhenyLhytIro'vijIt'hiocarh- 
amiih^ NHPh'CS'lN'H'OH, is prepared by mixing together i)henyl- 
thiocarbimide and h 7 drox\l amine in molecular proportions ; after 
about 20 minnt«s, the mixture is well shaken, and allowed to remain 
for 20 hours at a temperature below 0® ; the crystals which foi*m arc 
separated and washed with chloroform. The com]>ound molts at lOG® 
with evolution of gas, and gives a dark-violet coloration with ferric 
chloride ; it cannot be recrystallised, but dissolves readily in potash, 
and is precipitated unchanged by acids, JJo salts conld he isolated. 
When boiled with alcohol, or when fused, sulphur is eliminated and 
phenylcyanamide is formed; the same change takes place slowly at 
ordinary temperatures. * 

BJie^iylethoxyihiocarlamidp, NHPh*CS*KH*OBb, is obtained from 
phenylthiocarbimide and ethoxylamine in a similar manner to the pre- 
ceding compound, and crystalhses from alcohol in colourless, strongly 
refractive, prismatic plates melting at 103®. The compound is com- 
paratively stable, it gives no coloration with feme chloride, and when 
boiled in alcohohe solution, phenylcyanamide, alcohol, and snlphui' 
are formed. Fhenylrnsfhomythiocarhamide, NHPh'CS-NH’OMo, pre- 
pared from phenylthiocarbimide and roethoxyl amine, ciystalliHes 
from alcohol in lustrous needles, and melts at 115® ; the yield is very 
small. ^ 

Phenylhefizyloxyfliiocarlamide, ISTHPh'OS'lTH'O-OH^Ph, crystallises 
fi*om alcohol in prisms melting at 115®. 

OrthofolyUiydroxythiocarhamide, CeHiMe'NH-OS-NH’OH, is pi'e- 
pared from orthotolylthiocarbhnide and hydroxylamino ; it is de- 
posited fi-om chloroform in long, slender needles, molts at 92®, and 
yields an intense violet coloration with fendc chloride. 

^ Orthotolylcyanamide, C6H4Me-NH-0N, is formed by the decomposi- 
tion of the preceding compound either at the 01 ‘diiiary temperature oi* 
on boiling in solution, but is beat prepared by the action of hydroxyl- 
amine on orthotolylthiocarbimide at higher temperatures ; it crys- 
tallises from ether iu rhombic plates, melts at 77®, and is readily 
^luble in alcohol, chloroform, and alkalis, hut rather more spaiingly 
in acids. The silver salt decomposes on exposure to lic^ht. ^ 

OHhotaylbenzyhrythioeorhamide, C^HiMe-iSrH-OS-NH-O-OHiPh is 
deposited from alcohol in crystals, melts at 125®, and closely resembles 
the corresponding phenyl derivative. 
a~Ni^JUhiglhydroxythioearLamide, CioHi-NH-OS-HH-OH, crystallises 
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from alcoLol in lustrous plates, melts at 116°, and fifivcs a dark 
bluish-i>reen coloration with feri'ic chloride. oL^KapliiJiyhijanamide, 
(JioHt’NH'ON, is obtained by heating an alkaline solution of the pre- 
ceding compound, and cry>tallises from alcohol in aggi’egatos of 
slender needles melting at 135° ; the addition of a little potash to an 
alcoholic solution causes a blue fluorescence. The hiher salt is white. 
On lieating the amide with hydrochloric acid, a compound is formed 
which is indifferent towards alkalis and dilute acids, and crystallises 
in slender needles melting at 209 — 210®. 0 L~Namhf 72 i/lhensyh,vjjthw-- 
carlamide, C.oHT-lSrH-OS-NH'O-OHaPh, melts at 132—133°. No 
additive product could be obtained fi*om allylthiocarbimide and 
bydroxylamine. 

P7ienylhensi/Io,rycarhamide^ NHPh'CO’NH'O'CHaPh, is prepared by 
the action of benzylhydroxylamine on phenyl isocyanate in molecular 
])roportion; on the addition of light petroleum to its solution in 
benzene, it crystallises in long needles melting at lOG®. The com- 
}»ound is very stable, and requires heating for a considerable time 
with hydrochloric acid before decomposition takes place; it is readily 
soluble in alcohol, ether, and chloroform, but more sparingly in hot 
water. J. B. T. 

Action of Carbon Bisulphide on Benzenylamldoxinxe and 
Parahomobenzenylamidoxime. By Q- CirnsN (Bm, 24, 385 — 
393; compare Schubart, Abstr., 1890, 49). — BeiLzenylamidosulp7dme 
henzenylsulphimedit7iioGarhamafe^ 

NSH:CPh-NH-CSSH,NHs-OPli:NSH, 

is prepared by beating carbon bisulphide with dilute alcoholic solu- 
tion of benzenylamidoxime for 3 — 4 hours in a reflux apparatus. 
After remaining for 2 — 5 days at the ordinary temperature, the crys- 
tals which form are separated, and purified by washing with benzene, 
light petroleum, and ether ; they melt at 134 — 136° with decompo- 
sition, and cannot be recrystallised. 

By treatment with hydrochloric acid or soda, benzenylamidine is 
formed; on heating at 100° in air, heiizmylacoimljy7dmecarbo1i,ydj*o~ 

siiJpddde^ OPh^^ and hensenylamidine tTiiomljpTiate^ 

H3SA,2NH3-CPh:NH, 

are obtained; the former is soluble iu alcohol, and cr^'stallisos in 
needles melting at 162°. The compound, which has previously boon 
prepared by Schubart (ho. ciL), yields salts with motfds, the mercury 
dpnvaUve being the most chavacteiistic. Tho above thiosul])hatc is 
deposited from water, on the addition of acetone, in small, lustrous 
plates melting at 222°. 

Benzenylazostilp7dni€carholimIp7iide, 

cpii<^|>c*S/C<|:^>opii, 

is pi-epared by the oxidation of the hydros ulpliide with nitric acid, 
c*hi\»mic anhydride, or potassium permanganate; it is sparingly 
soluble in alcohol or ether, and crystallises in concentric noocflos 
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melting at 120°. The hyclrosulphido is regencrafcocl on treat mont 
'with, sodium amalgam and alooliol. 

BejisenylazosuljpMmecaihofhhptJii/l ethet^ CPli<^ -^^OvSEt, obtained 

by the action of eth}l iodide and sodium etho's.ido on the hydro- 
bulphide, ciy&lallises from dilute alcohol, and molts at 49°. The 

corresponding henzyl etlier, PhC-^^ j^^C*S*CH^Pln molts at 79®. 

FaraJiomoJ)pnzenylamidosiiIp7i line pai ahomobenzenylsnlpli i medithlo- 

carlamate, CaHJ5de-0(NSH)-NH-OSSH,NHyC(CoHiMo):NSH, is pre- 
pared in a similar manner to the benzenyl derivative ; it is very 
nnstable, cannot be recrystallised, and is immediately decomposed 
when heated. By the action of hydrochloric pm a horn obenzenyU 

amidine }iydro(MorLde^ C 6 H 4 Me*C(NHj'NH 3 ,HCl, is formed ; this 
crystallises in colourless prisms melting at 212°. The plfttiiioGJdoiidr 
melts at 225®. 

FaralLomobemenylazosuIpTiuYLecarbohydrosidphide 

C,H4Ma-0<^^0-SH, 

is obtained from the mother liquors of the above dithiocarbamato by 
treatment with hydrochloric acid, and has been previously prepared by 

Schubart. The ethyl ether^ CeHiMe-^^^^C-SEt, crystallises from 

ether in large, transparent plates melting at 37®. 
FaraTwTriohenzylazosiiljphimecarhohisulpliidey 

is formed by the oxidation of the hydrosnlphide with nitric acid, and 
crystallises* from benzene, on the addition of absolute alcohol, in 
slender, white needles melting at 169®. 

Farahomdbenzenylamidine pwahomohemenyhzomlphmecarloliydro- 

WtlphidSf Cs!H4M&^__-^^>C*SB[,I£2!Nr*C(NB[)*C6!B[4MG, is dopositcnl 

fxt>m the mother liquors of the amidosulphimesulphimate in <»olourlcKs, 
well-developed crystals which melt at 172®. On treatmont witli 
hydrochloric acid, the compound is decomposed into the arSidine 
hydrochloride and the hydiosulphide, and it may be directly prepared 
from these components. 


Condensation Products from Thionramidoximes, By U. 

— Benzenylphenylthiouramidoxini<s 
lfOH.CPh*NH-CS-T»*HPh, is colourless, and melts at 172®, instead of 
163®, as stated by Ehnger. When heated in chloroform solution with 
two molecular proportions of phenylthiocarbimide for 10 hours in a 
rednx apparatus, befisenylazosulpMmecarbanilidey 


is fonned; this orystallisea from alcohol in small, white plates, and 
melts at 174" . On heating it with hydrochloric acid in asealod tnbe at 
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150 — 160®, it yields salpliar, hydrogea salphide, auiline, ammonia, 
and benzoic acid. 

Benzenylaso^idjpliiimc a) hoj)arah}onLaniUde, 

CPli<^|.>0*NH-O.H,Br, 

is prepared by treating tbe anilide with bromine in glacial acetic acid 
solution; after precipitation with water, tbe product crystallises 
from alcohol in small, white plates; when heated, it decomposes 
without melting. The constitution of the compound is shown by the 
formation of parabromacetanilide on hydrolysis and subsequent 
treatment with glacial acetic acid. 

OPh-^^ ^^0*ISrPh*!N'O, is 

prepared by treating the azosulphime, in glacial acetic acid solution, 
with sodium nitrite ; it crystallises in yellow needles, melts at 190® 
with decomposition, and gives the nitroso-reaotion with phenol and 

sulphuric acid. The acetanilide^ OPh'^^^^C'M'AcPh, is formed 

by heating the anilide with acetic anhydride, and melts at 196®. 

Beiiaenylparatolylthioura/imdoxime^ NOHlCPh'!N‘H*CS*N H'OeH^iMe, 
prepared from benzylamidoxime and paratoluylthiocarbimide, is puri- 
fied by solution in benzene, and precipitation with light petroleum ; 
it melts at 67®, and readily decomposes. 

Berhzeiiylazo&iimecarho^arafoljd^ 0Ph^^|^^^C'M‘H*08H*Me, is 

prepared by heating benzenylamidoxime with paratoluylthiocarbimide, 
and crystallises from alcohol in small plates melting at 135®. 

BenzenylallyUhhummidoadTne, NOHIOPh-NH-OS'l'rH'OjHs, is ob- 
tained in a similar manner to the preceding compound; on the addi- 
tion of light petroleum to its solution in benzene, it crystallises out in 
slender, silky needles melting at 71®. All attempts to obtain conden- 
sation compounds from it were unsuccessful. J. B. T. 

Beduction of Aromatic Amides. By A. Hutchinson (Ber., 24, 
173 — 178 ; compare B. Fletcher, Abstr., 1690, 597). — Aromatic amides 
containing the carboxyl group linked to the benzene nucleus are 
readily r^uced to the corresponding alcohol by the action of sodium 
amalgam in acid solution, a certain quantity of resinous matter 
being also foimed. The amides examined wore those of orthotoluic 
acid, salicylic acid, parahydioxybenzoic acid, andparamethoxybenzoio 
acid. 

With the carboxyl group in the side chain, a different result is 
obtained ; thus phenylacetamide ib unaltered, and cinnamide yields 
j)henylpropionamide. 

The behaviour of phenylacetamide, phenylpropionamide, and 
salicylamide in alkaline solution is the same as in acid solution. 

Farametlioxybenzamide in alkaline solution, in addition to the 
products just mentioned, yields considerable quantities of anisoil. 

Benzamide yields benzyl alcohol, resinous matter, and about 7 por 
cent, of dUiydrdb&nzamide^ OoH 7 *OOKrH 2 , crystallising from water or 
VOL. LX. 2 n 
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alcoliol in silyery, lnstroiis plates, and melting at 162 — 163°. This 
compound is nna^ected hy nascent hydrogen. When treated with 
alkalis it is hydrolysed ; the dihydrohenzoio acid thus formed melts 
below 100“, and is readily soluble in water. 

Orthotoluamide behaves exactly like benzamide; oriliodiJiydroiolit- 
amide, CsHeMe-CONHo, crystallises from water, and melts at 
165 — ^166°. The corresponding add melts at 68“, and is volatile 
with steam, J. B. T, 

Nitro- and Auoddo-derivatives of Phenylacetamide. By A. 
PuEGOiTi i^Oazzetta, 20, 693 — 600). — The author has previously 
described (this voL, p. 59) the formation of phenylacetamide by the 
action of concentrated sulphuric acid on benzonitrile ; the following 
derivatives have now been examined. 

Faranitropheyiylacetamide, NO2*C6H4!0H2'00NH2, is prepared by 
introducing phenylacetamide in small quantities at a time into a well- 
cooled mixture of an equal weight of nitric acid and. twice its weight 
of sulphuric acid, allowing it to remain for a few hours, and pouring 
it into an excess of water. After purification, it crystallises fr'om 
boiling alcohol in colourless, acicular prisms, melts at 197 — 198°, dis- 
solves freely in hot water and acetic acid, but only very sparingly in 
ether, benzene, and cold water. On boiling with dilute sulphuric 
acid, it is converted into par'anitrophenylacetic acid melting at 
150—151°. 

MeianitropJienylacetamide is prepared by evaporating at the ordi- 
nary temperature the mother liquors obtained in the preparation of 
the preceding compound. It crystallises in microbcopio, hexagonal 
pyramids, melts at 109 — ^110°, and dissolves freely in cold water and in 
benzene. On boiling it with a solution of sodium hydroxide, ammonia 
is evolved, and sodium metanitrophenylacetate remains. 

Faramidophenylacetamide, prepared by reducing the corresponding 
nitro-derivative with ammonium sulphide, crystallises in glistening 
scales, melts at 153 — 154° dissolves readily in cold alcohol and warm 
water, but only sparingly in benzene. 

Para(xtam(dophe7iylacetamide, NHAc* 0 cH 4 ’ 0 H 2 ' 00 NB[ 2 , prepared 
by heating a mixture of the preceding com])ound with acetamide in 
molecular proportion at 160 — 170®, forms a white, amorphous powder, 
melts at 235°, and dissolves sparingly in boiling wator. On boiling 
with dilute sulphuric acid, it is converted into the sulphate of p^u'amido- 
phenylacetic add. S. B. A. A, 

Derivatives of Cirmamalcieliyde. By A. ISTaar {Ber., 24, 
244: — 252), — Chlorine acts on cinnamaldehydo in chlorofoinu solution 
in a manner similar to bromine (Abstr., 1884, 1343), forming the 
additive compound CHPhOl'CHCl'COH, which, however*, loses 
hydrogen chloride very readily, forming a-cldorocimiamaldekyde, 
qHPh:cci-C9H. It is best prepared by boiling an acetic acid solu- 
tion of the dichloride with potassinxn. acetate, and crystallises fiom a 
mixture of ether and light petroleum in large, lustrous, rhombic 
crystals melting at 34—36°. Its osdme, OHPhlCChOHrNOil, 
ctystallises in long plates melting at 157—159°; its hydrazeme, 
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CHPh!CCl'CBCN' 2 HPh, in naiTOw, yellow plates meltinf^ at 160®, 
and becomiog brown in tbe air, and tbe compound witb dimetbylpara- 
diamidobenzene, CHPb!CCbCHI]Sr*OoH 4 *!N^Me 2 , in oiangc-yellow 
needles, which are decomposed by heating with acids. 

oi-Bromocinnamaldoxinie, OHPh!CBr*CHIN*OH, crystallises in 
nacreous plates melting at 135 — 136®, and the diraethylparadiamido- 
benzene compound in yellow scales melting at 263 — 256®. 

Both o-chlorocinnamaldehyde and a-bromocinnamaldehyde are 
readily acted on by nitric acid, with simultaneous formation of ortho- 
and para-dei*ivatives. Paranitt'oclilorocimiamaldehyde, 

NOa-CfiHi-CHICOl-COH, 

crystallises in yellow needles melting at 145°, which may be separated 
from the ortho-compound by their insolubility in ether. The oxime 
crystallises from alcohol in yellowish needles melting at 213 — 215® ; 
the hydraznne in cinnabar-red plates molting at 179® ; and the 
dimethylparadiamidobcnzene compound in da 2 *k-brown needles 
melting at 185®, OHliomfrocliloroGinnamaldeTiyde forms yellowish 
needles melting at 112 — 1 13® ; the oxi/ine crystallises in a similar 
manner, and melts at 191®; the liydmzone forms yellowish plates, 
which become bi*own in the air, and melts at 140 — 141°, whilst the 
dimethylparadiamidobenzene compound forms reddish-brown prisms 
melting at 128 — 130®. The corresponding ortho- and para-nitro- 
bromocinnamaldehydes have been already described {loe. cit.)* Their 
oximes form yellow needles melting at IGl — 162® and 206 — 207® 
respectively, and the dimethylparadiamidobenzene compounds crys- 
tallise in lustrous, bronze-coloured needles, both melting at 172 — 173®, 

By the oxidation of o-chlorocinnamaldehyde, the corresponding 
a-chlorocinnamic acid, CHPhICChCOOH, melting at 138—139®, 
is formed; it has already been frequently prepared. It gives a 
characteidstic harium salt (GoH 6 C 102 ) 2 Ba -f II 2 O, which crystallises 
from hot water in lustrous plates. Pamuitrochlorocinnamaldehyde 
yields the coiTesponding acid with chromic acid, but is converted into 
paranitrobenzoic acid on further oxidation. OHlionifrocJilorocinnantic 
acid, N'O 2 ' 0 aH 4 -CH!C 01 *COOH, is obtained in a siniilai* manner, and 
crystallises from water in lustrous needles melting at 201 — 202® ; it is 
completely destroyed by further oxidation. The bvominatod deidva- 
tives behave in a similar manner; arfhonitro-^a^hromocinnimuc acid, 
N 02 'OiHi*CH!CBi"OOOH, forms slendej', colourless needles, and 
melts with decomposition at 211 — ^212®. 

Metanitrocinnamaldehyde is also acted on by chlorine foiuning an 
additive product, which readily loses hydrogen chloride yielding 
metanitro<-a^c7ilorocin}?amaldehi/de, NO2*06Hi'0H.'001*COH. Tliis crys- 
tallises from alcohol in pale-yellow plates melting at 112® ; its oxinu' 
forms yellowish needles which molt at 185 — 186®, its hydrazme pale- 
yellow scales melting at 154 — 156°, and the dimcthylparadiamido- 
benzene derivative, obtuse, browu needles melting at 225 — 227®. 
The corresponding yneianitro-o^hromocirmamnldeliyde and its liydmzone 
have been prepared by Kinkolin (Abstr., 1885, 791); tlio oxime 
crystallises in pale-yellow needles melting at 199 — 200°, and tho 
dimethylparadiamidobenzene compound in red dit-h- brown prisms 

2 p 2 
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melting at 145 — 147°. Metanitrochloiocinnamic acid and metcmitro- 
’bromociwnamio acid are obtained by tbe oxidation of the aldehydes, 
crystallise in colourless, matted needles melting at 20e) 207 and 

211 — ^213° respectiTely. CJ. 

Aromatic Alkyl Ketones and their Oxidation by Potassium 
Permanganate. By A. Claus (Jl jpr. [2], 43, 138 — 147 ; 

compai-e Abstr., 1890, 769, 979; this vol., p. 199).— Faraeymyharh'^ 
cxylio acid [Me : COOH : Pr = 1 : 2 : 4] is obtained by slowly oxid- 
ising paracymylglyoxylio add (this vol. p. 199) with acid solution of 
potassium permanganate, and separating the product by^ sublimation 
with steam as soon as possible to prevent furflier oxidation ; it crys- 
tallises in small, colourless needles, melts at 69° (uncorr.), and sub- 
limes. 

MetaxyJyl ethyl heione [Me : OOEt : Me = 1 : 2 : 5] is a colourless, 
aromatic, refractive liquid which boils at 238 — 239° (uncorr.). It 
dissolves in most solvents except water, is slightly volatile with 
steam, and does not solidify at — 10°. The phenylliydrotzide forms 
colourless leaflets which melt at 126° (uncorr.) and dissolve in hot 
water, alcohol, ether, and glacial acetic acid. 

Metaxylylglyoxylic add [Mei : OO'COOH = 1:5:2] (Abstr., 1886, 
463), obtained by oxidising the ketone with permanganate, mystal- 
Itses in long, flat prisms (with ^ mol. HaO) when hydrochloric acid is 
added to a hot dilute aqueous solution of its salts, and can be re- 
crystallised in the same form (with ^ mol. H2O) from a mixture of 
chloroform and light petroleum; ihese crystals melt at 53—54° 
(^uncorr.). But if hydrochloric acid is added to the solution of the 
salt in the cold, the glyoxylic acid separates as an oil which soon 
solidifles to a crystalline mass melting at 85° (uncorr.). The hcmtim 
salt crystallises with 2 mols. H3O ; the calcmm salt with 2 or 4i- 
mols. B^O, according to the conditions ; the sodium salt crystallises 
fi'om aqueous alcohol with 6 mols. HsO, and from water with 
1^ mols. ; the potassium salt crystallises with 1 mol. H2O from water, 
and with varying amounts of HgO from aqueous alcohol. When 
reduced with sodium amalgam, this acid yields mefaxylylglycollic 
add [Me^ : OH(OH)-OOOH = 1:5:2]; it ciystallises from hot 
water in colourless, transparent rhombohedra, aud from a mixture 
of chloroform and light petroleum in leaflets; it molts at 119° 
(uncorr.), and sublimes in small, lustrous rhombohedra. 

Paraxylyl ethyl ketone has been already described (Abstr., 1887, 
253); its oxidation does not produce pax*axylyl-|3-ketonic acid (loc. 
dt.), but paraxylylglyoxylic acid (Abstr., 1885, 1136), the so-called 
^-ketonic acid previously obtained being probably a mixture of the 
glyoxylic acid with xylylcarboxylic acid. Paraxylylglycollic acid 
(paraxylylhydroxyacetic acid, loc-dL) crystallises in lustrous, colour- 
less needles and prisms which melt at 114° (uncorr.), and dissolve in 
hot water, alcohol, ether, chloroform, and glacial acetic acid. 

A. G. B, 

Bromonitrobenzoic Acids. By A. Claus and W. Scubulen 
(J.pr. Ohem. [2], 43, 200—207; compare Abstr., 1888, 694; 1889, 
987, 988). — [Br : !N'02 : NHaAc = 
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3 : 4 : 1 ], obtained by nitrating metabromacetanilide, ciystallises in 
broad, nearly coloniless needles. Met ah ronwrtlionUraGef anilide 

[Br : : NH 3 AC = 3:6: 1], wbicb is obtained at the same time, 

foirms colourless needles and melts at 139° ; it dissolves in chloro- 
form and ether, whereby it is separated from the metapara-corapound. 

Metahromoparanitraniline [Br : KO® : ITFIi = 3:4:1], obtained by 
de-acetylising the acetanilide with sulphuiic acid, mystallises in 
lustrous, yellow, stellate needles; it melts at 172° (uncorr.), and is 
soluble in alcohol, but insoluble in chloroform, benzene, light petro- 
leum, and, nearly so, in water. 

MekahromopnmnHrohenzmiitrile [Br : 1^03 : CN = 3 : 4:1], ob- 
tained by means of the diazo-compound, forms colourless needles, 
and melts at 104° (uncorr.) ; it dissolves easily in benzene and in hot 
water. 

Metabromoparanitrdbensoic aeid [Br : N'02 : COOH = 3 : 4 : 1], ob- 
tained by heating the nitrile with sulphuric acid, crystallises in long, 
colourless needles, melts at 197 ° (uncoiT.), and dissolves sparingly in 
cold water, but freely in other solvents. The soditvni^ potassium (with 
2 mols. HjO), barium (w’ith ^ mol. H3O), lead (with 1 mol. H3O), 
silver, and copper salts are described. 

Fardbromorthonitrobenzonitrile [Br : NO 2 : CN = 4:2:1] crystal- 
lises in yellowish needles, melts at 99 ° (uncoiT.), sublimes without 
decomposition, and dissolves in hot water and other solvents. 

Parahromorthonitrobenzoic aetd [Br : NO2 ; COOH = 4:2:1] 
crystallises in large, lustt'ous, transparent, colourless, columnar 
needles which melt at 163° (uncorr.), and dissolve freely in most 
solvents, except cold water. The sodium, potasskm^ ammonium, 
calcium (with 2 mols. H3O), barium, lead (with 1 mol. H3O), copper 
(with 7 mols. H3O), and silver salts are described. 

Parahromorthamidobenssoic add [Br : ISTHa : COOH = 4:2:1] 
crystallises in long, colourless, strongly refractive needles which molt 
at 222° (uncorr.), and are easily soluble in alcohol, ether, and chloro- 
form. The barium (with 1 mol. HaO), calcium (with J mol. H3O), 
and diver salts are described. A« G. B, 

New Mode of Formation of Benzoic Anhydride. By G. 
Minunni and L. CABBirri (Gazzetta, 20, 655 — C66). — mixture of 
fieshly-distilled benzoic cblorido (50 gittms) and fused and powdered 
sodium nitrite (150 giams) is heated for about 12 hours ou the 
water-bath, the product extracted with dry ether, and freed from 
traces of benzoic acid by rjipidly washing with a very dilute solution 
of sodium carbonate, and then with distilled water. The crude pin- 
duct is very pure. When dried in a vacuum, it molts at 42—43°. 
The yield is 74 per cent. Acetic chloride similarly treated with 
sodium nitrite is largely i*esiniiied: a small amoniit of acetic an- 
hydride may, however, be extracted. The reaction is probably 
2Bz01 + 23SraH02 = BzzO + 2Ha01 + NzOs. B. B. A. A. 

New Method for Obtaining Aromatic Carboxylic Acids. By 
H. Feby and M. Hoeowitz (J.pr. Oliem. [2], 43, 113 — 124). — ^The 
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aronciatic Kydrocarbon is beated witli a fatty acid, ziuo cliloride, and 
pbo&pliorus oxychloride. 

Toluene (1 part), glacial acetic acid (2 parts), and granulated 
zinc chloride (2 parts) are heated in a reflux apparatus at 105 110** ; 

when the zinc chloride has dissolved, phosphorus oxychloride (1 pare) 
is added by degrees thi*oiigh the condenser, the flask being shaken 
meanwhile; the temperatui’e is now raised to 115 — 120** and kept 
at that nntiil the mixture has become greenish-black and ceases 
to evolve large babbles of hydrogen chloride. The product is then 
mixed with much water, whereby a resin is separated fi*om which the 
paratoluic acid is extracted with 5 per cent, aqueous soda ; the yield 
is 30 — 35 per cent, of the toluene. Methyl tolyl ketone (Abstr., 1882, 
970) is obtained at the same time, but only in small quantity, unless 
the heating is discontinued while much hydrogen chloride is coming 
off ; the product is then distilled with steam and the ketone ex- 
tracted from the distillate by ether. Methyl chloride is evolved 
during the reaction, and the authoi's are thus led to the following 
explanation : — 

(1.) CsHsMe + Me-COOH = CaHJMLe-OOMe -h H^O. 

(2.) CaHiMe-COMe + POCb = CaHiMe-OO-POOb 4- MeOl. 

(3.) CaHiMe-CO-POCb + BHaO = CaHiMe-COOH + HjPO, 

+ 2H0L 

By the same method, metaxylene and acetic acid yielded ortho- 
paraxylic acid [COOH : Me^ =1:2:4], which was found to melt at 
122®, thus confirming Kekul4 and Hepp, and controverting others 
who give the melting point as 126® ; on nitration, it yielded a dinitro- 
xylic acid melting at 197®. Orthoparadimethylaoetophenone (b. p. 
224 — ^225® under a pressure of 715 mm, ; compare Claus, Abstr., 1886, 
463) can also be prepared (25 per cent.) by this method ; a tribromo- 
derivative melting at 69" was obtained. 

Paraxylene yielded the xylic acid [COOH : Me^ =1:2:5] melt- 
ing at 132® (Abstr., 1882, 187), and orbhoxylene the acid [1:3: 4] 
melting at 163®. These and other experiments show that the method 
is a general one. A. G. lb 

Cumarone. ByD. Bizzabui {Qazzetta, 20, 607— 611).— Oiiina- 
rone, prepared by the dry distillation of cuinaa^ilic acid with lime 
according to Pittig and Ebert’s method (Abstr., 1883, 474), is a 
colourless liquid boiling at 169®, which powerfully resists the action 
of heat and reagents. It is not altered by heating to redness with 
quicklime and ammonium chloride. It is not affected by aqueous 
or alcoholic ammonia, even after prolonged heating at 140® ; aniline 
alone has no action on it, even after heating for 40 hours at 
230 — ^250®, but the addition of snlphui^ic acid effects a condensa- 
tion of the two compounds — reddish resin being formed. When 
heated with aniline and zinc chloride at 220®, a brown mass is formed 
consisting of various impure products, a reddish-yellow, semitrans- 
parent resin — ^probably Hraemer and Spilker’s paracumavone, and, 
lastly, a compound ciystallising from benzene in pale yellowish plates 
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soluble iu alcohol and ether and giving in alcoholic solution a yellow 
jpia-aie and a white, flocculent hydrochloride. The latter darkens on 
exposure to the air, and has approximately the composition o£ amido- 
plionanthrene hydrochloride. 

When the crystals are dissolved in concentrated sulphuric aeid, 
nitrons fumes passed into the solution, and the product thrown into 
boiling absolute alcohol, aldehyde is evolved, and the residue contains 
a small txnantity of phenanthrene. If the crystals are directly 
oxidised by chromic acid, amidophenanthraquinone is obtained. 

J^. 

Condensatioii Products of Anilidoglutaric AcidL By A. 
BiBISSebt (B&r., 24, 314 — 320). — Some time ago the author described 
two substances, namely, pyranilpyroinlactone and phenylketoxydi- 
methylanilidotetrahydropyridinecarboxylic lactone, which he obtained 
by heating anilidoglutaric acid at 170 — 180° until the evolution of 
gas was at an end (compare Abstr., 1888, 694 ; 1889, 1174). Anschutz 
(Abstr., 1890, 774) came to the conclusion that pyranilpyroinlactone 
is identical with citraconanil, because when anilidoglutaric acid is 
distilled under reduced pressure, it yields citraconanil only. The 
author has repeated his experiments, and finds that the two sub- 
stances described by him are in fact obtained when anilidoglutai'ic 
acid is heated at 170 — 180°, but that they are not definite chemical 
compounds. Pyi*anilpyroin lactone is a mixture of citraconanil and 
the second condensation product of anilidoglutaric acid. Pyranil- 
pyroinlactonic acid {loc, dCt,) is a mixture of mesaconanilic acid with 
the acid (m. p. 150°) previously described (loc. dt,), 

Phenylketoxydimethylanilidotetrahydropyridinecarboxylio lactone 
is simply anilidoglutaranil, so that the names and constitutional 
formulm assigned to all the derivatives of this compound, which have 
been previously described, must be altered. P. S. K. 

MetadinitrodiplieByldisulpMiie. By A. Ekbom 24, 335 — 

338) . — MetadinitrodijphenyMisul^hine, NOa‘O6H4’SO-SO*06H4*l!TO2, is 
obtained by heating metanitrobenzenesulphonic chloride, dissolved in 
acetic acid, with the calculated quantity of hydriodic acid (sp. gr. 
= 1*6) for 2^ hours on the water- bath. The product is treated with 
water, the precipitate washed with alcohol, and then ciystallised 
from alcohol. The yield is about 50 per cent, of that required by 
theoxy. It crystallises in rhombohodral prisms or beautiful needles, 
melts at 124°, is easily soluble in acetic acid and hot alcohol, sparingly 
in cold alcohol and light petroleum, and insoluble in water. When 
heated in acetic acid solution on the water-bath with hydriodic acid 
(sp. gr. = 1*5), or with sulphurous acid, it is reduced to metadinitro- 
^phenyl bisulphide. The latter crystallises from alcohol in needles 
or rhombic tablets, and melts at 84°. E. 0. R. 

Substituted Sulphoues. By W. Autbneibth (J5er., 24, 166— 
172; compare E. StufEer, this vol., p. 180). — Thioet1i^lacet<yne ethyU 
mercaptule, SEt*OH 2 *CMe(SEt) 4 , is obtained by the action of hydrogen 
chlondo on a mixtuie of thioethylacetone (1 mol.) with ethyl mer- 
captan (2 mols.) ; it is a yellow, oily liquid which decomposes on 
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distillation. On treatment with potassium permanganate, the corre- 
sponding trisnlphone, fc502EVCH2*CMe(S03Et)2, is formed, from which 
the author was unable to prepare a meihyl derivative. 

ThiophmylacetonediHliylmercaptole, SPh*CH2*CMe(SEt)3, from thio- 
phenylacetone and ethyl mercaptan, is a yellow, viscid liquid which 
cannot be distilled. The trisulphone, S02Ph‘CH/0Me(S02Et)2, solidi- 
fies with difficulty, crystallises from alcohol in lustrous plates, 
melts at 127— 128 , and is insoluble in water. On heating it witii 
normal potash solution for three hours in a reflux apparatus, the 
three sulphone groups are eliminated. 

ThioetJiylcLcetonedipJienylmercaptole, SEt’CH20Me(SPh)2, from thio- 
ethylacetone and phenyl mercaptan, resembles the preceding com- 
pounds ; no trisnlphone could, however, be obtained fiorn it. 

TMophenylacetonediplienylmercaptolei SPh*0H2*CMe(SPh)2, pre- 
pared from thiophenylacetone and phenyl mercaptan, crystallises from 
alcohol in cubic crystals, melts at 54—65®, and dissolves readily in 
ether, hnt is insoluble in water. ISTo corresponding trisnlphone could 
be obtained. 

(Jhloracetonediethjlmercaptdle, CH2Cl*0Me(SBt)2, is formed by the 
action of chloracetone on ethyl mercaptan. It is a colomdcss oil 
which is volatile with steam, and on oxidation yields diofhyhvIpJwm*- 
cUorodimethylmetJiane, CH3ChCMe(S02Bt)2 ; this crystallises from 
water in small, white, Instrons plates, melts at 78 — 79®, and is readily 
soluble in alcohol, ether, or chloroform ; by treatment with potash, it 
is completely hydrolysed; the chlorine atom appeal’s to be very 
firmly linked in the molecule, since all attempts to replace it have 
hitherto been unsuccessful. J. B. T. 

Fhenylsnlplioneacetoneinercaptole. By R. Oiio and A. 
BdssiNG (Ber,, 24, 284 — ^237). — ^It has already been shown by R. 
and W. Otto (Abstr., 1888, 282) that phenylsulphonoacetone is con- 
verted by treatment with thiophenol in presence of a dohydiuting 
agent into phenylsulphoneacetonediphenylmercaptole, 

SOsPh-OH^-OOMe -f 2PhSH = HgO + S02PlrCH.-CMo(SPh)2. 

By the oxidation of the latter with potassium permanganate, an 
insoluble product is obtained, which appeal’s to consist oC thhpfuuyh 
diphmyl8ulpJi(yn€prcpane, S02Pl»’0H2'CMe(SPh) -SOjPh. It is a gi’an- 
nlar, c^stalline compound melting at 148—149®, and sparingly 
soluble in alcohol. On fuither oxidation, it is converted into bonzemi- 
snlphonic acid, which is therefore also found in largo quantity in the 
original oxidation product. 

Aqueous potash quickly converts the mercaptolc into mothyl- 
phenylsnlphone, thiophenol, and acetic acid, but it is not attacked by 
reduebag agents in acid solution. H. G. 0. 

Benzenesulphonates of Aromatic Radicles. By M. Ghouursi u 
(Ber.^ 24, 416—418). — ^Benzenesulphonic chloride acts on dilute 
alkaline solutions of phenols in the same manner as on other hydi’oxy- 
ooinpounds (this voL, pp. 49, 202), forming salts of benzenesnlphonio 
aodd, Bhemyl henzenesulphonate^ CgHs'SOaPh, obtained from phenol, 



ORGANIO CHEMISTRY. 


569' 


forms colourless ciy&tals, and melts at 85 — 36® (see also followitii^ 
abstract). It is a veiy stable compotind, and is not attacked hj an 
acetic acid solution of hydrogen chloride at 160°, and only with diffi- 
culty by hot aJcohoho potash. 

^Nn^Jhthyl henzenesiilphouate, CiH/SOrCioHi^, prepared from 
^-naphthol, also forms colourless crystals, and melts at 105 — 107®. 
Oymyl hmzenemlplionate^ OeHs'SOa'CbHiMoPi^, is a pnlvernlcnt pre- 
cipitate, but may be obtained from hot alcohol in needles melting at 
55 — 56®. Besorciwjl phenQjlsnl^'honate^ CcH4(0'S0jPh)2, crystallises 
from hot alcohol in needles, and melts at 67 — 70®; the quiml 
derivative, C6H4(0*S02Ph)2, forms pale, yellomsb crystals, and 
melts at 120—121°; the jpyrogalhl and jphloroghidnol derivatives, 
CaH3(0*S02Ph)3, both separate from alcohol m colonrless crystals 
melting at 140 — ^142° and 115 — ^117° respectively. All these com- 
pounds are soluble in hot alcohol, benzene, chloroform, and carbon 
bisulphide, but only dissolve spaaingly in ether. H. &. C. 

BenzenestLlphonates of Aromatic Radicles. By R Otio {Be} , 
24,643 — 644). — ^In connection with George&cu*s paper on this subject 
(preceding abstract), the author points out that five years ago lie 
obtained phenyl benzenesulphonafe and some of its hoinologues, and 
published an account of their chemical and crystallographical pio- 
perties (Abstr., 1886, 883). H. Or, C. 

Aromatic Sulplioziamic Acids. By W. TRAum] (Per., 24, 
360 — 364; compare Abstr., 1890, 1137). — On adding 1 moloculaa* 
proportion of aniline to a solution of chlorosulphonic acid in chloro- 
form, aniline chlorosulphonate is probably formed; the further 
addition of aniline causes the production ot aniline phenylsulphon- 
amate. This substance is also obtained, together with aniline sulphate, 
by the action of fuming sulphuric acid on aniline at low temperatures ; 
it thus appears probable that the formation of sulphanilic acid is 
preceded by that of phenylsnlphonamic acid. 

Barvtim dihrmvophenylmljpJwuamatf , (0({H,BiyNH'SOj)2Ba, is pre- 
pared by the action of bromine-water on barium pbcnylsuljihonamato, 
and crystallises from dilute ammonia; on ti’eatment with acids, it 
yields dibromaniline and snlphnric a<*icl. 

SulphmnUde, SOiCNrHPh)^, was the only coni] kuiiuI that could bo 
obtained by the action of pliosplionis pditacldoride or phosphorus 
oxychloride on phenylsulpbonamic acid; it is very sparingly soluble 
in water, but dissolves in alkalis, and is not affeetf^d l)y acids. 

Am/tnonkim metliyl^limylbidjjhonmnffie, !NMePh*SOjhiH4,is prepared 
from chlorosulphonic acid and methylaniline in tlie manner ah'eady 
described (loc, cit) ; the poiassium salt forms a crystalline powder. 

Ammn7iinm di^henylmlpliontmate is very unstable. 

Ammonktni p-^iaphthyLufpJionamafe is deposited from water in 
colourless crystals which slowly becorao red on exposni‘o to air. 

Bimiylbtilphonamic acid^ N(C6Hu)/S03H, is prepared from chloro- 
sulphonic acid and diamylamiuc; it ciystallises from alcohol, and 
melts at 98®. The compound is not afPocted by boiling with water or 



570 


abstracts of chemical papers. 


dilute acids, but is decomposed by conceuti’ated acids. The stability 
of the sulphonamic acids is therefore decreased by the presence of 
aromatic groups : compounds containing two aromatic radicles de- 
compose even in alkaline solution, whilst those with only one yield 
crystalline salts. 

Orthodinitrodiphenyl and Orthodiamidodiphenyl. By E. 
Tavber (jBer., 24, 197 — ^201). — 2 1 &-Oyflio(3inifrodiphenyl, 0i8H8(KO2)2 
[(^03)2 = 2 : 2'], is prepai*ed by the action of ethyl nitrite on mota- 
dinitrobenzidine hydrochloride ; it crystallises from alcohol in straw- 
coloured needles, melts at 124°, and is readily soluble in benzene and 
glacial acetic acid, but only very sparingly in light petroleum. On 
reduction with tin and hydrochloric acid, ortlwdimnidodiphenyl^ 
Ci 2H8(NH3)3, is formed, crystallising from dilute alcohol in small, 
colourless needles, and melting at 81° ; in small quantities, it may be 
distilled without composition. The JiydroGhloride and mlpliate are 
ciy’-stalline, and readily soluble in water or dilute alcohol. 

The amide yields a ieiruafo-derivative, which has only veiy feeble 
tinctoiial properties ; on boiling the chloride with water, a substance 
is obtained which is probably impure diphenylene oxide. 

The diacetyl derivative of diamidodi^henyl crystallises fx*om 
absolute alcohol in small, colourless prisms melting at 161°. 

Oarbazole is obtained by heating orthodiamidodiphenyl with six 
parts of dilute (25 per cent.) sulphuric acid in a scaled tube for 15 
hours at 200° ; an equivalent quantity of 15 per. cent, hydiochloxic 
acid may also be employed. J. B. T. 


Oarbazole. By G. Mazzaua. (Ber,, 24, 278 — 281). — Benzoyl^ 
carhasoUy OuHgN'COPh, is formed when carbazolo is heated with 
excess of benzoic chloride at 160 — 170° for two hours. It crystallises 
from boiling alcohol in greenish needles, melts at 98*5°, is volatile 
with steam, and is moderately easily soluble in ether, but only 
sparingly in benzene and light petroleum; it dissolves in glacial 
acetic acid yielding a green solution, and is decomposed by alco- 
holic potash into carbazole and benzoic acid. It is not jictod on by 
phenylbydi^azine in boiling alcoholic solution, but hydroxylamiue, 
under the same conditions, decomposes it, and caibazole is produced. 
The m'iro-compound, I7O2-0i3H7N-COPh, can be prepared by gradually 
adding nitric acid of sp. gr. 1*48 (18 grams), to a lukewarm 
glacial acetic acid solution of benzoylcaibazole (9 gmrns), and 
then heating the mixture on the water-bath for a few minutes. It 
-crystallises from boiHng glacial acetic acid in yellow plates, melts at 
181°, and is soluble in warm ether and benzene, but only sparingly in 
alcohol and light petroleum ; it is uot acted on by boiling potash, but 
boiling 6 per cent, alcoholic potash slowly converts it into nitro- 
carhasoley C13HSN3O2. This compound crysrallises from boiling 
alcohol in plates, melts at 210° to a red liquid, and is only sparingly 
soluble in warm glacial acetic acid, chloroform, and benzene, and 
almost insoluble in ether and light petroleum. F. S. K. 
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Carbazole Syntheses. By A. Blank 24 , 306). — Oarbazole 

is formed in considei’able qnantiiy when the vapour of ortbamido- 

diphenyl is passed over heated lime. Arrddocarhazole, 


can be obtained from diphenylino in like manner ; it crystallises fi*om 
water in small, slender needles melting at 238®. F. S. K. 


Condensation of Unsaturated Hydrocarbons with Phenols. 
Tetrahydronaphthylphenol. By W. Kobnxgr (JBer,, 24, 179 — 181 ; 
compare this vol,, p. 208). TetrahydroimphtliylpTienol^ CioHii*OcH 4 'OH, 
is prepared by the action of equal parts of concentrated sulph- 
nidc acid and glacial acetic acid on a mixture of phenol and 
dihydronapthalene ; after purification, the compound crystallises from 
a mixture of ether and light petroleum, or from dilute alcohol, in 
aggregates of needles ; it melts at 129 — 130® with previous softening, 
and boils at 320® without decomposition. It is readily volatile with 
steam at 160®, but more slowly at 100° ; no chai^acteristic coloration is 
obtained with feirio chloride; the yield is 70 per cent, of the 
dihydronaphthalene employed. 

The phenol may also be obtained by the action of sulphuric acid 
alone, but the product appears to be loss pure. The sodium salt is 
formed as a flocculent, crystalline precipitate on cooling a solution of 
the phenol in soda. The henzoyl derivative crystallises from absolute 
alcohol, and melts at 107 — 108®. J. B. T. 

FicryLo- and iS-naphtbylbydrazines, and c^-Dinitropbenyl-a-, 
and j3-napbthylbydrazines and their Derivatives. By 0. 
WiLLGBRODa and P. Schulz (/. jpr. Ghem, [2], 43, 177 — 189). — The 
picrylnaphthylhydi‘a/iines are prepared by the action of alcoholic 
solutions of pieryl chloride on the naphthylhydrazine (obtained after 
E, Fischer, Absti*,, 1886, 5S4), or its hydrochloride (equal mols.) ; 
they exist in a stable and an unstable form. 

VioyyUti^mphthylhijdrazine , — ^The red or stahle moditication of this 
compound is obtained if the reaction is assisted by boat, and crys- 
tallises, as the mixtui-e cools, in short, dark-brown piisms ; it can 
be purified by washing with water. It decomposes at 176°, dissolves in 
most organic solvents, and is indifferent in its behaviour to acids and 
alkalis. The yellow or unstable modification is amorphous, and is 
foimed if the reaction takes place in the cold; it must bo quickly 
filtered, and dried on a i>03*ouh plate, as it rapidly changes into the 
red modification if loft in the mother liquor, and even more quickly 
when heated with solvents ; when heated by itself, the change occurs 
at 1^°. 

Fic^yl-p-mjMJtylhydrasiTie , — ^Both modifications ai*e obtained in the 
same way as those of the a-compound. The red, or stable, modification 
crystallises in red prisms which decompose at 175°; it is spaidngly 
soluble in alcohol and other, but easily in chloroform, glacial acetic 
acid, benzene, and acetone. Tho yellow, or umtoibh, modification is 
amoiphous, and so unstable that it is impossible to prepare it quite 
free from tbe red modification, into which it passes, when heated 
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alone at 100°, or -witli solvents. It is suggested that these stable and 
imstable forms are stereochemical isomerides. 

Picrjlazonapbthalenes are obtained by adding the corresponding 
hydrazines to a warm solution of excess of chromic acid in acetic 
acid; the niixtni*e is then poni*ed into water, and the precipitate 
washed with water, Fici-yl-ot^aaonaphthalene crystallises from glacial 
acetic acid in red-yellow needles which melt and decompose at 220'* ; 
it dissolves sparingly in benzene and alcohol. FlcnjUp-asonaplUhalnK' 
crystallises in dull-red needles, melts at 205° with decomposition, and 
dissolves easily in glacial acetic acid, but sparingly in alcohol and 
benzene. 

BinHr(mitro$ojp}i&nyhcL^az(yn^ is obtained by heating picryl- 

«-naphthylhydrazine with glacial acetic acid in a reflux appai^ttus 
until the*" colour of the crystals, which separate on cooling, is quite 
yellow ; it forms yellow needles, melts at 232®, and dissolves easily in 
benzene, but more sparingly in glacial acetic acid and alcohol. 

IKnitronitrosopJienyl-fi-azonaplithaleTie^ similarly prepared, crystal- 
lises in yellow leaflets, melts at 245° with decomposition, and dissolv(*4 
easily in glacial acetic acid, bnt more sparingly in alcohol, ether, and 
benzene ; it dissolves in strong sulphuric acid with a brilliant dark- 
blue coloui", which becomes greenish-yellow on dilution with 
water. 

is prepared by heating picry I- 
a-naphthylhydrazine with alcohol in a sealed tube, tor 2 — 3 hours at 
120°, dissolving the product in benzene, and decolorising with 
aninial charcoal ; it crystallises m slender, yellowish -brown needles, 
melts at 21 0^ and is moderately soluble in benzene and glacial acetic 
add, but less so in alcohol. 

is obtained by heating picryl- 
^-naphthylhydrazine with alcohol in a reflux apparatus for 14 hours ; 
it melts at 231° with partial decomposition, and dissolves in hot 
glacial acetic acid and benzene, hut hardly at all iu alcohol. 

OrtJwparadinitropJiPnyl-a^nnpJithylhydrazme is obtained by dis- 
solving phenyl-a-naphthylh} drazine (4 grams), in alcohol, adding 
a-dinitrochlorobenzene (2*56 grams), and heating in a reflux apparatu'^ 
for I — I hour; the ciystallme mass which sepaiatcs on cooling is 
purified by heating with dilute hydrochloric acid. It crystallises from 
benzene in long, narrow, red prisms, molts at 181®, and dissolves 
sparingly in alcohol. 

Orthapanidinitrophenyl • fi-vaphthylhydrashiej similarly prepared, 
ciwsidlises in short, reddish-yellow prisms, molts at 188® with decom- 
position, and dissolves spainngly iu alcohol and benzene, but more 
freely in glacial acetic acid, in which it is unstable. 

OrtJiopara^iitiitropJieiiyUci-azcmapMTm^ obtained by heating the 
corresponding naphthylhydrazine with excess of chromic acid in acetic 
acid and pouring the mixture into water, crystallises iu sleudei*, 
reddish-brown needles, melts at 190°, and dissolves sparingly in 
alcohol, and more freely in glacial acetic acid and benzene. 

similarly prepared, ciys- 
talli^s in reddish-yellow needles, melts at 178°, and dissolves in 
glacial acetic acid. 
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OrtJwjpa7*anitromh*os(yp7ienyl-a^azmiaphf7talene is prepared by beating 
ortboparadinitroplienyl-a-napbtbylhydrazine with glacial acetic acid 
ill a roflnx apparatus for two Lours ; it crystallises in green needles, 
melts at and dissolves in glacial acetic acid and benzene, but 
only sparingly in alcohol. 

Ort7wparanitroniirosop7ieny7^p-Qaonap7ii7half^7'ic, sindlaidy obtained, 
crystallises in yellow needles, melts at 225°, and dissolves in glacial 
acetic acid, but only sparingly in alcohol and benzene, 

OiiJwparadinitwsop7ienyl-a~a^maplht7iale^ie is obtained by heating 
orthoparadinitrophenyl-a-naphthylhydrazine with alcohol in a sealed 
tube for six houi^ at 120 °, cooling, and heating the crystals with 
glacial acetic acid and animal charcoal ; it is yellow, amorphous, and 
mdts at 162°. 

OH7uparadimtrosop7ip^iyl-p-ac:onap7d7baleiie is prepared in a similar 
manner; after long heating with glacial acetic acid, it forms microscopic, 
yellow needles ; it melts at 178°, and dissolves in glacial acetic acid 
and benzene, but only sparingly in alcohol. 

The molecular weights of the foregoing compounds have been 
checked by Raoult’s method. A. G. B. 

Action of Hydriodic Acid on 1 — S'-Nitronaphthalenesnlpli- 
onamide. By A. Ekbom (Ber., 24, 829 — 335). — The action of 
hydriodic acid on 1 — S'-nitronaphthalenesulphonamide is similar to 
its action on the 1 — ^'-compound (Abstr., 1890, 994). 

Amfd(ymp7ht7iah7i£stilp7i^nam%de [NH* : SO 2 KH 3 =: 1 : 3'] is prepared 
by heating nitinnapthalenesulphonamide with excess of hydriodic acid 
(sp. gr. = 1*5) and red phosphorus for seven hours ; the product is dis- 
solved in alcohol, treated with sulphurous acid, and ammonia added until 
an alkaline reaction is obtained, when the amide is precipitated as a 
yellow, crystalline compound. It crystallises fx'om alcohol in slender, 
silky needles, melts at 218 — 219° with carbonisation, and is easily 
soluble in hot alcohol, sparingly in cold, and insoluble in water. The 
liydrochlonde^ obtained by dissolving the amide in hydrochloric acid, 
crystallises in scales. The 7iydnod/ide crystallises from concentrated 
alcoholic hydriodic acid in beautiful, pale-yellow needles. The 
snlphate oiystallises in prisms. Acetcb7mdo7mp7it7h(ilethes7ilp7w7m7mde is 
obtained by treating the above compound with excess of acetic 
anhydride ; it crystallises from alcohol in small uggrogiites consisting 
of radiating, light-red needles, and melts at 238— 239". An attempt 
to prepare the diacetyl compound by heating amidonaphthalono- 
sulphonamide in a sealed tube with ox:eess ot acetic anhydidde for 
2-^ hours at 156° failed. The author draws attention to the fact that 
Cleve obtained a monacotyl derivative from the 1 : 3 and 1 : 2'- 
amidonaphthalenesulphonamides and a diacetyl derivative from the 
1 : 4-compound, and that he has obbained a diacetyl derivative from 
the 1 : 4'-componnd. Hence if the group SO 2 NHJ be in a /3-position, 
a monacetyl compound is obtained; if it be in an a-position, a 
diacetyl-componnd is foimed. 

1 : 3'-Diamidodinaphthyl bisulphide, NH/Oi«IIc'S-S*CioHfl*ISriIs, is 
prepared by treating 1 ; 3' niironaphtbalenesnlphoiiainide with excess 
of hydriodic acid (sp. gr. = 1*96), and when the I’caction is ended, 
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■boiling the mixture gently for three Lours, The product is dissolved 
in alcohol, tj*eated with sulphurous acid and ammonia, and the pre- 
cipitate washed with water and crystallised from alcohol several 
times. It crystallises in pale-yellow needles, melts at 166®, and is 
easily soluble in alcohol, ether, benzene, and acetic acid, sparingly 
in light petroleum, and insoluble in water. T'he same bisulphide 
was obtained by reducing the dinitrodinaphtliyl bisulphide from 
the ^-acid (Abstr., 1888, 698) with hydriodic acid and phos- 
phorus. The hydrochloride^ ISTHa-CioHc^S'S'CioHe’N'HjjiiHOl, is ob- 
tained as a white precipitate on adding hydroohloiic acid to an 
alcoholic solution of the diamide ; on boiling with water, it is decom- 
posed into hydrochloric acid and diamidodi naphthyl bisulphide. The 
hydriodide is obtained in yellow needles on (‘on(*ontratiiig an alcoholic 
solution of the diamide, saturated with hydriodic acjid. Diaoetth 
diamidodinaphthyl hiaulphide, obtained by treating diamidodinaph- 
thyl bisulphide with excess of acetic anhydride, cryshillises fi*om 
acetic acid in colourless, microscopic needles, and melts at 276° with 
carbonisation. 

When 1 : S'-nitronaphthalenesulphonamido and 1 : 8'-diamido- 
dinaphthyl bisulphide are treated with excess of hydriodic acid 
(sp. gr. = 1'96), and the mixture boiled biiskly for 8 — 4 hours, 
a product is obtained, somewhat easily soluble in alcohol, which, 
after treatment with ammonia, forms a viscid, evil-smolling sub- 
stance ; the author assumes it to be j8-amidothionaphthoK 

hJ. 0. It. 

Action of Ethyl Ponnate on Camphor- By L. OiiMsui^r (Ohm. 
Gentr.^ 1890, ii, 878 — 880; from Siizber. math,-nafHtw,^ Ahf. hatjr. 
AJead, W£ss., 1890, 445—479). — FormyJccmiphor, the preparation of 
which has been already described (Abstr., 1888, 692 and 1889, 619), 
melts at 76 — 78°, boils at 240 — 248° under 760 mm. prossure, and at 
138° nnder 28 mm. pressure. It behaves as a fairly sii»ong acid and 
liberates acetic acid from its salts ; ferric chloride prodiuscs a dark 
violet-red coloration in its alcoholic solution ; (ho jWm mil is nearly 
black, crystalliue, insoluble in water, soluble in alcohol, ether, benzene, 
and chloroform forming a dark red solution; tho 
(OnHi 603 )iCu + 2 CiiHi« 02 , melts at 126® and crystallises from 
light petinleum in silky, lustrous iieodlos. 

AceiylformylcampTuiT, molts at (>() 62° and boils 

at 175 — 17?®; it gives no coloration with ferric chloride. 

mhij7formijleami)hor, is a oolourlosM oil, whioh 

■boils at 266 — 268° under 7601mm, pressure, sp. gr. 1'006 at 15° * 
it is insoluble, in water and dilute alkalis. With ferric chloride, it 
produces no coloration (unless decomposed), and is decomposed "by 
hydrogen bromide into alcohol and forraylcamphor. 

C*OJB[*0*C H ^ 

Bennylformyleamjohor, \ molts at 45—40% and 

boils at 222—224“ under a pressure of 1(5 mm. AniUdofonnyl. 
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camphor, , molts at 156 — 159°, and is prepai'ed 

by tbe action of aniline either on a methyl alcohol solution of 
formylcamphor or on ethylformylcamphor. Methykmilidofoi'myl- 

camphor. Callup i , melts at la-l and separates from its 

solution in chloroform and light petroleum in beautiful crystals of the 
rhombic system, a ; 5 : c = 0*792 : 1 : 0*7535. The monhydmzono 
of ca/aiphorquinone melts at 169 — ^170°. 

Ei*om a consideration of the properties and reactions of formyl- 
camphor, the author considei’s that it has the formula 


Menthone appears to react with ethyl formate in a similar manner to 
camphor. J. W, L. 


Influence of Solvents on tbe Hotatory Powesrs of Campbols 
and Isocampbols : Chloral Bomeolates. By A. Hvller (jOompU 
rmd,, 112, 143 — 146). — The rotatory power of lasvogyrate a-camphol 
is independent of the nature of the solvent, except in the case of 
methyl alcohol, when it is below its normal value ; the effect of 
various solvents in the ciise of l8Bvogyi*ate isocamphol vai'ies with 
their nature, but is the same for menibeis of a homologous series. 

Chloiul boiTieolates are obtained by dii'ect union of bomeol and 
anhydrous chloral at the ordinary temperature. The ^-compounds 
crystallise, but the products from isocamphol and +a— /3-borneol are 
viscous and do not crystallise even at 15°. All the componnds have 
the formula OC^OH (OH) *00101117, and are decomposed by boiling 
water into camphols and chloral hydrate. Their rotatory powers in 
a benzene solution containing bait a gram-molecule per litre were as 


follows : — 

Hcltiug 

pomi. 

Dextrogyi*ato chloral a-bomeolate 

(cryst;)..: ri5^66° 

L©vogyi*ate chloiul a-bomeolate 

(cryst.) — 56 

Bacemic chloral borneolato (— a-f &) 

ciyst 56—50 

Lmvogyrate chlox’al isoboi'iicolate or 

^-borneolato • — 

Chloral — /3+a-horneolato from in- 
active — 4- a-camphol — 


irolocuLu* 
rotatory po'wer. 

i-30-l3° 


-30*13 


0*0 


-56*40® 


- 22*12 


The diffei*enceB between tbe vai*xous derivatives are of the same 
order as in the case of the bomylphenyl-ui*othanes. It is clear that 
the orientation of the elements of the gi*oap H*0*OH exerts an im- 
portant influence on the rotatoiy power and other physical properties 
of these additive compounds. G. H. B. 
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DigitoniiL and Digitogenin. H. Kiliaxi (Ber., 24, 

339 — 347). — The author has shown in a former communication 
(Abstr., 1890, 99G), that i^ure commercial digitalin, when heated 
with dilute hydrochloric acid, gives, besides dextrose and galactose, 
a large quantity of digitogenin, C15H34OJ. 

Digitonin is best obtained from commercial digitalin by extraction 
with *85 per cent, alcohol. Digitalin (1 part) is dissolved in 85 per 
cent, alcohol (4 parts) at 50 — ^60° and the solution allowed to crystal- 
lise slowly. The crude product thus obtained is dissolved in 12 times 
its weight of boiling alcohol (85 per cent.), heated for two minutes 
with animal charcoal, and filtered : by rubbing the sides of the beaker 
as the solution cools, the product is obtained in nodular aggregates 
of slender needles. The crystals are, however, more compact and the 
product purer if the solution is allowed to cool very slowly without 
rubbing the sides of the beaker. Digitonin crystallises easily from 
85 per cent, alcohol, whilst from stronger alcohol it is only obtained 
in the amorphous state, begins to soften at 225°, is completely molted 
at 235°, and is Isevo-rotatory ; for a 2*8 per cent, solution in 75 per 
cent, acetic acid, [a]j) = —60°. The amorphous digitonin oF 
Schmiedeberg dissolved in cold water in all proportions ; the crystal- 
line substance is sparingly soluble in water ; on heating, it dissolves 
more easily, but does not crystallise on cooling, and the solution 
always shows an opalescence. With concentrated sulphuric acid, it 
gives a red solution ; the addition of a di‘op of bromine-water greatly 
intensifies the i*eaetion. Concentrated hydrochloric acid gives a 
colourless solution which, after a time or on heating, turns yellow and 
then red. Heated with ^nte hydrochloric acid under the same con- 
ditions as were befoi*e given for digitalin, it yields nearly the calcu- 
lated quantities of digitogenin, dextrose, and galactose. The digi- 
togenin obtained in this way was identical in every respect with that 
formerly obtained from digitalin. 

Derivatives of Digitogemn . — ^When digitogenin is heated in a sealed 
tube with concentrated hydriodic acid and red phosphorus, a large 
quantity of a resin containing iodine is formed; but neither metliyl 
nor ethyl iodide. 

Acetyldigitogeiiin^ CwHajOsAo, is obtained by heating digitogenin 
.(1 pare) with anhydrous sodium acetate (1 part) aud acetic auhydriilo 
(6 parts) in a reflux apparatus for one hour, and pouring the bright 
led solution in a fine sti*eam into a laigo quantity of water. It 
crystallises from a small quantity of absolute alcohol in beautiful 
needles, melts at 178°, and is extremely soluble in warm alcohol, 
ether, and acetic acid. Instead of sodium acetate, sulphuric acid ostU 
be employed as a condensing agent : when zinc chloride is employed, 
amorphous compounds whiem were not examined are obtained. Tho 
author points out that the formation of a monaootyl derivative fi»om 
digitog^n, does not agree with the production of two sxxgars from 
digitonin, which latter fact points to the existence of two hydroxyl 
groups in digitogenin. 

Digitogenin on oxidation yields, according to the conditions, thi»oe 
adds, which the author names respectively, digitogenio, oxydigi- 
iogenic, and digitic acids. I 
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Digitogenic Actd^ CUH 22 O 4 , is prepared by slowly adding chromic 
acid (0*7 part dissolved in parts of water and 7 parts of acetic acid) 
to a solntioi) of digitogeuin (1 part) in acetic acid (30 parts) As 
soon as all the chromic acid is reduced, an eqnal volume of water is 
added, and the mixture repeatedly extracted with ether. The ethereal 
solution is allowed to remain for 24 hours, poured off from the 
deposit which is formed, the ether distilled off, and the acid residue 
evaporated on the water-bath until a crystalline crust forms on 
the liquid; the product crystallises after 12 hours. The yield 
amounts to 60 per cent, of the digitogenin employed. It crystallises 
from absolute alcohol in colourless needles or thin prisms, begins to 
melt at 146®, and is completely melted at 160®, becomes strongly 
electric when rubbed, tastes extremely bitter, and is easily soluble in 
chloroform and hot glacial acetic acid, less easily in 50 per cent, 
acetic acid, more sparingly in cold alcohol and ether, and insoluble 
in water ; when heated with water, it melts. When moistened 
with dilate alcohol, it has a distinctly acid reaction. It dissolves 
easily in alkali hydroxides and carbonates. The magnesium salt 
(Ci 4 H 2 i 04 )aMg, prepared by adding an excess of dilute magnesium 
nitrate (1 ; 10 ) to a very dilute neutral solution of the acid, separates 
as a crust consisting of aggregates of minute needles on allowing 
the mixture to remain for 24 hours. The caldwra salt is similar to 
the magnesium salt. The bye-products of the oxidation with chi omic 
acid probably contain foimaldehyde or formic acid, as no evolution 
of carbonic anhydride was observed. The mother liquors contained 
a small quantity of an aldehydic or ketonic compound and a large 
quantity of an acid of high molecnlar weight which yields no crystal- 
line derivatives. 

Ozydigifogenic acid, 2 C 14 H 20 O 4 + HgO, is prepared by dissolving 
digitogenic acid (1 part) in potash (1 : 10 ) (10 parts), diluting the 
solution to 100 parts, and adding a solution of potassium perman- 
ganate (1 : 50). When the oxidation is finished, the solution is 
decolorised with a few drops of alcohol, filtered, one-third the weight 
of 93 per cent, alcohol added, and the acid precipitated with 60 per 
cent, acetic acid. In this way it is obtained crystallised in noilulur 
aggregates of needles, which begin to melt at 260®; it is very 
sparingly soluble in alcohol and acetic acid, and becomes strongly 
electric when mbbed. The yield amounts to 70 per cent, of the 
digitogenic acid employed. The 7nag7iesium, salt, (CxiB[i 904 ) 2 Mg, is 
very sparingly soluble and crystallises in aggregates of small needles. 

JDigitio acid^ OioHibO*, is formed, together with oxydigitogenic acid, 
by the oxidation with permanganate of digitogenic acid dissolved in 
8 parts of potash. When the oxidation is ended, the solution is do- 
colorised with a few drops of alcohol, filtered, i the weight of 93 per 
cent, alcohol added, and the acids precipitated with hydrochloric 
acid; the precipitate, which consists of oxydigitogenic acid m'xed 
with some digitic acid, is filtered off rapidly; the filtrate after a 
time deposits most of the digitic acid in aggregates of beautiful 
needles. If, however, a separat^lon of the two acids is not obtained in 
this way, they are dissolved in potash, the solution dilated until ib 
contains 1 per cent, of acid^ and fractionally precipitated with h} dro- 

TOL. LX. 2 q 
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chloric acid, ■when oxydigitogeidc acid is precipitated first. A 
separation by fractional crystallisation from alcohol and acetic acid is 
not possible, although the solubility of the two acids is very different. 
Digitic acid melts at 19*2®, dissolves easily in alcohol, chloroform, and 
acetic acid, and crystallises readily from boiling 50 per cent, alcohol, 
but not from strong alcohol. The barium salt, (OioHi504)2Ba + 6H2(), 
prepared by adding barium chloride to a solution of the potassium 
salt, crystallises in nodular aggregates, and is somewhat sparingly 
soluble in water. The 'potassium salt also crystallises well and is 
extremely soluble in water. 

If the acid is dissolved in decinormal potash in the proportion, 
C10H1BO4 : IKOH, and phenolphthalein and a few drops of alkali are 
added, the red colour remains both when the solution is allowed to 
stand and when heated : hence the acid is not a lactone. 

The author reserves the theoretical consideration of the results for 
a future communication. E. 0. R. 

Hydrocotoin, a Constituent of Coto-Bark. By Gr. Ciamicrn 
and P. SiLBER (Her., 24, 299 — 301). — The molecular weight of 
hydrocotoin (compare Jobst and Hesse, Abstr., 1880, 325) was 
determined by Raoult’s method, with results which agreed well with 
those required by a compound of the molecular formula O15H14O4. 
Quantitative experiments, carried out as described by Zeisel, showed 
that hydrocotoin contains two methoxy-groups, 0nHgO2(OMe)2 

MeihyThydrocotoin^ 0i3H70(0Me)s, is formed when hydrocotoin is 
heated at 100° with methyl iodide and a solution of potash in methyl 
alcohol; it separates from alcohol in small, colourless needles, melts 
at 113®, and is readily soluble iu ether and hot alcohol, but insoluble 
in water and alkalis. 

When hydrocotoin is heated with alcoholic potash in sealed tubes, 
it is decomposed, the products being probably a phenol-like substance 
and benzoic acid ; its constitution may possibly be represented by the 
formula OOPh-06H2(OMe)a‘OH. P. S. K. 

Cochmeal-Oannine, By P. Laiab (/. pn Ohem. [2], 43, 
130—133; compare Abstr,, 1885, 1076). — ^The sample of which the 
following is an analysis was purchased as “ Oarminnakaiat it was 
a fine, loose powder, of fnll tone and warmth, and dissolved com- 
pletely in ammonia. Liebermann’s method of analysis (Abstr., 1885, 
1076) was followed. The sample contained 0*4 per cent, of sulphur 
and 3*49 per cent, of nitrogen ; its proximate percentage composition 
was: — 

H3O Hitrogeuous Colouxing matter 

lost at 110^ , Aah, matter, (by difference). 

15*50 6*87 23*26 54*37 

The percentage composition of the ash (8*14 per cent, of the dried 
colour) was: — 


OaO. SnOg. 

UUgOga 

CaO. 

DfgO. NagO. 

KgO. 

0-35 0-14 

40-48 

44*20 

0-61 5-40 

3-20 

PgOj. 

SiOg. 

PejO,. 

CO2 (by difference). 

a'7i 

0-60 

trace 

2-31 
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The molecalar ratio of AUOi : (CaO -f MgO) is 1 : 2*044! ; Lieber- 
mann found it to be 1 : 1*972. A. G-. B. 

Synthetical Pyridine Bases of the jS-Series. By 0. Stobru 
(J. pr, Ghem. [2], 43, 153 — 156; compare this voL, p. 219). — The 
^-metbylpyridine obtained fi*om glycerol (this vol., p. 219) contains 
})yridiue and j3-ethylpyridine. By fiactionating the crude mixture 
of bases, about 10 per cent, of pyridine first distils over (b. p. 115“ ; 
m. p. of mercurochloi’ide 177 — 178“), the /8-methylpyridine being 
contained in the fraction 140 — 146°, from \rhich it is obtained pure 
by conversion into the mercurochloride ; it boils at 144 — 145° (con*.), 
and its sp. gr. at 0°/4° is 0*9751, that of the /3-methyIpyridine from 
strychnine being .0*9756. The melting point (201 — 202°) of the 
platinochloride cannot be made to agree with that given by Laden 
berg (compare Zoc. ci£J), but this salt forms asymmetric crystals, the 
investigation of which leaves no doubt as to their identity with the 
product obtained by Groth and Hjortdahl. The identity of the 
synthetical /3-methylpyridine with that obtained from strychnine 
(this vol., p. 86) is thus established. The /6-ethylpyridine was also 
isolated by means of its mercurochloride ; it melts at 165° (coit.), 
and its sp. gr. at 0°/4° is 0*9585, that of the ^-ethylpyridine obtained 
from brucine (this vol., p. 87) being 0*9590 ; the two bases are thus 
identical. jS-Ethylpyridine is only slightly soluble in cold water, and 
pijactically insoluble in hot water ; it has a stronger smell than the 
lower homologues ; by oxidation with permanganate, it yields nicotinic 
acid (m. p. 230 — ^231°). The platinocMoride melts with decomposition 
at 208° ; the Triercurochloride forms short prisms which melt without 
decomposition at 131 — ^132°. The awroohloride and the pkrate were 
obtained. A. G. B. 

Tinctorial Properties of Nitrosoxyqrdnolines. By S. v. Kosta- 
NBCKi (Ber., 24, 150 — 156). — 3 : 4-ITitit)soparoxyquinoline bas decided 
tinctorial powers, giving a green colonr with iron mordants, and a 
brick-red with cobalt mordants, thus showing an analogy to 1:2- 
nitrosonaphthoL By the action of nitrons acid on orthoxyqninoline, 
two nitroso-derivatives are formed ; the first, 1 : 4-nitro8oparoxyqnin- 
oline, is already known, and has no tinctorial properties ; the second 
compound is much more readily soluble in water, and yields green 
and brownisb-red “lakes” with iron and cobalt salts respectively. 
Amidortbobydroxyqninoline may be obtained from the con*espondiiig 
nitroso-componnd by reduction witix stannous chloride ; the sulphate 
crystallises with 2 mols. H 20 . 

1 : 4-Nitrorthohydroxy quinoline, 0 H' 09 WrH 5 'N’ 02 , is pi^opared hy 
the action of nitric acid on the niwoso-derivativo ; it crystallises 
from alcohol in small, yellow needles, melts at 173°, and is identical 
with the substance obtained from nih'orthoxyquinolinecaiboxylic 
acid. The compound dyes green with iron mordants, and yellow 
with aluminium mordants. The corresponding niti-oparhydroxy- 
qninoline has no tinctorial properties. 

Dinitrorthohydroxyqninoline, 

09FH4(N0»)2 [OH : (NOOa =1:2:4], 

r\ ^ 
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obtained by boiling tbe nitroso-derivative with nitric acid, is already 
known, and bas only feeble tinctorial properties. J. B. T. 

Qtanolinedibydroximes. By S. v. Kostanecki and M. Eficher 
(Ber,f 24, 166 — ^159). — 1 :4’QmQwUnedwn7ne, CqNH,(NOH) 2 , is pve- 
pai*ed by tbe action of hydroxylamine bydrocbloride on nitrosorthoxy- 
quinoline, and is deposited from dilute alcohol in small crystals which 
gradually decompose at 200°. It is soluble in soda and in sodium 
carbonate with a pale-yellow colour ; it yields a stable, intense green 
** lake ” with iron salts, but with cobalt salts inferior brown shades 
are formed. The diacefaie, GgNHs(NOAG) 2 , crystallises from glacial 
acetic acid, on the addition of water, in white needles which melt at 
160° with decomposition. 

A corresponding dioxime may be obtained from nitrosoparoxy- 
quinoline by the action of hydroxylamine ; it crystallises from alcohol 
in small needles and decomposes at 190®. A brown colour is formed 
with normal iron salts, but the tinctorial properties of the compound 
are only feeble. On boiling with dilute alkalis or with acetic 

anhydride, quinoline dioxime anhydHde, is foimed; 

this crystallises fi’om dilute alcohol in long, strongly refractive 
needles, melts at 184°, and is readily volatile with steam. 

J. B. T. 

Substitution Products of Isoquinoline. By A. Edinoer and 
B. Bosscno (X pr. Ghem. [2], 43, 190 — 200). — Isoqui/noline di- 
Iromidey 0 «!N'H 7 Br 2 , is obtained by slowly dropping a solution of the 
calculated qnantily of bromine in ether or chloroform into the same 
solvent containing iboquinoline suspended in it ; the yellowish sub- 
stance thus precipitated melts at 82° (uncorr.). The kydrobromide^ 
CBNH 7 Br 2 ,HBr, is prepared by dissolving isoquinoline in an excess of 
aqueous hydrogen bromide and evaporating; it forms red crystals, 
which are unstable and nmlt between 130° and 135®. 

Bromisoquinoline^ CgNBigBr, is obtained by heating either of the 
preceding salts in an oil-bath at 180 — 200®, adding sodium hydroxide 
solution, and distilling with steam ; the distillate is mixed with niiric 
acid and evaporated until the bromisoquinoline nitrate crystallises ; the 
aqueous solution of this salt is then decomposed with ammonia, when 
the base separates as a thick, colourless oil which grsdually crystal- 
lises ; it melts at 40®, and boils at 280 — 285°. The ^laHnoohlorlde 
crystallises with 2 mols. HsO; the methiodide melts at 233°; the 
methocMoride melts at 82°, and yields au anhydrous plaiimoohl<mde. 
JBromisoqfdnolvne benfsyl chloride is prepared by heating the base with 
benzyl chloride for two hours in a tube at 140® ; it melts at 115® ; its 
flatmockkride is anhydrous. That the bromino atom is in the py- 
ridine ring is evident from the fact that when bromisoquinoline is 
oxidised with potassinm permanganate in alkaline solution, it yields 
a brcmepyridinedicarboxylic add which melts at 287° ; its barium salt 
was obtained. 

Nitrobromisoqvinoline is obtained by dissolving bromisoquinoline 
(10 grams) in. nitric acid of sp, gr. 1*52 (50 grams) and adding 
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snlplitiric acid of sp. gr. 1*84 (50 grams) while stirring and cooling. 
The mixture is allowed to stand until a portion of it gives no odour 
of isoquinoline when warmed with soda, and is then poured into 
water; the yellow flocks which separate are washed, dissolved in 
alcohol, and the solution decolorised with animal charcoal. It crys- 
tallises in white needles w'hich melt at 17B° (uncorr.), and dissolve 
sparingly in cold alcohol; when strongly heated, it sublimes in 
yellow leaflets, otherwise, in white needles. The platiiiochloride 
crystallises in tables; the methiodide forms reddish-yellow needles, 
and melts at 262° ; the methochloride is more soluble than the meth- 
iodide, and crystallises in yellow needles which melt at 183®; its 
jplatinochloride was obtained. 

On adding ammonia to the aqueous liquid from which the yellow 
flocks have separated (see above), a second nitrohromisoquinoUne is 
obtained in white flocks; after crystallisation from alcohol, it melts 
at 158°, and dissolves in hot water, alcohol, and glacial acetic acid, 
Bromisoquinoline cannot be converted mio a nitro- derivative by 
nitric acid alone, even when heated with it. 

Amidohromisoqniuoline is obtained from the nitro-compound melting 
at 173° by treating it with hydrochloric acid and stannous chloride in 
ale >hol, and may be pui*ified by sublimation ; it melts at 136°, and dis- 
solves in hot water, ether, chloroform, alcohol, and glacial acetic acid, 
and with a red colour in mineral acids ; its ^latinoohloride is described ; 
its methiodide ci'yhtallises in red needles, and melts at 243°. 

JUihromisoquinoUne is prepared by diazotising the amido-compound 
in the presence of cuprous bromide; 6 grams of amidobromiso- 
quiuoline are dissolved in 180 grams of water containing 6 grams 
of sulphuric acid, 14 Cjc. of a freshly prepared 15 per cent, solution 
of sodium nitiute are added, and the mixture poured slowly into a 
boiling solution (2 litres) of cuprous bromide in aqueous hydrobromio 
acid ; when the reaction is comploted, the solution is mixed with sodium 
hydroxide, distilled with steam, and the white flocks which pass over 
are crystallised from alcohoL It melts at 138°, and dissolves fairly 
e isily in hot water, alcohol, ether, glacial acetic acid, and mineral 
acids. A. G. B. 

New Class of Oxganic Bases. By 0. Stobhb (J,pr. Ohem [21, 
^3, 156 — 160). — ^Besides the pyridine bases previously doscxdbeii 
(tins voL, p. 579), the author has obtained by the action of ammo- 
nium salts on glycerol (this vol., p. 219) a new series of bases 
having the genei*al foimnla C«H..«„ 4 N^b ; they are analogous iu pro- 
perties to the pyridine bases, and are isomeric with the aromatic 
diamines and hydrazines, the ketines, pyrimidines, and pyxidazines ; 
they may be regarded as bomologucs ot the diamine G 4 H 4 N 2 . 

The only member of this series which has been propeidy investi- 
gated is 0 fcH 8 N 2 ; it is a clear, strongly refractive liquid boiling at 
153*5 — 154° (corr.) without decomposition. It has all the properties 
of a pyridine base, but is equally soluble in hot and cold water; 
it becomes hot on the addition of water; it is volatile in steam, 
and is precipitated from its aqueous solution by potash; its odour 
is very similar to that of the pyridine bases of higher mole- 
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eular wei^lit, and resembles that of nicotine. Its sp. gr. at 074° is 
1-0079. The hydrochloride is veiy soluble and hygi'oscopic ; it sub- 
limes on the water-bath. The aurochhridp, CsHsH^jHAu 014,^11^0, 
ciystallises in brilliant, Instrous, long, broad, brittle needles, which 
are sparingly solnble in cold water. The plcitinochloHde^ 

C6HaN3,H2PtCl6 + SHaO, 

forms lustrous crystals of the colour of potassium dichromate, and is 
freely soluble in water ; when heated in aqueous solution, a hea^ y, 
yellow, crystalline powder, consisting of the salt (OBH8Na)2,PtCl4, is 
deposited, and from the filtrate from this the salt (C6H8lT2)2,HCl,PtCl4 
separates in lustrous, golden-yellow crystals. The merctirochloride 
forms brilliant, rhombohedraJ crystals, and is sparingly soluble. With 
methyl iodide, a crystalline ammonium iodide was obtained. When 
oxidised with permanganate, the base yields a sparingly soluble, 
nitrogenous acid, which melts at 250 — 251° with blackening; the 
silver and copper salts are sparingly soluble, and in aqueous solu- 
tion the acid gives a red coloration with ferrous sulphate, which is 
peimanent when heated. 

The base, OsHMlIa was also isolated ; it boils at 178*5° (corr.) ; its 
sp. gr. at 0°/4° is 0*9852; it is volatile with steam and miscible with 
water. The platinochloHde^ awrochloride^ and mercuiocJdoi’ide were 
obtained. 

0B["0ir 

The author suggests the formula O4H4II2 ; 

however, is identical with the formula for the ketine derivatives. 

A. G. B. 

New Base, C2H12N2O, from Epichlorhydrin and Phenyl- 
hydrazine. By F. Gerhard (Ber., 24, 362 — 357). — By boiling 
epichlorhydrin with twice its weight of phenylhydrazine, Balbiano 
obtained as final products a mixture of aniline and phenylhydrazine, 
and explains the reaction by supposing that the phenylhydrazine fir^t 
forms the additive componnd C9Hj2N30, which then reacts with 
the phenylhydrazine hydrochloride, + PhNH^NHaHOl = 

PhNH2 + NH4CI •+- H2O + C3H3N2Ph. The author has prepai*ed 
this intermediate compound, and from its behaviour concludes that 

it has the constitution prepared as follows : 

— ^Epichlorhydrin (1 pai*t) and phenylhydrazine (1*6 parts) nro 
allowed to remain in ethereal solution. At a temperature below 15°, 
phenylhydrazine hydrochloride is slowly precipitated, the reaction 
being ended in about 14 days. On evaporating the filtered ethereal 
solution, a crystalline mass is obtained, which is purified by crystal- 
lisation from ether and carbon bisulphide, and finally from ben/ene. 
The new base crystallises from etber in hard, nacreous prisms, 
melts at 103 — 104°, is easily soluble in warm water, ether, 
alcohol, chloroform, and hot carbon bisulphide, and slowly tai*ns 
yellow on exposure to light. By boiling with phenylbydrazine hydi*o- 
ehloiide in benzene solution on the oil-bath, decomposition easily 
takes place, and the products are the same as those obtained by 
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Balbiano, namely, aniline and pbenylpyrazole (t.lie latter gave a 
platinum salt melting at 173°). platinochlorlde^ 

(C 9 H«N 30 )„H 2 PtCl 6 , 2 Ha 0 , 

obtained by adding a concentrated hydrochloric acid solution of 
platinic chloride, crystallises in beautiful, yellowish-red prismatic 
crystals, melts at 15*6° with decomposition, and is easily soluble in 
warm water and dilute alcohol, insoluble in ether. 

The new base is easily acted on by oxidising agents. Nitric acid 
gives a violet coloration, which turns brown with excess of acid, or if 
left for a time. Chromic acid gives a bright red coloi‘ation. Potassium 
permanganate is reduced. With ferric chloride and hydrochlonc acid, 
it gives a beautiful wine-red coloration. On reduction with sodium 
and absolute alcohol, phenylhydrazine is formed. The acetijl com- 
pound, N 2 PhB[*C 3 H 60 Ao, is formed by boiling the base with acetic 
anhydride. E, C. R. 

Constitation of Nicotine. By F. Blw (Ber., 24, 326 — 329). — 
The author has prepared a-y3-dipiperidyl and compared it with hexa- 
hydronicotine obtained from nicotine by Liebrecht (Abstr., IfcSG, 
161) : he finds that these two compounds are not identical. 

a-^-Dipyridyl was prepared from metaphenylenediamine by con- 
verting it into phenanthroline and dipyridyldicarboxylic acid. The 
corrected boiling point of the substance is 295*5 — 296*6°. 

oup~JJijpijperidyl is obtained from the above compound by reducing 
it first with sodium and alcohol, as described by Ladenburg, then with 
sodium and amyl alcohol, as described by Bamberger. It distils at 
268 — 270°, and the distillate solidifies to a crystalline mass which 
melts at about 30“ ; but on account of the hygroscopic natui*e of tho 
substance the melting point is only approximate. The h^drochhiride 
is easily soluble in water, very sparingly so in alcohol. The 
platinochloride is easily soluble in water, but not hygroscopic, and 
somewhat sparingly soluble in alcohol. The awroohloride is not so 
soluble in water, crystallises well, melts at 202'*, and decomposes at 
210“. Liebrecht’s so-called dipipeiidyl fiom nicotine is liquid, and 
yields an anrocliloride melting at 131 — 132°. a-jS-Dipiperidyl yields 
a well crystallised componnd with carbon bisulphide, and also a 
nitroso-compound. 

From a consideration of the boiling points of the dipiperidyls at 
present known, the author is inclined to tiiiiik Liebrecht’s hexahydro- 
nicotine does not belong to the dipipeiidyl series. He is at prohcnt 
engaged in the preparation of /3/i-dipiperidyl, and the examination of 
the behaviour of hcxahydronicotine on further reduction. 

E. C. R. 

IsocinchoniiLe. By 0. Hesse {Annalen, 260, 213 — 226; com- 
pare Comstock and Koenigs, Abstr., 1887, 1124). — ^Isocinchouiiie, 
0 i 9 £U 2 N 20 , is formed when commercial cinchonine sulphate 
(30 grams) or the free base is dissolved in concentrated sulphuric 
acid (150 grams), the solution heated at 60 — 80“ for six hours, and 
then kept for 24 hours at the ordinary temperature ; the solution is 



584 


ABSTRAOTS OP OHBJOOAL PAPaBS. 


dilated, gradaally niixed with excess of soda, and extracted with 
etl.er; on concentrating the ethereal extract, small quantities of 
hydrociiichonine and apooinchonine are deposited in crystals, and 
on further evaporation, there remains an oily residue which gra- 
dually solidifies, and from which pure isocinchonine can be obtained 
hy repeated recrystallisation from ether, or by convening the base 
into the hydrochloride. Isocinchonine crystallises from ether in com- 
pact, colourless, anhydrous prisms, melts at 125®, volatilises at a high 
teiiipmature, and is moderately easily volatile with steam; it is 
i*eadily soluble in alcohol, ether, acetone, chloroform, and light pcfcro- 
lenm, but insolnble in water and alkalis. Its alcoholic solution turns 
r d litmus blue, but has no action on pbenolphthalein paper ; au 
absolute alcoholic solution of the base is laevorotatory, and at 15° 
fail, = —53*7° whenp = 1, and [a]^ = —55*6® when jp = 3. The 
kyihodhloride, Ci»H2aN20,HCl + HaO, prepared by neutralising the 
bli-e with dilute hydi'ochloric acid, mystallises iu hexagonal prisms, 
and loses its water at 140 — 150°, the anhydrous salt melting at 201° ; 
it ib readily soluble in hot water, and moderately easily in alcohol and 
ch'oi'oloTin, but only sparingly in cold water, and insolnble in ether; 
its i*otatory power at 15° in aqueous solution is [a]]) = —68*6 when 
p = 1, and [a]i> = —71*2° when jp = 2, but the Edition of bydro- 
ch oric acid to the solution diminishes the rotatory power. The 
^ilaiinocUoride, + 3HaO, prepared by adding 

so imm pktinocbloride to an aqueous solution of the hydrochloride, 

a pale yellow, sparingly soluble compound. The add plafiTUh 
i Monde, Oi9H8aNaO,HaPtCl« + 2H2O, is precipitated on adding 
pUtinio chloride to an aqueous solution of the hydrochloride, but 
the yellow, amorphous compound thus produced readily loses 1 mol, 
H2O, changing into a crystalline salt ; the latter forms orange needles, 
and is rather sparingly soluble in bydrcchloric acid, and almost insoluble 
iu cold water. The av/rochloride, G]9B2aN20,2HAuGl4, is obtained as a 
yellow, amorphous precipitate on adding auric cbloidde to an aqueous 
sola! ion of the hydrochloride ; it is sparingly soluble in cold water. 
The mercurochhride, CigHaaBaOjllHgCls, orystaHises in small, con- 
centrically grouped needles. The normal sulphate, (Gi9Ha2ir90)a,HiS04 
+ GHaO, crystallises in prisms, and is readily soluble in alcobol and 
vater; the acid sulphate, OisHaaNaOyHaSOi + 4H80, crystallises in 
needles, and is readily soluble in hot, but only moderately easily in 
cold, water. Hhe oxalate, (Gi9H2alT30)oH3Ga04, thiocyayuxbe, hy dr iodide 
(with 1 mol. HaO), and the zinc double salt, Ci9H^a0,2HGl,Zn01a, 
cry stallise in needles. 

When “ pure ” commercial cfinchonine acid sulphate is boiled with 
dilute sulphuric acid as described by Jungfleisch and Ledger (Abstr., 
1888, 380), small quantities of apociuchonine and cinchonigiue are 
formed, but cinchouibiue and the two hydroxy-bases described by 
Jungfleisch and Leger are not produced ; oinchonifine and cinchonil- 
ine are probably identical with hydrocinchonine and apooinchonine 
respectively, and cinchonigine is identical with isocinchonine. 

When cinchonine sulphate is treated with sulphuric acid and oxalic 
acid at 125 — ^130°. as described by Caventou and Girard, it yields 
hydrocinchonine, isocinchozdne, and a base which is probably identical 
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witli that formed by heating cinchonicine oxalate 'with snlphnrip acid ; 
it would seem, therefore, that in this reaction some of the cinchonine 
is converted into cinchonicine. F. S. K. 

Veratrine. By S. Stbanskt (Monatsh., 11, 482—485). — The 
alkaloid dissolves readily in most solvents, such as xylene, glycerol, 
aniline, acetone, chloroform, and amyl alcohol. On distillation with 
alcoholic potash, commercial veratrine gave rise to the two bases 
cevidine and veratroine; angelic and veratric acids were simnl- 
taneonsly formed, and the latter identified both by its melting 
point (179'5°) and by a combnstion. When distilled with aqueous 
potash, the yellow, resinous mixture of bases furnished methylamine, 
recognised by its forming the characteristic platinochloride, and a 
yellow oil having an odour resembling that of the homologaes of 
pyridine. The author has also investigated the behaviour of vera- 
trine when distilled with zinc dust and when oxidised with potassium 
permanganate. In the former case, no recognisable product was 
obtained ; in the latter traces of oxalic acid were formed (compare 
Bosetti, Arch. Fharm.^ 1883, 81, and Ahrens, Abstr., 1890, 1148), 

G. T. M. 

A Double Salt of Cocaine. By W*. Muller (Ohem. Centr., 1890, 
ii, 818; from Pharm. Zeii.^ 35, 522). — On adding cocaine hydro- 
chloride to a solution of mercuric chloride (1 : 60), a milkiness soon 
forms which gradually increases to a volumino'us precipitate. It is 
the double salt CMH2iN04,HCl,Hg0l2 + 2H2O, sparingly soluble in cold 
ixater, somewhat more soluble in alcohol ; it forms slender crystals, 
and melts at 124°. If heated with hydrochloric acid in the absence 
c»f air, benzoic acid, methyl benzoate, and ecgonine hydrochloride are 
formed. After agitating the aqueous solution with chlorofoim, cocaine 
can be detected in the former with picric acid. Alcoholic potash 
decomposes the double salt, mercuric oxide being precipitated and 
etliyl benzoate formed. J. W. L. 

Cocaine Chromate. By W, Muller {Ohem. Cenir., 1890, ii, 
818 — 819 from ZeiL, 35, 594). — ^If a concentrated solution 

of cocaine is treated with a 4 — 5 per cent, solution of chromic acid, 
a ])i'ecipitate is gradually formed of a thick, tarry nature, which finally 
changes to a light-yellow, amorphous precipitate of the composition 
Ci7H2iN04,H20r04 + H2O. In the presence of free hydrochloric acid, 
the chromate is precipitated almost quantitatively, and is of a lemon- 
yellow colour ; 0*001 gram is precipitable. It is not hygroscopic, is 
sparingly soluble in cold water, hut readily so in hot water, from 
which it crystallises in orange-coloured needles which darken on 
exposure to the light. 

The precipitation in acid solution may serve to distinguish cocaine 
from other alkaloids- Potassium diebromate precipitares the same 
double salt in neutral solution ; but normal pot^sinm chromate pro- 
duces no precipitate in the neutral solution ; on the addition of acid, 
the double salt is formed. It melts at 127®. By treating it with 
fuming nitric acid, drying, and then adding alcoholic potash, the 
odonx' of peppermint is perceptible, which Do Silva considers as 



58« 


ABSTRACTS OF CHEMIOAL PAPERS. 


characteristic of cocaine. If the chromate is warmed with alcoholic 
potash, the odour of ethyl benzoate is perceptible. The chromate is 
insoluble in benzene, and but slightly soluble in chloroform. 

J. W. L. 

Oxidatioix of Hygrine. By C. Liebbratact and 0. Kuhltnu 
(jBer., 24, 407 — 415). — ^Liebermann has already shown (Abstr., 1889, 
782) that the hygrine obtained from coca or truxillo leaves is a 
mixture of liquid bases which are very diflBcult to separate. Ho 
succeeded in isolating two constituents, and termed them “low- 
boiling hygrine,’* OsHisNO, and “high-boiling hygrine,” OUH21N2O. 
A crude hygrine, from which the same compounds may be separated, 
has been obtained in larger quantity from Peruvian cnsco leaves. 
The low-boiling hygrine yields a hydrochloride^ CsHisNOjHCl, crystal- 
lismg in beautiful needles if mo'isture be excluded, and a hydriodide, 
08 Hi 5N0,HI, of similar appearance ; the high-boiling hygrine forms 
a htjdrohrowidey Ci4H2iN20,2HBr, and a hyd/riodide, Ci4H3ilSr20,2HI, 
also crystallising in colourless needles. 

Many unsuccessful attempts were made to obtain crystallised 
products by the oxidation of hygrine ; at length it was found that the 
iollowing method yielded good results : — 40 grams of hygrine is mixed 
with a solution of 100 grams of ehromic anhydride, and 150 grams of 
concentrated sulphuric acid in about 600 grams of water, and the 
mixtuz’e boiled for 4 — 5 hours. After removal of chromium and 
sulphuric acid, the solution is boiled with baryta-water, treated with 
carbonic anhydride, and the remainder of the barium exactly pre- 
cipitated with sulphuric acid. The filtrate is evaporated to a small 
bulk, and treated with freshly precipitated copper oxide ; the copper 
salt thus formed, when purified, crystallises in pale-blue needles, 
readily soluble in water and alcohol, and has the oomposit.on 
(C«HioN02)2Cu. It is readily converted into the corresponding acid, 
w-hich may be termed hygrio add, CeHuNOi, This forms colourless, 
stellate groups of needles, is readily soluble in water, alcohol, and hot 
chlo]wform, insoluble in ether and benzene, and is somewhat hygro- 
scopic if not qxdte pure ; after drying at 60®, it melts at 164®, but 
under ordinary circumstimces, becomes plastic at 85®, and finally 
melts completely at 130®. This behaviour may possibly be due to tlio 
absorption of water from the atmosphere. It decomposes if strongly 
heated, evolving vapours which smell like pyridine ; it reduces potas- 
sium permanganate in the cold. Its hydrochloride, OeHuNOi,!!!)!, 
cryotallises in beautiful needles, and melts at 188®; the aurockhride, 
C6Hn2^02,HAu0l4, is an oil. 

Attempts were also made to prepare the calcium and barium saltt*, 
but without success, owing, probably, to the fact that the compound 
is the carboxylic acid of a strong base, and the acid nature of the 
compound is so much weakened that its salts with those metals are 
very unstable. The composition and general properties of the acid 
make it not improbable that it is a pipendinecarboxylic acid, 
OsNHio’COOH. When quickly heated to 300® with concentraiied 
sulphuric acid, it yields a mixture of pyridine and piperidine ; if also 
the acid is boiled with an excess of auric chloride, gold is precipitated, 
and a mixture of pyridine and piperidine aurochlorides is obtained. 
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TVom tliese resnlts, as well as from the composition of the alkaloid, 
the latter cannot he a trimethylquinoline, as suggested by Hesse 
(P/iarm. Zeit.^ 1887, 669). It is more probably a hydroxy-ally 1- 
piperidine, CsHHio'CCsHs, or has possibly the constitation 

9 ®* 

’^OH(OH)-6h,' 

The high-boiling hygrine, on oxidation, also yields hygrio acid, 
although in much smaller quantity, and is therefoi'6 likewise closely 
connected with piperidine. H. G. C. 

Cytisine. By K. Buchxa and A. MagalhIes (JBer., 24, 263—260), 
— Cytisine may be prepared by the following method more readily 
than by Partheil’s process (this vol., p. 231) : — the ground laburnum 
seeds are extracted with dilute hydrochloric acid, and the solution, 
after concentiation, is made alkaline and extracted with chloroform. 
On distilling o^ the latter, cytisine remains as a pale-yellow oil which 
quickly solidifies to a crystalline mass, and may be obtained almost 
colourless by repeated crystallisation from absolute alcohol. It forms 
transparent, envelope-^aped ciystals, melts at 166® (uncoir.), 
and may be sublimed ; it is very readily soluble in water, alcohol, 
benzene, and chloroform, but insoluble in carbon bisulphide and light 
petroleum. Analysis and determination of the molecular weight by 
Baoult’s method have confirmed the formula 0 iiHi 4 N 20 , first gn on 
by Partheil. It yields two hydrochlorides^ the fii*st of which, 
OnHjiNaOjHCl, is obtained by passing hydrogen chloride into a 
chloroform solution of the base; the dried salt is an amorphous 
powder, but it crystallises from alcohol in colourless, monosymmetnc 
prisms (a : 6 : o = 0’731 : 1 : 0*714; p = 107*6®), containiug ^ mol. 
alcohol. The dihydrocJdoride, 0iiHulSr3O,2H01 + 2^H20, is obtained 
by acting on the base with an excess of hydrochloiio acid, and 
crystallises from water in small, hard, colourless crystals. The base 
also forms two jolatinochlorides^ (CiiHi4jT20)2,H2Pt01e 4* 2 H 2 O and 
CnHuH20,H2PtCl6 + 2^H20. The lattei* has already been de- 
scribed by Partheil ; the former crystallises in pale-yellow, lustorous 
needles or plates, is sparingly soluble in water, and docomposes on 
heating without melting. The aurochloride has also been described 
by Partheil; the zmcochloride^ GiiHi4N20.H2ZuG]i, forms small, 
colourless, transparent crystals very readily soluble in watei*. 

On distillation with soda-lime, cytisine yields a distillate which 
smells strongly of pyrroline, and of pyiudine and quinoline bahos. 
Pyri^oline is also formed by heating cytisine alone or with zinc-dust. 
Potassium permanganate converts the base into a syrupy acid 
insoluble in ether. H. G. G. 

Crystals Occurring in the Nuclei of the Liver OeUs. By V. 
Guandis (Bend, Acad, Lincei.^ 6, ii, 213 — 218 and 230 — 2d5).— The 
author has previously described (AUi, Acad. Beal. Torino^ Maicli, 
1889) certain crystals found exclusively in the cell nuclei of the liver 
and some other organs of adult and old dogs. On account of the 
interference of the enveloping nudear matter, the reactions given by 
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the crystals in situ ander the microscope were untrastworthy, but the 
author has now succeeded in separating them, and has extracted 
from them a new alkaloid or ptomaine which he terms gerontine. 
Gerontine is a strongly basic compound isomeric with cadaverine ; it 
is a he ivy, yellowish liquid which resinifies on standing. It has a 
disgusting odour, dissolves in water, and gradually crystallises out 
from its solution in spherical tufts ; when heated with caustic potash, 
an alkfdine gas is evolved. The "hydrochloride crystallises from 
absolute alcohol in very deliquescent, rectangular, and oblique prisms. 
The platinochoride^ C3Hi4K2,H2PtCl6, crystallises in tufts of pale- 
yellow, spindle-shaped needles readily soluble in water, but insoluble 
in alcohol. It blackens and decomposes at 216®. The aurochloride 
crystallises in yellow needles very soluble in alcohol and water. 
A compound of the hydrochloride with mercuric chloride, 
C 3 H 4 N>, 2 HGl,H'gOl 2 + 2 H 2 O, may also be obtained : it crystallises in 
deliquescent, rectangular prisms and cubes, and decomposes when 
heat d above 100®. The picrate forms very soluble, yellow, twinned, 
lenticular crystals. A henssoyl derivative crystallises in rectangular 
prisms which melt at 175 — 176°. With phospbotungstic acid, geron- 
tine yields a white, granular precipitate which ciystallises, on cooling, 
in rectangular prisms *, with phosphomolybdic acid, a precipitate of 
yellow, hexagonal crystals is obtained, which turn first green and then 
blue ; potassium bismutho-iodide yields a precipitate of red prisms ; 
with potassium iodide, an amorphous, yellow precipitate ; with tannic 
acid, a white, amorphous precipitate which turns brown after a time ; 
with Frohde’s reagent, a transient, red coloration is obtained. From 
varions considerations, the author concludes that the nuclear crystals 
consist of gerontine phosphate. S. B. A. A. 

Synthesis of Froteids. By P. Schutzbnbergbb (Oompt. rend.^ 
112, 198 — ^201). — ^The anther’s previous researches on the decompo- 
sition of albumiTL in presence of alkalis (Abstr., 1888, 971) lead to 
the conclusion that albnmin may be broadly regarded as formed from 
4- filTHa 4- SCnHoffi + 1 NO 2 + 30»H2« _ ihr02 with elimina- 
tion of 8 mols. H 2 O. This would give Cq ^ ^ and if = 

28, the percentage composition calculated from the foimula agrees 
closely with that of albumin. 

Amido-eompounds, 0»H2» + 11^02 and C»H2»..iN02, mixed with 
about 10 per cent, of urea, were finely powdei*ed, dried at 110°, and 
intimately mixed with 1'6 times the weight of phosphoric anhydi*ide, 
and heated in an oil-bath. At 1^°, there is no change, but at 126°, 
dehydration takes place very rapidly, and the mixture becomes pasty, 
but solidifies to a compact product without any appreciable darkening. 
The product is dissolved in water, the solution mixed with several 
times its volume of alcohol, and the pasty precipitate washed with 
alcohol and redissolved in water. Phosphoric add is removed by 
m*'aus of baryta, and the filtered liquid, when concentrated on a 
water-bath, yields an amorphous product, soluble in water, but pre- 
cipitated as a curdy mass on the addition of alcohol. Aqueous solu- 
iious of the product are precipitated by tannin, picric acid, mercuric 
chloride, acid mercuric nitrate, Millon’s reagent, potassium diiodide^ 
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mercuric potassium iodide, pRospliiotuTig&tic acid in presence of 
hydrochloric acid, phosphomolyhdic acid, and lead acetate and basic 
acetate. Potassium ferrocyanide gives no precipitate in a cold solu- 
tion in presence of acetic acid. With caustic potash and crpper 
sulphate, a rose-red coloration is formed. Heated with nitiic acid 
and evaporated with excess of the acid, the product yields a yellow 
residue which becomes orange in contact with ammonia, and when 
heated decomposes suddenly, leaving a bulky mass of carbon. Its 
behaviour in this respect is similar to that of gelatin. When heated 
on platinum, the compound carbonises and swells up, evolving the 
characteristic odour of burning nitrogenous animal matter. 

0. H. B. 

Action of Glycerol on Egg Albumin. By Y. Qeandis (Emd. 
Acad, Lined, 6, ii, 138 — 145). — Berthelot found that when glycerol is 
left in contact with albumin, it is converted into sugar, and suggested 
that, in virtue of this reaction, sugar might be -formed from the 
animal fat. The author has examined the change produced by the 
reaction in the albumin. Purified egg albumin was boiled with an 
equal volume of pure glycerol (sp. gr. = 1*25) for one-half to one 
hour, filtered, and the filti'ate extracted with at least 10 vols. of 
alcohol (90®) containing a little ether. The extinct is a milky liquid 
which in a day or two leaves a white, flocculent deposit; this dissolves 
in boiling water, forming a heavy, opalescent solution not caMgulated 
by boiling, and unafEected by the addition of acetic or hydrochloric 
acids, or of a concentrated solution of sodium chloride. The addition 
of a concentrated solution of sodium sulphate or chloride, together 
with a drop of acetic acid, produces a flocculent precipitate soluble in 
the boiling liquid. Concentrated nitric acid gives a precipitate which 
dissolves on heating, forming a pale-yellow solution, which acquires a 
reddish-violet coloration on the addition of soda and a drop of copper 
sulphate. It is also precipitated by the other reagents for proteYds. 
In its reactions it strongly resembles hemialbumose, but it does 
not appear to have the same percentage composition, appi'oxi mating 
in this respect to antipeptone. It is probably identical with the 
compound obtained by Honig {Ohem. Z&it,, 1890, jDTos. 68 and 55), 
but if so, its alleged solubility in alcohol and ether must bo due to 
the use of a quantity of the solvent insufiScient to precipitate it from 
its solutions. It appears to be formed by the direct action of glycerol 
on albumin, since it may be obtained without the aid of heat by 
leaving the two substances in prolonged contact at the oiHiinary 
temperature. Assuming that the proteid is hemialbumose, it is 
probable that as a first step to its conversion into sugar, the glycerol 
is dehydrated and converted into acraldehyde. 

When an aqueous solution of the purified proteid is treated 
with a quantity of alcohol insuflScient to form a precipitate, and 
allowed to remain for about three months, a crystalline deposit of very 
thin, brilliant, rhomboidal, curved plates is termed. These crystals 
are insoluble in hot water, and iu concentrated sulphuric acid and 
potash; they are turned yellow by iodine, but are not afPected by 
Millon*s reagent, and do not react with alloxan. S. B, A. A. 



590 ABSTRACTS OF OHBMIOAL PAPERS. 

DecozupositioiL Products of Proteids. By M. Sibgpbtbd 
24, 418 — 482). — It has been shown by Drescbsel (Abstr., 1889, 1021, 
this vol. p. 95) that two bases may be isolated by means of pbospho- 
molybdic acid from the products of decomposition of casein with hydro- 
chloric acid, and that one of them when heated with baryta-walcM* 
yields carbamide. The anthor has extended the investigation to 
other proteids, with the resnlts given in this paper. 

400 grams of congintin is boiled with 1600 c.c. of 15 per cent, 
hydrochloric acid and 100 grams of stannous chloride for 72 hours, air 
being excluded, and the product after dilution to 7 litres, is saturated 
with hydrogen sulphide ; the filtrate is evaporated, and a solution of 
2500 grams of crystallised phosphomolybdic acid added, preferably to 
the hot solution, and the precipitate washed with a solution of phos- 
phomolybdic acid in dilute sulphuric acid until free from chlorine. 

The filti^ate in addition to the decomposition products obtained by 
Ritthausen (this Joum., 1870, 719, 721) and Schulze (Abstr., 1885, 
581, 916), namely, glutamic acid, tyrosine, leucine, aspartic acid, 
and phenylalanine, also contains a compound which remains after 
separation of the foregoing substances as a syrup. On the addition of 
an alcoholic solntion of hydrogen platinochloride, it yields a platiiio- 
chloride, which is reconverted by the action of hydrogen sulphide 
and hydrated lead oxide into the base. This separates as a granular 
precipitate on the addition of ether to its alcoholic solution ; it bus 
the empirical formula 04Hshr02, and belongs to the class of gluco; 
proteins desoiihed by Schutzenberger (Abstr., 1879, 542). < 

The precipitate obtained with phosphomolybdic acid is boiled with 
baryta- water, filtered, the barium exactly precipitated with sulphuric 
acid, again filtered, and, after the addition of an excess of hydrochloiMO 
acid, evaporated to a syrnp. By repeated precipitation with alcohol, 
this can he separated into a more readily soluble and a loss readily 
soluble portion. From both fractions, however, a platinoGhloridCi 
•C8B[28l^203Pt01a, and a double salt with silver nitrate, 

C6Hx3l^302,HN03,AgR03, 

were obtained; both salts have the same composition ns those 
obtained by Drescbsel from casein. The former crysbdiisos wlu»n ])u !•(» 
in orauj^ needles, but is frequently obtained as an oil. The Ro<»oii(l 
forms light, slender needles, but always contains small quaiititi(*H 
of an amorphous silver salt. 

These three salts may be more readily prepared in the following 
manner: — The precipitate obtained with phosphomolybdic acid is 
dissolved in hot water, decomposed with a slight excess of baiytn- 
water, the filtrate saturated with carbouio anhydride, and honteHl for 
half ^ hour to boiling. Silver nitrate is then added directly to the 
solntion until no further separation of the amorphous silver salt tak(*s 
place. After remaining for 12 hours, the precipitate is separated, tho 
filtrate evaporated to a syrup, and alcohol is added in small quanti- 
ties; the silver salt of the base which yields the above platiiio- 
chloride first separates as an oily precipitate, and is quite free from 
the salt Ci(Hi3i5r302,HN03,AgN08, which separates completely on 
^further addition of alcohol and ether. The oily silver salt is then 
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converted into tlie platinochloride, hj decomposinpf it with hydrogen 
sulphide, evaporating to a small bulk, and adding hydrogen platiuo- 
chloride, alcohol, and ether. 

When phosphomolybdic acid is added to the product of the reaction 
of hydi^ochlovic acid and 20 grama of glutenfibrin, hemiprotein, oxy- 
proioaulphonic acid, or egg-albumin, a precipitate is formed from 
which in all cases the above platinochloride and crystalline and 
amorphous silver salts may be obtained. The egg-albumin product 
contains other bases which have not as yet been isolated. 

The amorphous silver salt, which appears to have the composition 
CiiHiTNeObAg,, when decomposed by hydrogen sulphide and treated 
with hydrochloric acid, yields the compound CnH2of^b06,2HOI, 
crystallising in short prisms; the platinochloride, C8H2aN203PtCl«, 
was found to contain 1 mol. alcohol of crystallisation, and has there- 
fore the composition C6Hi4N802,H2PtCl6 4- EtOH. On treating it 
with hydrogen sulphide and adding hydrochloric acid, it yields 
the hydrochloride^ CbHiJNr30i,2H01, crystallising in lustrous needles. 
The compound C4iHi4N202,HaPtCl6 + McOH has also been prepared. 

When the platinochloride containing 1 mol. alcohol is freed from 
platinum and heated with baryta-water at 150°, a product is formed 
w'hich yields a platinochloride containing no alcohol, namely, 
C«H.|i]Sr202, tl2pfcCle. If the corresponding hydrochloride is heated with 
alcohol and hydrogen platinochloiido, it again, however, yields the 
oiiginal platinochloride This is dne to the fact that the base is 
converted by heating with baryta-water into an optical isomeiide, for 
whereas the solution of the original base is strongly dextrorotatory, 
the solution, after beating, is practically inactive. This behaviour is 
analogous to that of the optically active amido-acids, observed by 
Schultze (Zoo. oit), H. G. 0. 

Preservation of Oxyhsemoglobin. By L. Eredericq (2Vav. de 
Lah de L. Frede^icq^ Idege. 3, 109). — Solutions of crystals of 
oxyhsemoglobin can be kept unchanged for months in contact with 
the air provided that the atmospheric micro-organisms be excluded 
by careful antiseptic precautions. In sealed tubes, the pigment 
changes to merhmmoglobin after the lapse of some months; if, how- 
ever, putrefaction occurs, reduced hmmoglobin makes its appoamneo 
(compare Teo, Absti%, 1890, 1012). W. D. H. 

Preservation of Hsemocyanin. By L. Erejdericq (Trav, de 
Lab. de L. Fredericq^ Li4ge, 3, 194). — ^Hiemocyanin, when preserved 
in a closed vessel, even though putrefaction may occur, remains 
unaJtei*od in its characteristic properties for at least six months. 

W. D. H. 


Electrolysis and Putrefaction of Bile. By G. If. Stewart 
(^StwHes from FhyHol. Lab., Owms College^ 1, 201 — ^206). — When ox 
bile putrefies, the pigment changes to brown and ultimately to yellow, 
aud Gmelin’s colour reaction is no longer given. Bile pigment 
slowly undergoes the same change even if putrefaction is prevented. 
When bile is electrolysed in a changes take place at the 



592 


ABSTRACTS OF CHEMICAL PAPERS. 


negative pole similar to tliose just mentioned. In the earlier al:age»s, 
reversal of the current restores the original colour. The anode lias an 
oxidising, the cathode a reducing, action. During all these chaufircs, 
ho'wever, the spectrum remains unaltei*ed, except that the absorption 
bands become slightly less marked under anodic, more marked under 
cathodic, influence, Cholohsematin, to which the bands of ox- bile 
are due, must, therefore, differ in stability from the bile pigments 
proper. The bile salts are electrolytes, and an acid constituent of 
these crystallises at the anode in long needles ; but the conductivity 
of bile salts is small as compared with that of the inorganic constituents 
of the secretion (compare Hay craft and Scofleld, Abstr., 1890, 181), 

W. D. H. 


Physiological Chemistry. 


Bespiratory Exchanges in Animals. By H. 0. Oitapman nnd 
A. P. Brubaker (Proc. Acad. Nat Set, JPhladeljphiaf 1891, lU— 44). 
— A series of analyses relating to the consumption of oxygen nnd ilie 
production of carbonic anhyfede were performed with a Begun ult- 
Beiset apparatus, on a number of animals, chiefly rabbits. Jt wna 
found that on the average the rabbit consumes 2*01 grams of oxygon 
per hour, and 0'8 gram of oxygen per hour per kilo, of body 
weight, and produces 2*5 grams of carbonic anhydride per houi*, and 
1*1 grams of carbonic anhydnde per hour per lalo. of body weight ; 
the respiratory quotient averaging 0*9. W. J). H. 

Action of Organic Acids on Salivary Digestion. By 0. Johr 
(Virchow* s Archiv, 122, 2?1 — 283). — The addition of minute quanti- 
ties of organic acids (formic, succinic, acetic, oxalic, nialh^ lactic, 
butyric, &c.) to saliva, and the influence of such additions on the 
activity of its amylolytic ferment, were caniod out in artificial diges- 
tion experiments, and the conclusions arrived at are the following : — 

(1.) In very small quantities, these acids act, as hydiochloric acid 
has been shown px*evionsly to act (Chittenden and Smith, Abslr., 
1886, 638), favourably on the diastatic activity of salivu. 

(2.) This action depends on the formation of a compound with the 
alkaline constituents of the saliva. 

(3.) Very small quantities of free acid, however, retard the action 
of the feiment. 

(4.) The coefficient of retardation stands in no relation to the 
chemical constitution of the acid. Oxalic acid, of the acids used, is 
the most powerful in this direction, and of the acids most commonly 
found in ordinary foods, acetic acid is the least powerful. 

(5.) A comparison is drawn between the action of these acids on 
the salivary enzyme, and the similar action they have on bacterial 
activity. W. D. H. 
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Hydrochloric Acid in Gastric Juice- By B. Salkovtski and 
"M. Kumagawv. (Virclmo's Arohiu^ 122, 235 — 252). G. Kloinperor 
(Zeit. Kliih, Med.^ 14) states that none of tho chemical methods for 
the estimation of free hydrochloric acid in gasta*ic juice takes into 
account the possibility that the acid may be united to organic bases, 
such as leucine and glycocine, basic products of tho lactic acid 
fermentation, and (|uiuine. A repetition of some of Klemperer’s 
experiments with ai’tiiicial mixtures containing such bases led to the 
following x'esults. It was found that, although the acid might be 
united to bases of the amido-acid series, as for instance, to form leucine 
hydrochloride, it still remains physiologically active, that is to say, 
digestion occurs as well in a mixture containing leucine liydrochloride as 
in one containing an equivalent amount of free hydrochloric Jicid. Bor 
all practical physiological purposes, the hydrochloric acid is as free in 
such compounds as if it wore actually or chemically free. Those 
methods like Oahu and v. Mering’s cinchonine method, or Sjoquist’s 
method (Abstr., 1889, 302), ai’o therefore perfectly correct as a means 
of ascertaining the quantity of “ physiologically free ” hydrochloric 
acid. Among qualitative 3*eactions, the methyl-violet tost is in tho 
same sense a trnstworihy one ; lencine hychocliloride gives, however, 
a slight violet tint to the bine colour produced. Giinzburg’s reaction, 
however, gives a negative 3*esult with these compounds. 

Organic bases like quiixine, when united with hydrochloric acid, form 
a compound wliich is neutiul or weakly alkaline. Such a solution has, 
under no circumstances, any peptic activity; the acid is neither 
chemically nor physiologically free, and in this case Sjoquist’s method 
of estimating tlie acid would lead to a false result. Hydrochloric 
acid which contains in solution half tho amount of quinine neces- 
sary to saturate it, is physiologically inactive, although it is partly 
chemically £ 1 * 60 . Under such ch’ciimstances, Sjoquiat’s method is 
again inapplicable, and the qualitixtivo reactions before mentioned are 
both untrustworthy. 

Experiments such as these do not lead to tho conclusion that these 
ra(‘thods are not applicable to tho investigation of human gastric juice. 
Until it is shown that human gastric juice (U)ntains organic bases 
which act like quiniuo, thomothouH at prosont in nso mnsb bo regarded 
as perfectly trustworthy. W. J). H. 

Absorption of Fats in the Absence of Bile. By 1. Munk 
{Virchou^'H Archh^ 122, 302 — 325). — Tho classical oxporlmonis o£ 
Bidder and fcJehmidt showed that, without bile, fat was very badly 
absorbed. Since then, investigations by Voit and by Bohmann 
(Vfliiger^s Archiv, 29, 509) have confirmed this; Voit stotes that in 
dogs with a biliax'y fistula, in which no bile can, therefore, enter 
tho intestine, the excess of fut found in tho fssces is contained as 
such, and is only to a sligliD extent roRolved into fatty acids and 
glycerol. liohmann, however, who made accurate quantitative 
experiments on this point, states that before the operation ono-fifth 
of the fatty substances contained in the faeces were present as neutral 
fats, and four-fifths as fatty acids and soaps ; and after tho opci^ition 
those fjL'aotionB wore respectively one-eloventh and ten-elevenths. 

VOX.. LX. 2 r 
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Hohmann concludes tliat in dogs with biliaiy fistula, tlio chief mass 
of the fat is hydrolysed in the intestine hj pancreatic juice and ])iitre- 
faotive bacteria, and the fatty acids so liberated are partly combined 
to form soaps. 

Elach of the experiments in the present I’esoarch lasted thn^o dfiys ; 
by feeding the animal fdog) on bon© mixed with charcoal before and 
after the experiment, the foeces belonging to the time of the experi- 
ment would bo easily recognised. The dog used had a biliary fistula, 
and was prevented from licking the bile from the exteimal opening. 

The following is a summary of the experiments performed ; — 

L 8 grams of pork fat per kilo, of body weight jpe?* diem. 

In the food, 1090 gi-ams dry substance, 247*6 fat, 56*5 IST. 

In the faeces, 185*5 grams „ 82*1 „ 5*64 ST. 

60 per cent, of the dry faeces were fatty substances. The fatty 
substances were of the following natui*© : — 

Neutral fat 7*85 grams. 

Free fatty acids 61*84 „ 

Fatty acids iu soap 10*93 „ 

Cholesterol 1*48 „ 

Thus the amouut of disintegi*ated fat was ten times as abundant ns 
tbat of neutral faii. 

n. 3 grams of fatty acids (from pork fat) per kilo, jper diom 
mixed wuth a little horse fat. The fatty substances iu ihc faeces 
were : — 

Neutral fat 6*4 grams. 

Free fatty acids 45*01 „ 

Soaps 14*29 „ 

Cholesterol. 1*49 „ 

Thus, of the total fatty material in the food (287*6 gram), 72*8 
grams appeared in the fjeces which contained 60 per C('nt, of ilicii* 
solid constituents as fatty substances. Conipaiing cx])t»riTiiciitB I 
and II, the amount digested is rather greater in the latter ihnn in the 


former. 

1. II. 

Percentage of dry matenal absorbed 87*6 89*7 

„ fatty substiinecs 6l)‘9 72*8 

„ nitrogen 90*0 92*4 


In a dog without bile in his intestine, the absorption of fatly acids 
is thus better than that of neutral fats ; in a normal dog, the sub- 
stitution of an equivalent amount of fatty acid for fat causes no 
appreciable difference. 

A similar series of experiments with mutton suet and an equivalent 
quantity of its fatty acids gave a similar result, except that this fonn 
of fat is not so well absorbed as pork fat. The pcrcontago of fatty 
substances absorbed when given as fat was 36*5 ; when given as fatty 
acids, 42*2. 

With larger doses of fat diem^ other series of experiments 
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filiowod that the percentage absorbed was about the same, and that 
more was absorbed if fatty acids instead of neutral fats wore given. 

In the course of the research, it was noted that the colour of the 
faeces was pitch black when the diet given was meat free from fat. 
This cannot have been due to any derivative of the bile pigment, but 
io lurmatiu (or some other deidvative) of the hreraoglobin of the 
food. W. D. H. 

Digestibility of Meadow Hay, Bean, Barley, Swedes, and 
Bice Meal, By F. Lkhmann and J. H. Yociel (Bierl'. Oentr., 20, 
12 — 19; from Jomm. Lawlw,^ 38, 165). — The experiments were 
■made with two sheep, under similar conditions to tho previous ones. 
The feeding during tho six periods of the experiments was as 
follows : — Period Wo. 4, meadow hay. Wo. 1, hay and beans. Wos. 
2, 5 and 6, Lay and beans with swedes, rice meal, and bai*ley respec- 
tively. Wo. 3, hay, beans, barley, and swedes. The amounts and 
composition of the foods and of tho foeces of the six periods for each 
sheep are given in tables. The following table shows the avei*age 
percentage amount of diy substance, and of tho various constituents 
digested. 



Pry 

matter. 

Crude 

protein. 

I'al. 

Abh. 

Crude 

libre. 

Non-nitro- 
geiums extriu*t. 

Hay 

62*24 

53-36 

42*93 

52*10 

60-71 

67-68 

Beaus 

80*02 

b8-64 

40*05 

40*41 

— 

88-76 

iSwedcs 

90*28 

62- 2(! 

03*46 

62 -60 

100-0 

Oa-03 

Bice meal . . . 

66*02 

41-45 

83-16 

10 00 

31-37 

83-81 

Barley 

90-80 

63-17 

77*81 

11 -55 

100-0 

96-16 


The co-efficients for swedes ai*o new. Those of hay and beans agree, 
-on the whole, with the means in Wolff’s tables. A slight onov was 
made in the case of tho crude fibre of beans. Tho negative result is 
explained by too high a coefficient having been found for hay. 
Bailoy and rico meal show gi*enter dilTorencoH from tho numbors 
previously found. But -ilio aaUioi*s consider that, as regards bai’loy, 
their numbers uve nearer tho tnith than those obtained by Maoroker 
and Hchulze 1875, 133), who tested barley against 

hay (the nutntivc mtio being 1 : 8' 1«). hi tho caso of rico moal, tho 
authors have loss confidence in their own lusulis, inasmuch as the 
high percentage of fat in Period 5 may have boon prejudicial to tho 
relatively young animals. 

Tables allowing the amounts of water consumed duidng the oxpeid- 
ments, and tho amounts of urino produced, are given in tho original 
paper. 

Tho gain in tho weight of the two sheep during the 84 days the 
experiments lasted was 0*20 and 1*45 kilo. The results show that a 
sheep of the South Hanover district, weighing about 31*5 kilos, 
requires, at a temperature of 10*1®, the following amounts of food- 

9 . 
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constituents to retain its original condition : — Protein 74*1, fat 8*8, 
crude fibre 70*6, non-nitrogenous extract 301*4 gmuis. 

With regard to the value of cellnlose, the results of the expcrinuuds 
do not indicate any difference between it and tlie readily soluble 

carbohydrates as regards the saving of proteids. N. II. J. M. 

Chemical Theory of the Coagulation of the Blood. By M. 
Aethtts and C. PAoiis (Oompt. rend.^ 112, 241 — 244). — if the soluble 
calcium compounds in blood are pi^ecipitated by adding an alkaline 
oxalate, the coagulation of the blood is prevented, but can take place 
if a soluble calcium salt is added. The action of the oxalates is quite 
different from that of such salts as sodium sulphate, maguosiuin 
sulphate, &c. The fibrinogen of the blood is not precipitated, and 
undergoes no change. From these facts, and the results obtained by 
previous observerb, the authors conclude that undex* the influence of 
the fibiin ferment, and presmee of calcium salts^ the fibrinogen of 
the blood plasma is decomposed into two substances, namely, an 
insoluble, calciferous compound, fibiin, and a soluble compound, 
globnlin, which coagulates at 64®. 0. 1 L. Jk 

Destruction of Sugar in Blood. By E. LiiWNK and BAiiKAL 
(Compt. rend.y 112, 146 — 148; compare Abstr, 1890, 1172). — The 
activity of the glycolytic ferment in the blood of the dog increases as 
the temperature inses from 16® to 54®, hut at the lattei‘ point it 
suddenly stops, although the physical condition of the blood docs not 
differ appreciably from that at 52®, a tempei'ature at which the ferment 
is very active. 

At 39®, the defibrinated blood of a dog loses more sugar in winter 
than in summer, and it follows that the ferment is eithea^ nioi*o active 
or is present in greater quantity. 

At 39®, the blood from the poital vein loses much more sugai' than 
the blood from the splenic vein and from the arteries under identical 
conditions, the diffei'ence being at least 20 per cent. It follows that 
the ferment is excreted from the panci*eas, not only by the lympbaiics 
of the pancreas, but also in consideiUible quantity by the venous 
rootlets. 

Even in a dog deprived of its pancreas, the destmdion of the sugjir 
did not cease, although reduced to about one-sixth of its normal 
amount. It would seem, therefoi'e, that tlio fcimout is derived from 
other organs as well as from the pancreas. 0. II. li. 

Muscular Work and Proteid Metabolism. By D. N. Paton 
(Lah. Beports^ College of Bhysicia?i$^ Edin., 3, 241 — 249). — The 
question of the influence of muscular woik on proteid metabolism luis 
been recently reopened by Argutinsky (this vol., p. 350) and JKruru* 
macher [ibid., p. 479). They found an increase in proteid metabolism 
sufficient to account for no less than 75 to 100 per cent, of the amount 
of energy required to raise the weight of the body to the height 
ascended. These experiments were, however, unsatisfactory, as the 
•work of forward progression, the movement of the arms, and the 
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increased respimfcory efforts are all left one of account. Both men, 
moreover, wore on insufficient diet, and in bad condition, losing 
weight throughout the experiments. Munk also conoliidos from 
similar considerations that their results are of no value (Oenfr, MclL 
Wiss., 1890, 7:38). Hii^schfold (rirchow^s Archh, 121, 501) has 
recently published three similar experiments ; his diet was sufficient, 
and no increase of the excretion of nitrogen followed muscular work. 

In the present experiment, the diet was simple and carefully 
analysed, the work done consisted in raising a weight, and to this 
inust be added a cei*tain amount of walking exercise which is allowed 
foj* on the data given by Marez and Demeny (Oompi. 101, 905). 
With a slight amount of work, no increase occurred in tho excretion 
of nitrogen ; but when the work done was increased, especially after 
periods of comparative rest, the output was certainly increased. 
Thus the excretion of nitrogen on the foui* days preceding the work 
amounted to 60*144 grams, on the four days following the cxex’cise to 
61*3678, showing an increased excretion of 1*2*23 grams, equivalent to 
7*949 grams of albumin, which is equal to 32*55 calories, or 13833*75 
kilog. metres, or 85 per cent, of the energy’- required for the muscular 
work of ascending the stairs and raising the weight. W. D, H- 

Electrolysis of Animal Tissues. By 0. hT. Stkwaut (Lancet, 
2,1890, 1264; and ^Studies from, Flu/sioL Lah,, Owen 9 GoUeyc, 1, 
124 — 177). — It was found that practically tho whole of tho conduc- 
tion ill animal tissues is electrolytic, and the electrolytes aro princi- 
pally the mineral salts, changes in the proteids being produced by 
secondary electrolytic actions. In simple proteid solutions, conduc- 
tion occurs with great difficulty if salts aro absent or prosout in small 
proportions. Tho effects on the proteids themsolves in saline solu- 
tions vary somewhat with the cnn*ent density. Alkali-albumin is 
formed at the cathode, and acid-albumin at tho anode; whilst in 
.solutions of coagiiLable proteids there is also coagulation at tho latter 
polo. With a strong current, tlie proimrtiou of coagulated proteid to 
acid albumin is greater than with a weak current. 

It was found that in bile and iinno the conduction there also was 
ehieiiy due to eh'ctrolysis in tho mineral, and not tho organic, sub- 
stances in those soeretioiis. In blood, ohaugos in the proteids occur 
similar to tbos(' just mentioned. There is also a formaticni of acid- 
hiomatiu (mixed with or proceded by nietha?moglobin Avith certain 
strengths of current) and of alkali-liaunaiin at the anode and 
cathode respectively. There is no ovidonco that haomoglobin or any 
of its doiivativos can act as an ion. 

In muscle, the nuclei become nppai'oni, and tlie saroous substance 
granular at tho anode ; this is tho appearance always produced by a 
weak acid. At the cathode, tho fibres become more homogeneous. 
The chief chemical changes in the proteids aro an increase in the 
neutralisation precipibito of the aqueous extract, and a corresponding 
decrease of tho globulin. At tho anode, the neuti’alisatiou precipitate 
is increased, but tho amount of globulin is more than correspond- 
ingly diminished, because pai*t of ibis proteid is coagulated. Tho 
offccts of electrolysis on tlie salts of tho muscle were studied by ostimat- 
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ing the ash. Striking changes were found to occur -which, if pro- 
dneed "within the living body, -wonld profoundly modify nutrition. 

The antiseptic action of the current was studied in the case of 
micro-organisms, and it -was found to occur chiefly, if not entirely, 
around the anode. An attempt is made to connect tliis knowledge 
■with the application of electrolysis in surgery, and a further com- 
munication on the physiological aspects of the question is ])roinised. 

w. D. n. 

Human Bile. By D. IT. Paton and J. M. Balfotjr (Lab. Uf^portHf 
Gollege of Fhtjdcians, JSdin., 3, 191— 240).— The bile was collected 
from a woman who had had the operation of cholecystotomy per- 
formed for impacted gall-stone. The bile had a brownish-orange 
colour when fre.sh : it turned green after standing. It had an alkaline 
reaction. The urine was also collected daily, and the total nitrogen 
determined ; its colour was usually high, and due to noiunal ui'obilin. 
Indican was abundant on several occasions. The fsecos vai*icd in 
colour from clay- white to slate-gi*ey ; they were offensive, and con- 
tained no biliary constituents. The nitrogen and fat in them were* 
occasionally estimated. The following is the average of six quanti- 
tative analyses of the bile : — 


Ether extract (cholesterol, lecithin, fat) .... 0*076 per cent. 

Alcohol extract (bile salts, soaps, and some 

pi^ent) 0*349 „ 

Mucin, pigments, and other organic substances 

insoluble in ether or alcohol 0*461 „ 

Inorganic salts, insoluble 0*003 „ 

„ soluble 0*638 „ 


Estimations of certain indmdual constituents gave the following 


results : — 

Cholesterol 0*053 

Lecithin and fat 0*009 

Q-lycocholic acid 0*356 

Taurocholic acid 0*049 


Fatty acids (from soaps) 0*015 

The following are the general conclusions drawn from this case 
relating to the physiology of bile secretion : — 

1. The amount secreted varies gi*eatly under the inilnonco of many 
factors. 

2. The introduction of biliary constituents within the alimonlary 
canal has .not so great an effect in increasing the bile flow as experi- 
ments on dogs would indicate. 

3. The quantity of bile and of its solid constituents has probably 
been over estimated by previous observers. 

4. The taking of food has no immediate effect in acceleiUitinar the 

flow of bile. * 

5. The flow of bile varies much during the 24 hours, being highest 
about midday, and lowest in the early morning. 

6. The greatest amount of solids is produced in the liver duiing the 
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night. This is chiefly due to the organic constituents, the inorganic 
salts remaining fairly constant. 

7. The amount of bile varies with the amount of fluid ingested. 

8. The activity of metabolism has a distinct eJQEect on the amount 
of bile solids produced, but not on the flow of bile. 

0. Fever produces a marked and immediate fall both in the amount 
of bile and of its essential constituents. The mucin and inorganic 
salts remain unaltered. 

10. Of the drugs used, sodium salicylate and calomel were most 
active in increasing the biliary flow : ox bile loss mai*kedly so. 

11. The bile plays some part in promoting absorption of fat, but 
not on that of proteids and carbohydrates. 

12. The pressure under which bile is secreted is higher than the 
blood pressure in the capillaries of the liver. 

13. The bile is doubtless an excretion rather than a secretion, for 
its only digestive action (that on fats) is not very important, 70 per 
cent, of the fat ingested being absorbed when no bile enters the in- 
testine. The constituents of the bile which are discharged per 
rectum come probably from the blood corpuscles ; a correspondence 
between the amount of bile solids produced and the nitrogen excreted 
in the mine supports the view of their close connection. 

W. D. H. 

Oxyhaemoglobm in the Bile. By E. SrhRN (Virchow'a Archiv, 
123 , 33 — 43). — ^Wertheimer and Moyer (Abstr., 1889, 636) and 
Filehne ( Virchow's ArcMv, 117 , 415) have described certain poisons 
which cause the appearance of oxyhaemoglobin in the bile. In the 
present research, care was taken to avoid admixture of the bile with 
blood from operative procedures, and also by examining tho bile 
either while the animal was alive or immediately after death, to avoid 
a soui'ce of error pointed out by Wertheimer and Moyer, which con- 
sists in the fact 4iat some hours after death some blood pigment 
difluscs into the gall bladder. In the case of human beings, in which 
many observations were made, it was not so easy to avoid this latter 
source of error, though tlio pobt-mortom examinations wore pov- 
lormed as soon as possiblo aftor death. 

The previous observers named found tliat tho hcoraoglobinooholia 
which they were able to produce by aromatic drugs in rabbits w»is 
not found to occur under the samo conditions in dogs. It is horo 
suggested that this may bo due to a diiforouco in the readiness with 
which bmmoglobin is decomposed in different spooios of animals 
(compare Kruger, Abstr., 1888, 510). 

Tho chief experiments in the present research consisted in injeotiug 
small quantities of oxyheomoglobin into tho circulation of rabbits, 
and observing when it was discharged into tho bile and into the urine. 
The following table gives the meaii results : — 
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Quantity oi hemoglobin injected 
per kilo, of body Treiglit, 
0*468 gram. 

0*073 „ 

0*061 „ 

0*059 „ 

0*020 j) 

0*019 „ 


Ileinoglobin iu 

^ ^ 

Bile. IJriiK*. 

Present. Prcs(Mit. 

Present. Tr*KJOft present . 

Present. Absc'nt. 

Present. A bseuf . 

Ti*accB present. Absent. 

ITone present. Absent. 


In other words, small quantities of binmoglobin appear in iK'ithor 
secretion as such, being changed into bile pigment ; larger quantities 
readily pass into the bile, usually some hours after the injection, and 
still larger doses are necessary to produce hsmnoglobiniiria. Sub- 
cutaneous injections of hmmoglobin solutions produce the sanu' 
change, hut larger doses are necessary than when it is aduiinistored 
intravenonsly. 

The application of this knowledge to pathology depends on the 
fact that certain micro-organisms, like the Sacillus anthyacis and tli(‘ 
bacillus of diphtheria, have the power of liberating hmmoglobin in 
the circulation, and in rabbits oxyhcemoglobin was found in the bile 
though not in the nrine alter infection with these pathogouie 
microbes. 

The bile of a large number of corpses was then examined, and in 
cases of diphtheria, typhoid, and om])yema the blood pigmonl was 
constantly found in the bile. In other pathological conditions, tuber- 
culosis, scarlet fever, apoplexy, &c., oxyhmmoglobin was flomotiini's 
found; but in all cases the source of error previously alluded to 
could not be excluded. ^ W. 1). H. 


Increased OxL^nt of Nitrogen in Cerebral Hyperthermia. 
Fever, and Artificial Overheating, By P. RrciiThit 
Archk\ 123, 158 — 165). — A careful comparison of iluu'o ooiiditiouH 
was made in connection with the qucvstion of nitrogenous oxci*ota and 
its relation to increased body temperature. The throe conditionH 
were : (1) the febrile state, associated with nervous injuries in which 
presumably the mechanism that normally wgalatcs the body tiunixuii- 
ture is deranged ; (2) continued fever;"and (3) arliiiciariieatiiuf of 
the body so that the body teinpei'ature is raised. Jn all threx) ease's 
there was an increased output of nitrogen in the cxerola as woll as 
incieased gaseous exchanges (intake of oxygen and oiit])ut of carb- 
onic anhydride) in the lungs. The gonoi*al, far swot'piug ('ouclusion 
drawn is that, as in artificial overheating, so also in nervous hyper- 
thermia, and, to a certain extent, in all fevers, and especially in some 
forms of fever, the increased production of heat (duo to an iucrt'aso 
of metabolic changes) is the result and not tlio cause of tlio elevated 
body temperature. W. D, H. 

Excretion of Balsams In the Urine. By R. Stockman (Lah 
Bepi^s, Gollegp of FJi7/siclan<t, Edinburgh^ 3, 65 — 69). — The research 
carried out on human beings and nibbits with the four balsams of tlic 
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IJritish PbaimiacopoBia (balsam of Peru, bal&ara of Tolu, prepared 
atorax, and benzoin) is of interest, as uso is made of those druprs in 
the treatment of tubei*cular disease, and nepliritis is said to have been 
set up*iu certain cases as a result. It was found that balsam of Pei*u 
caused no distmbance of the kidneys, but the urine (if the dose given 
is hu*ge) gives a precipitate with nitric acid, as if albumin was present. 
The precipitate is, however, soluble in alcohol and in excess of acid, 
and no doubt it consists of the resin of the balsam, probably in com- 
bination with glycui'onic acid. Prepared storax, which is used in 
the ti'oatment of scabies as an ointment, causes a similar condition, 
which was mistaken by Unna {Vwchoiv^s Archiv^ 74, 424) for albu- 
minuria. Treatment with benzoin gave no positive results as, owing 
to the difficulty of dissolving it in suitable menstrua, it was im- 
possible to give large doses. The same may be said for balsam of 
Tolu. lu all cases, the ui‘me contained a large excess of hippuric 
acid. W. D. H. 

Hsematoporphyrin. in Urine. Py E. Saltcowhki {Omitr. vied. 
Wise., 1891, 129 — 130). — Three cases are brictly described ot* women 
patients who passed a dark pigment in their urine. The pigment was 
found to be h8ematoporphyi*in, which was separated as a calcium 
compound; MacMunu {l*roc. Fhysiol. Soc., 1890, 13) and Ranking 
and l^ardington {Lancet^ ii, 1890, 607) have recorded similar cases. 
In the present instances, the phenomenon is attributed to the fact that 
sulphoiial was being taken as a drug at the time. W. J), H. 

Unnsnal Pigment in Urine, By V. HAULBy and S. Torup {Bril. 
Med. ii, 1890, 1169 — 1170). — Two cases are recorded of women 
who sufEei'ed from grave neiwous symptoms (insomnia, coma, &c.), 
ending in death. They were treated with Bal])honal and chloral, and 
passed urine of a port wine colour. The urine contained no albinniu, 
sugar, bile, or blood. The abnoiunal urinary i)igment is believed to 
be a })reoui*sory state of the normal uidnary pigment, in fact, merely 
a less highly oxidised stage of it. W. 1). JL 

t 

Note hy Ahsfracfor. — ^l^h'om the 8pocb*oscopi<» appoax^aiices described, 
and the general characters of the urine, there can lie but little doubt 
that these \vei*o cases of hsoinatoporphyriimria (see preceding 
abstract). 

Physiological Action of Saline Solutions and Various Drugs. 
By R. Htjsinz {Virchow's jWcMv, 122, lOt) — 124).— hi the investiga- 
tion of the i)hysiol<)gicHl action of drugs, it is often lu^oessary to 
dissolve these in saline solutions before inlrotluoing them subcutane- 
ously or intravenously into tho body of an animal. Tlio strength of 
the saline solution used is by no means nn important. It is especially 
unadvisablo to nse concentiutcd saline solutiuns, as it is found that 
strong solutions of sodium chloride, the salt chioily used, produce 
changes in tho blood, especially in its coloured coi'pusclos, and 
ijhanges of the nature of intiammation, iniar(‘tion, and iiirmorrhage 
ill tlio alimeiiUuy ouiml and elsewhere. For subcu tan eons injection. 
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more tlian a 5 per cent, solution of sodium chloride should ho avoided, 
and for inti'avenous injection, “isotonic” solutions, or solutions but 
slightlj hyperisotonic, should he employed. 

Figures are given of the effect of a numbei* of organic suhstiinces, 
chiefly derivatives and compounds of phenyl hydrazine, on the 
corpuscles of cold- and ■warm-blooded animals. The phcnylliydrazino 
derivatives make the blood a brownish-gi*een colour ; sj)ectrost*o])ic*- 
ally, the bands of methsemoglobin are seen, the red corpuscles ax*e 
shrunken ; in the nucleated corpuscles of cold-blooded animals, tho 
nucleus becomes oval, and the pigment collects aronnd it in tho same 
manner as when the corpuscles are treated with boric acid. In tho 
non-nneleated red corpnscles of mammals, a brightly rof 2 'actiiig 
glohnle is exuded, which adheres to the shrunken corpuscle, and is 
stainahle a deep -violet by methyl- violet. 

With another category of organic substances (ammonia, diamines, 
hydroxylamine, amines, and amidines of tho fatty and iU‘omatic 
groups of compounds), the changes ai*e somewhat differeut. The 
most characteristic change in nndeated red corpuscles is the appear, 
ance within them of numerous clear granules looking like vacuoles ; 
these can he squeezed out of the co3*pnsclcs, and are found to bo 
stainable by Bismarck-bi*owm, and soluble in dilute hydrocliloiio acid, 
but not in dilute acetic acid, or in alcohol. In tho non-nuclcated 
discs of mammals, these little bodies are not formed, but the discs 
become mis-shapen and lose the greater pai*t of their pigment in 
time. 

The physiological action of pyridine is similar to that of piperidine, 
except that it acts more energetically. They both produce paralysis of 
the motor nerves, by theu* effect on the motor centres ; there are also 
destiuctive changes in the blood corpuscles, and paralysis of tho 
heart, especially in pyridine poisoning. 

Quinoline and decahydroquinoline have analogous actions; they 
lead to a paralysis of central ongin, a loss of excitability in tho motor 
neiwes, leaving the sensory nerve-endings and muscular subsiauec 
almost intact; and, moreover, as with pyridine and piperidine, tho 
non-hydrogenated substance quinoline is more powerful than tho 
hydrogenated substance decahydroquinoline. W. I), II. 

Physiolo^cal Action of Antipyretics. By P. JIioutmii ( K<>- 
chiw^s Archil:, 123, 118 — 138). — The antipyretic action of kairitio 
on animals with normal and febrile tomponituros was iTivostigaUxl 
by calorimetric methods. The main s'esult of tho exporiinonts is 
that the drug acts on tho x*egalating mechanism which under normal 
circumstances keeps the body tempemture at a fixed level. Tliis is 
^ected in the same manner, but with different degi*ces of intensity 
in noimal and in febrile animals. The increase in the amount of 
heat lost is secondary, that is to say, it is dependent on tho adjust- 
ment of the regulating apparatus; it is a means which assists tho 
lowering of the body temperature, but is not the only cause of tlie 
antipyretic action of the drug. W. U. H. 
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The Souring of Cream. By Y. Sioboh (JBied. Gmtr,^ 20, 
48 — 69 ; from Tidshr, /. LandoTc,, 1890, 352^ — 416). — In order to 
ascertain the causes of certain defects in bntter, especially “oily” 
butter, several samples were submitted to bacteriological analysis. 
The attempts to isolate an organism which produced the “ oily ” 
taste in butter were unsuccessful, but numerous fungi were found in 
butters with this defect, which were not found in others, and it is 
probable that these fungi are injurious. With regard to “ tallowy ” 
butter, a definite organism was found ; it coagulates milk much as 
the usual souring-bacterium, which it also 3*esemb]es in size and form. 
The turnip taste which butter sometimes has, although made from 
the milk of cows which receive no turnips in their food, is also pi*ob- 
ably duo to a special micro-organism. 

Tables are given showing the peiuentage nnmbers of defective 
butters under the headings “oily,” “hitter,” and butters with a 
“ burnt taste,” produced uuder a diffei’ent systems of dairying. 

In order to steiilise milk, heating at 107® for 5 — 10 minutes is not 
sufficient. Even a temperature of 120° for 10 minutes vras in one 
case found not to have sterilised the milk ; a pure cultivation of a 
small bacillus was obtained, whose thick, egg-shaped spores had 
resisted the high temperature. 

Milk heated at 70° acquires a strong odour and taste. By discon- 
tinuous heating at this temperatui‘o, sterilisation may bo effected. 

Attempts were made to isolate a souring bacteiium which produces 
the pui*e aromatic odour which well soured cream has. Bacteria 
were isolated from soured butter milk, and from two samples of 
butter, but the bacteria produced cither only a slightly aromatic 
taste or none at all, although they all px'oduccd the right consistence 
and a pure acid taste. 

Cream and butter from a faimi distiuguished for very aromatic 
butter were next tried, and the souring bactew'a isolated. Of those, 
two (both from cream) wore found always to produce the distinct 
aromatic taste. The one (iNTo. 18) which also produced an ospooially 
Hgi'ccahlo, mild and pure acid taste was further examined, and is no 
doubt one source of butter aroma. On gelatin ])latcs it forms small, 
pure white colonies which show a somewhat oval form. Tho tempei’a- 
tui*o most favourable to it, is somewhat higher than that usually 
employed in dailies for souring. In shape, size, and mode of growth, 
the bacterium is in many respects similar to Pasteur’s ‘‘ferment 
lactiquo ” ; but the power of motion, which the author’s bacterium 
possesses, shows that it is not identical with Pasteur’s ferment. The 
virulence of most of the souring baoteiia is much weakened when 
they arc kept in tho same milk, but at once retums when the pure 
cultures are repeatedly inoculated in fresh milk. Souring bacteria 
which lose their virulence in one or two months when kept in tho 
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nsTial way may be kept more than a year when finely i)owdercd 
calcium carbonate is added to the nutritive solution. 

The amount of acid produced in milk by various aouriiipf bacteria 
was determined, and the results are ^voii in tables. The (lilTmmco 
in the acidity produced by the different bacterial was only sli^lat; 
but the bacterium which also gives rise to the aromatic taaste, tfcc., 
gave the least amount of acid. The gi*eater part of the ludd was 
formed in the first 24 houi's, and the production ceased after six days. 
It was found that a loss of 0*656 per cent, of milk-sugar corresponds 
with a production of 0*665 per cent, of lactic acid, l^o evolution of 
gas ever took place. 

The souring bacterium (Ko. 18) is capable of producing in milk- 
sugar solutions, free from fat and proteids, and containing only a 
little peptone, the same aromatic taste whicli it gives rise to in milk 
or cream, so that the opinion, sometimes expressed, that this taste is 
due to volatile acids formed from butter fat, is erroneous. 

The author proposes that in pi*actice, fresh souring material should 
be prepared daily by means of pure cultivations. The danger of the 
contamination ot butter with pathogenic bacteria would thus bo much 
lessened. N. H. J. M. 

Assiinilatioii of Mineral Salts by Green Plants. By A. P. W. 
ScHOMPER (? A. P. W*. Schimpbb) {BleA, Omtr,^ 20, 69-- 71); from 
Flora, 73, 207). — The nutritive salts of the soil do not nt once reach 
the parts of the plants where they are wonted, but are generally 
stored up in the root stems and in the woody parts of the above- 
ground stems. The seeds contain the salts, especially phospliaWs, as 
orgamc compounds, which ai*e, however, during germination, again 
split up. The power of plants of storing mineral substanoos differs 
much qualitatively as well as quantitatively. The object of limo is 
to convert the poisonous potassium oxalate, which is found in con- 
siderable amount, into calcium oxalate. The assimilation of niinc 
acid takes place in the green cells. ITitrogen migrates chiolly in the 
form of amides and amido-acids, which can be detected in the leaf 
parenchyma. [N*. 11. .1. M. 

Influence of Internal Causes on the Presence of Starch 
in Leaves. ByE. MER (Oowpt reml, 112, 248— 251). —The aetju- 
mulation of starch in leaves of tho Couiferro is not dependent on the 
intensity of the illumination that paiticulur leaves have received. In 
case of the pines, firs, and Epicese, it is greatest in April ami May ; 
from June to mid-August the quantity is gi*calost in tho young heaves, 
almost entii'ely localised in that face of tho leaf ’whicdi is in 
shadow. Sometimes the leaves in the sliade contain more slareli 
than those which are most exposed to sunlight. Prom tho middle of 
August to the eiid of September, tho quantity of starch in tho leaves 
wries greatly with the species, but is always vei*y low. In October 
the quantity is still low, but under favom*ablo conditions of light 
increases somewhat, its distribution being very iiTegular. Tbo quan- 
tity of st^ch that can accumulate in the leaves is dotonninod by tho 
i*atio of the rate at which it is fomed to tho i*ate at which it iw iiaa/i 
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up by tbe plant, also by the ease with which it can Tnigiute into other 
parts o£ the plant, and by other causes at prosont not clearly made 
out. 0. H. B. 

Action of the Diastase Ferment on Starch Grains within the 
Plant. By G. Kuabub Genfr,^ 20, 61 — 63; from JaJwh. wiss, 

Boi.y 21, 520). — As opposed to iho view that the diastase fo 3 *meut 
penetrates into the substance of the starch grain, and exti’acts it like 
an acid, the author considers that even in the cases where channels 
are found in the grams, the starch remains unchanged outside tbe 
hollows which are lormed. The particles of ferment consist, not of 
molecules but of gi*onps of molecules, much too largo to peueti*ato 
between the staich mycellss. Diffusion and other experiments indi- 
cate that diastase has not the power of migrating fi'om cell to cell, bat 
it mnst always fiist be foimed at its place of action. Attention is 
drawn to the sweetening of potatoes, which is caused by the activity 
of the protoplasm, and the using up of the sugaa* being only vei*y 
slight ab 0® to 0°, whilst the action of tho diastase in convoi^tiug starch 
into sugar continues, and causes an accumulation of sugar. 

It is concluded that the action of diastase is a chemical and physical 
one, comparable with tho action of solvents on crystals. 

K H. J. M. 

Formation of Phloroglncinol in Plants. By T. Waagk {Ohem. 
Gmtr.f 1890, ii, 1017 — 1018; from Fharm. ZeiL, 35, 694). — 
Tho author considers that the starch is converted in plant life 
into a monoso, 1 mol. of water being absorbed. On the other 
hand, monoso may lose 1 mol. of water forming starch, or 3 mols. 
of water forming a secondary, or iiseudo-phloroglncinol, which 
forms a tnoddme, OoHa(NOH)a. The authoi* has experimentally 
proved that dextrose is converted in the loaf into normal phloro- 
glucinol, by placing one end of a leaf strip (cut through so that the 
liquid can enter the veins) in water, and tho other in a solution of 
grape sugai*. It was kept in the dark for six days, after which period 
ploroglucinol was found in tho water. Moreover, phloroglucinol 
was not found in the chloroidiyll, but only the ec'll-sap, au<l prin- 
cipally at those parts whci*e tho life-process was most cnoi’gotie. 
Tho author considei*s that phloroglucinol coiubinos with I mol. of 
cai*bonic anhydiidc, forming phloroglueinolcarboxylio acid, 

OeH.(0£r),-ooon, 

and that 2 mols. of this part with 1 mol. of water, forming diphloro- 
glucinoldicai-boxylic acid. 

The author does not consider that iihloroglucinol is a food to tho 
plant, since, in autumn, wlicn tho leaves fall, ifc I’Ciiiains in them, and 
does not recede with the nitrogonons substance and tho stjirch into 
the stem ; on the other hand, he does not consider it a true oxcx'otory 
substance, since from it seveml substances, such as ethereal oils and 
sugaay juices, are formed. From phloi’idzin, by the action, iirst of 
acid, and then of alkali, the author obtained glucose and phlorotin, 
and from tho latter, phloroglucinol and phloretie acid; and by similar 
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means he obtained from qxiercitrin, isodulcitol and qaercofcin ; and 
fi*om the latter, phloroglucinol and qiiercetic acid. W. L. 

Presence and Function of Sulphur in Plants. By Bi'MiTirioLor 
and G. A.^Dut {Gom^pi, rend., 112, 122— 12:>). — The plants investi- 
gated were Sincipis alba, Oa/melinn sativa, Allium cepa, Lupinm alhn, 
Urtica dioica, Tropmoluin majus, Avena sativa, the totiil snlphiir, 
sulphates, organic sulphur, and volatile sulphur being determined iu 
the seed, and in the plant during germination, flowering, and fructi- 
fication, In the case of Smapis alba, these determinations were made 
separately in the stalks, leaves, and other parts of the plant. 

The total quantity of sulphur increases continually from germination 
to inflorescence, but the relative quantity is about one-third higher in 
the earlier stages of growth. The organic sulphur roaches a maximum 
when the plant is in Bower, and afterwards decreases. Since orgiinic 
sulphur is found in the roots, especially during the time of flowcn’ng, 
it is probable that the sulphur is not absorbed from the soil entirely 
in the form of sulphates. The proportion of the two forms of sulphur 
in the seeds varies considerably in different species. The final reduc- 
tion of the jiroportion of organic sulphur is due partly to elimina- 
tion in the foim of volatile compounds, and partly to rcoxidation 
during fructification. 0. H. B. 

Fats obtained from the Fungi Lactarins vellerens and L. 
piperatns. By Gerard (/. Fharin. [5], 23, 7 — 12). — The fats 
yielded by these plants are chemically identical. They wei'O found to 
contain oleic and stearic acids, both in the free state and combined as 
glycerides; the volatile acids, formic, acetic, and butyiio; some, 
cholesterol and lecithin. The cholesterol does not differ fi‘om animal 
cholesteml, and appeal's to be identical with ergosterin obtained by 
Tanret from ergot of rye. J. T, 

Constituents of the Seed Pods of Pisum sativtun and 
PhaseoluB vulgaris. By A. Likiisrntk {Ber., 24, 187— 188).. A 
compound has been isolated fi'om the seed pods of Visam mtiomn 
which agi’ees in pioperties with phytosterol. 

From the seed pods of Fhaaeolus vulgaris, a mixtnro of two sub- 
stances is obtained, 'which may bo separated by fiacjtional ciystallisa- 
tionfrom dilute alcohol; the more insoluble is termed paraph u lost vroL 
the other jpha^oZ. 

Faraphytosterol belongs to the cholesterol group, and crystallisos 
with 1 mol. HaO in broad, lustrous plates melting at I4i)— -150**. In 
chloroform solution, the i*otatory power is = —44* 1® ; tho foimiila 
appears to be CaiHttO, or 0 a 6 H 440 . 

The benzoate crystallises from ether in dull, thin prisms. 

Fhasol, CisHjsiO, crystallises in small, lustrous, anhydrous platens, 
melts at 189 — 190% and has a rotatory power [a]D = -f-30’0**; on 
treatm^t of a chloroform solution with sulphuric acid, a purplo-rod 
coloration is produced. Phasol appears to belong to the same homo- 
logous series as cnpreol and quebraohol. j. 
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Root Nodules of the Pea. By A. Pjkazmowski Temiclis* 

Sfaf., 37, 161 — 2B8, and 38, 5 — 62). — The fii'st paper commouces 
with a review of the results of other investigators, and of the views 
held by thorn regai'ding root nodules. Schindler (Bot Genir.^ 18, 84) 
was the first to suggest that the nodules might be symbiotic forma- 
tions between tlie leguminous plant and soil organisms. Brunchorst 
(Jj&r, hot Ges., 3) considers the nodules to be normal formations, in 
which albuminous substances in the form of bacteroids are accumu- 
lated; that the bacteroids seiwe the plant in some way, and that 
when they have performed their service they are resoi’bed by the 
plant. These views, which are generally accepted, are founded on 
microscopical observations only. Beyerinck ( Bot. Zeit^ 46) succeeded 
in cultivating in artidcial media, bacteria obtained from the nodules 
of several Legummosoa, and concluded that these bacteria give rise to 
the production of nodules ; and further, that the bacteria -within the 
nodules, after increasing in numbers, become converted under the 
influence ot* the cell plasma into bacteroids (that is, metamorphic bac- 
, tcria), which have lost the power of propagation, and which are finally 
resorbed by the plant. 

In the author’s first experiments (1885), peas and beans were grown 
in rich garden soil, in the same soil sterilised, and in the sterilised 
soil with the addition of garden soil extract. Nodnles appeared in the 
roots of all the plants except those of the sterilised and non-infected 
soil. Other experiments, in which the same plants were grown in 
washed sand, undei* difEerent conditions as regards sterilising, &c., 
gave similar results. Pure cultivations of the nodule organisms 
were then made, and peas grown in sterilised sand infected with 
them ; in every case numerous nodules -wei'e pi'oduced. The bacteria, 
when in contact with the cell plasm of the roots, nndei’go successive 
changes ; first* they assume the for'ked shape of the bacteroids ; at a 
latei* period tlio substance of the bacteroids is found to contain 
strongly refractive groins (Lundstrooni, Bot Gevtr,^ 33, and Beyerinck, 
Bot, Zeit, 1888, 735), which are shown by their behaviour towards 
reagents to have the properties of proteids. This albuminous 
snbstiinoo is subse(|uoiitly ivsorbod by the plant. But only a portion 
ol* the bactena uiulorgo tlicso changes ; others mulfci])ly, and on the 
death of the x>laTit, or when the nodule is injured by insects, Ac., 
reluini in increased nuuibei*s to the soil. The xmoduction of the 
proteids aiul their resorption hy the plaut indicate that the 
bacteria are of use to tlio plaut in sux>plying certain nccossary food- 
constituents. It was observed that the nodules of xdants growing in 
i*ich soil retain their fi^eslmoss and a*ed t‘oloiir to a much lator peaiod 
than those of plants growing in sand. 

The second paper commeucos with an account of the different ideas 
held regarding tho biological meaning of the root nodules. Whilst 
Worouin, Ericksson, Kny, Prank (1879), and Prillieux held them to 
be a kind of disoasc, all other investigators associated the existence of 
the nodules with the fact that leguminous plants have the power of 
acquiring nitrogon fi*om sources which ai*e not available to otlior 
l)hmts. Do Vries, on the strength of micix)Scopical observations, 
ashuuied them to be organs in which nitrogenous compounds taken 
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np by tbe leaves end roots are converted into prqteids, a view 
also held by ychindlor {J, La^idio., 33). j^ccording to Brnncliorst 
(loc cit,\ the nodules convert the organic matter of llio soil into 
proteids ; inorganic nitrogen compounds arc assimilated by tin* 
plant without their intervention. T&chirch (detif, Imvhc. i*re6*se., 
1886) thinks the nodules store up albumin which is afterwar<ls 
required by the plant when ripening. He attributes tho eniiching 
of sui-face soil in nitrogen by the growth of leguminous plants to tho 
bringing up of subsoil nitrogen collected in the root-nodules. Tho 
author next discusses Hellriegel’s results, which he accepts, as far as 
they go, whilst maintaining that some of his conclusions, which may 
be correct, cannot be considered as final without further evidence. In 
the author’s experiments, sterilised sand was used, and great caro was 
taken to maintain the state of sterilisation thi’oughont the experi- 
ment. The plants were infected with pure cultivation of nodule- 
bacteria, grown in non-nitrogenons iiutidtive solutions. Tho t)ots 
had well-fitting covers, with four holes : a centre hole for tho ])lani, 
and three others, into which glass tubes were cemented for supplying 
notiitive solution and sterilised air. One of the chief iioiiits of 
interest during growth was the observation that about 2 — weeks 
after sowing the infected plants became unhealthy-looking, as com- 
pared with the non-infected plants; hut after the fifth week, the 
infected plants became the stronger, and from this timo to tlie end of 
the experiment remained healthy. In the water-culture exporiiiKuits 
described below, it was found that the unhealthy period in the growth 
of tbe infected plants was coincident with the first appearance of 
nodules, and that the period of renewed vigour was coincident with 
the first emptying of the nodules. Eetuiming to the sand-cultiiro 
experiments, nodules were found in the roots of all tho infected 
plants, and ike mrso. The sand was examined at tho end of the 
experiments, to ascertain whether other organisms than those added 
had got in. It was found that in the first series of oxpeiimeiits (pots 
1 to 4 in table), owing to some defect, all the pots contained forc'igu 
organisms. In the second senes (pots 6 to 9), tho sand of pois 5, (>, 
and 8 remained free from foreign organisms, and that of 8 and 5 con- 
tained only a mould-fungus as impurity. There woro fowoi* iioclulcH 
where niti*ate was applied than where not, but tho nodiiU'S in tin* 
iiitaate pots were better fomied than the othoi’s. 

The following table shows the amount of produce and tho initial 
and final amounts of nitx’ogen in the sand cultuiu cxiiciunients ; — 
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Dry 

produce 

(giMins). 

Length 



Nitrogen. 



of 

stems 

(cm.)- 

Seeds 

sown. 

-Ibove 

ground 

growth. 

Roots. 

Whole 

plant. 

(lain* 

or 

loss. 

1. ^N'ot infected ; 
nitrate 

4-6310 

106-7 


0-1263 




2 . Infected 5 nitr- 
ate 

6-0186 


0-012 

0-1688 

0-0162 


P 

3. Not infected . . 

1-1660 

97-7 

0-012 

0-0090 




4. Infected 

3-5445 


0*012 

0-0680 

0-0146 


0-0706 

5. Not infected ; 
nitrate 

3-3492 

103-2 

0-009 

0-0827 



? 

C. Infected ; nitr- 
ate 

5-2380 

108-6 


0-1145 



P 

7. Not infected . . 

0-4124 

36-4 





-0-0018 

8. Infected 

2-1755 

02-0 


0-0J.85 


0-0683 


9. 

1-6324 

60-8 


0-0310 


0-0397 

0-0277 


The watcr-cultni’e expoidmeTits were made especially to test tlio 
accuracy of Brunchorst’a view, that in wafcer-culturc the nodules have 
no function, an opinion which Hellricgel was also inclined to adopt; 
(JZeits. y&r, Jlitbenzuck,-Ind,^ 1888, 172). The results (water-culture) 
of the experiments do not support this view, being sinoiilar to those of 
the sand-cultui*e experiments, although the assimilation of nitrogen 
was less than in sand. Tlie numeidcal results are as follows ; — 



Dry 

Lengtli 1 

Nitrogen (grams). 


produce 

(gmns). 

of stem 
(cm.). 

Seeds 
sow n. 

Total 

produce. 

(fain 
or loss. 

1. Infected 5 nitrate.,. 

4-0383 

112-6 

0-0090 

0*1137 

? 

2. Not infcch'd ; nitrate 

3. Infectwl; nitrate... 

6-1436 

332-8 

0-0000 

0-1746 

p 

4-5444 

116-0 

0*0090 

0*1436 

? 

4. Not iiiiccted ; nitrate 

6-0133 

332*8 

0-0090 

0-J014 


5. „ wo nitr- 

ate 

0-4162 

36-6 

0-0090 

0-0090 

0-00(X) 

6* Not iulbcted ; no nitr- 
ate 

0*4721 

46-0 

0-00!)0 

O-OOSS 

-0*0003 

8. Infected; no nitmte 

3 -0712 

93-0 

0 0000 

0-0264 

0-0l7t 

»1* j» 

2-2739 

103*9 

0-(X)90 

0-082S 

0*0735 

10. 

1-0826 

88-4 

0-0000 

0 0321 

0*0231 

11* >j » 

1-1832 

102*8 

0-0090 

0-0276 

0*0185 


* Witli regard to the potrt which hod nitrate, although the amount of nitrate in 
the nutritive solution is given, tho exact amount of solution actually used is not. 
Moreover, tlie amount of nitrogen in the sand at the end of tho experiment was not 
determined, so that tho gain of nitrogen or loss (if any) cannot do ascertained. — 
N. II. J. M. 

VOL. LX. 2 a 
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The most important conclusions are the following : — 

1. The root nodnles are symbiotic formations, which derive benefit 
from the plants by obtaining nourishment from them, and art^ tlms 
enabled to pi*opagate themselves, and on the death of the plant to 
return in greatly increased numbers to the soil. 

2. The symbiosis is of use to the plant by enabling it, under 
the influence of the bacteria, to feed on atmospheric elementary 
nitrogen. 

3. Inasmuch as only plants provided with nodules can acquire 
nitrogen from the free nitrogen in the air, it follows that the assimi- 
lation takes place with the intervention of the nodule bacteria. 

4. The coincidence of the recovery of the infected plant from its 
state of weakness with the emptying of the oldest nodules, taken 
together with the changes vrhich the bacteria were found to undergo 
within the nodules, indicate that the plant only' derives benefit from 
the symbiosis when it has overpowei*ed the bacteria, and that the 
resorption of the products of the bacteria is the main cause of the 
increased production of the plants. 

5. The resorption of the bactero’ids is the means by whieli the 
plant obtains atmospheric nitrogen. 

6. Starch is present in the nodules in considerable quantity, as 
long as they possess vitality, and is directly taken up by the bacteria ; 
it is probable that the bacteria are built up from this shirch and 
elementary nitrogen. 

7. In the absence of other sources, the nodule-bacteria (in pure 
cultivations) are able to assimilate free nitrogen, although to a much 
less extent than when in symbiosis with the plant (compare this vol., 
p. 353). 

In a postscript the author criticises Frank’s paper On the Fiiiigus- 
symbiosis of the Leguminosa?” {Ber, d$ut hot. Ges., 7). 

N. H. J. M, 


Nitrogen Compounds in Vegetable Soils. By BektiikiiOt aucT 
O. {Gompt. rend., 112, 189 — 195). — The authors have sub- 

jected vegetable soil to the action of acids and alkalis of various 
degrees of concentration for various periods of time. The soil UHOtl 
contained 19*10 grams of organic carbon and l*tfG9 gxums of iiiti*o- 
gen per kilo., and if the nitrogen is regai'dcd os existing in the soil in 
the foim of proteid compounds, the particular soil coniSiinod ap])roxi- 
mately 1 part of proteids to 3 parts of humous compounds. 

The action of cold concentrated aqueous potash indicated the 
existence of two groups of nitrogen compounds, one being much more* 
easily decomposed than the other. The action of wanii, diluie, 
aqueous potash results in a continual evolution of ammonia. In 
26 hours at 100®, the alkali made 93*6 per cent, of tho niti*ogen 
soluble. Practically the same result was obtained by fiiTst treating 
with alkali, and afterwards with aci^ and a slightly lower result by 
the action of acid followed by alkali. It would seem that sever*al 
reactions take place simultaneously under the influence of tho alkali. 
The nitrogen compounds at first split up and become soluble, but 
when the action is prolonged, the soluble products gradually lose 
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nitrogen in the form of ammonia or soluble amides, and again form 
insoluble nitrogen compounds. The latter are not stable, but gradu- 
ally decompose and again become soluble. C. H. B. 

Volatile Nitrogen Compounds evolved from Vegetable Soils. 
By Bektuelot {Cornet rend,^ 112, 195 — 197). — Olay soils kept mois- 
tened gradually lose nitrogen in the form of volatile producte, but if 
the same soil is kept dry, the loss, although recognisable, is very much 
smaller. The nitrogen evolved in the foim of volatile nitrogen com- 
pounds is greater than that evolved at the same time in the form of 
ammonia, a result contraiy to that obtained with vegetable soils. It 
is probable that the evolution of volatile nitrogen compounds is inti- 
mately connected with the life of microbes or low vegetable organ- 
isms- 0. H. B. 

Formation and Properties of Humus. By P. A. Kostytcheei’ 
{Avm, Agronom., 17, 17 — 38 ; from Trav. Soc, Nafurali^^tes St- Peters- 
hurg, 20, 1889). — The chief results of the author’s study of the black 
soils of Russia are discussed in this paper. The decay of vegetable 
matter is bi*ought about by attacks of moulds and bacteria, the 
former alone causing the production of dark-coloured iuattei‘S. A 
characteristic of humus is its richness in nitrogen, the humus of the 
black Russian soils containing fi’om 4*00 to 6*66 per cent, of that 
element, whereas meadow hay contains only 1*62 per cent., and clover 
in flower 2*00. When some hay from this land (composed of Festuca 
orina and Koeleria cristafa)^ containing 100 pai*ts dry matter, was 
moistened with 75 parts of water and allowed to decay under a boll- 
glass, air being injected every day, it was found that in six months 
the dry residual matter weighed only 62*25 parts. There was no loss 
of nitmgen, 1*2711 pai'ts being found as against 1*2700 at the 
commencement, but the percentage of nitrogen had risen from 1*27 
to 2*04. Similar experiments made with oak, elm, and other leaves 
gave analogous results ; little or no ammonia is formed, and no nitric 
acid, and the loss of nitrogen is in general 7u7. As hay and leaves con- 
tain proteids, and these quickly decompose with production of am- 
monia, it follows that this ammonia must ho reconverted into otht»r 
forms, and this is done by tho agency of the living organisms, which 
find their nourishment in tlio decaying matter. The nitrogen is in 
fact rcconvei’ted into pi’ote'id compounds, and not into simpler com- 
binations ; thus, of the 2*04 per cent, of total niti*ogGn found iu the 
decomposed hay, 1*893 was i^resent as proteid, and only 0*149 per 
cent, as amidated compouncis. Ammonia and amides when formed 
servo as nutriment to moulds, in the pi*otoplasm of which their nitro- 
gen is stored np, and this, decomposing in its turn, serves as food to 
bacteria, which still retain the nitrogen in proteid combinatious. 
Sometimes, as in decaying oak leaves, the foim of the leaf is 
preseiwed, but almost the whole structure is transformed into <0. 
mass of ramifying and interlacing mycelium. The soil, with its esti- 
mated 60 millions of organisms per gram, must contain much nitro- 
gen in the proteid form, and one set or other of organisms will pre- 
dominate according to variation in the conditions; thus, if soil is 
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moistened and kept under a bell-glass, masses of mould are quickly pro- 
duced throughout. In general, the first development in decaying veget- 
able matter is that of bacteria, the reaction of the medinin b(‘coming 
acid; then follows the decay of these, the ammonia produced neutralising 
the acid, and moulds growing in the neutral medium; afitTwards 
bacteria and moulds develops together. Thus humus always contains 
easily decomposable matter, and consequently the rate of dt'com])ORition 
observed at any period of the decay is nearly the same. Experiments 
on the rapidity of decomposition of humus from the black soils and 
humus from soils further north, made by moistening ecpal weights to 
an equal extent and measuring the carbonic anhydride produced per 
ilieni, show that the rate of decomposition is the same in each. In 
humus produced above the water level, all trace of vegetable stinn*- 
ture is destroyed by the leaves being gnawed and passed through 
the bodies of earthworms, catcrpillai*s, wircwornis, &c , ; under tho 
water level, the vegetable stnictuie is preserved, and peat results. 
Experiments with dead leaves pulverised by the action of these 
animals, in comparison with the same leaves not attacked by them, 
show that little or no influence on the rate of decay results from 
their action. After passing through their bodies, the organic 
matter is still fit to nourish moulds and bacteria, and when thc\st* 
have mnltiplied sufficiently to accumulate a fresh stock of proto- 
plasm, earthworms, &c., attack it again, and so destroy all trace of 
structure. The soil of the black lauds is permeable to a small doptb 
only by water, and this circumstance retards decomposition and 
accounts for the accumulation of humus. The decay of humus is 
fastest in the best drained and most open soils ; for this reason tho 
presence of clay in a soil promotes accumulation of humus. Woods 
promote drainage by loosening the soil and abstracting water, and 
hence in plantations accumulation of humns is retarded, and tho 
earth becomes lighter in colour. Inferior organisms aro the means of 
difEusiog organic matter throughout the soil ; the mycelia of fungi, foi* 
instance, gi*owing on a dead root, minify laterally, and thus cany 
organic matter a little way outwai’d ; succeeding organisms extimd 
this action, and the soil becomes darkened in ]>voj)oriion. Tho 
humic acid of the black earth is almost exclusively in combination 
with lime; tliis lime is, according to tho author, earned to iho in- 
soluble humus as acid carbonate dissolved in water, and ilio Jioid 
caihonate is decomposed by contact'%vith tbe moist humus. To tho 
observation that vegetable matter is blackened under tbe attacks of 
moulds and not of* bacteria, the author adds that some fungi have 
the power of blackening humus, but in other cases they simply change 
the reaction fr-om acid to alkaline, when the blackening is pi*odaco(l 
by atmospheric oxidation, as in the similar case of pyrogallol. 

J. M. H. M. 

Economy of Phosphoric Acid in the Growth of Beetroot. 
By M, Maerckbk (Bied. Cenir., 20, 4—11; from Magd. Zeit, 1890), 
— ^The object of the paper is to show the fallacy of the view that in 
the growth of beetroot heavy manuring with phosphates is necessary 
in order to compensate for the amounts removed by the crop. In tho 
first place, beetroot is a crop which does not require a great amount 
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of pTiosphate ; an average crop will witliclraw from the soil 23*8 lbs. 
per acre ; an average potato crop removes 28 lbs. per acre. Then, 
again, by far the greater part of the phosphate so taken np will be re- 
t aimed to the soil in the form of diffnsioii-re&iducs, &c. As mneh as 
01*1 per cent, may be retarned. From examples given, it is shown 
that the average actual loss of phosphoric acid, that is, the amount 
removed by the crop minus that contained in the waste products which 
are returned from the sugar works, is about 10*6 to 12*3 lbs. per acre. 
This is very nearly compensated lor by keeping cattle. One beast, 
consuming 6*5 lbs. of such food as oil cake and rice meal, &c., will 
yield 50 Ibs- of phosphoric acid yearly. At the rate of one beast to 
Hve acres, this will con-espond with 10 lbs. per acre. A fui'thei* 
amount of phosphates will be derived from the hay consumed. It is 
thus seen that the large amounts of phosphates usually applied are 
unnecessary. There is no evidence to show that the excess of phos- 
phoric acid has any eiffect on the quality of the roots. 

The usual manui'ing with farmyard manure gives more phosphoric 
acid than the beetroot removes, and any further amount of phos- 
phates added must be useless. 

Extensive experiments are being made at the author’s suggestion, 
and, until further evidence is obtained, he proposes that 17*6 lbs. of 
soluble phosphoric acid per acre should be given, except when the 
farmyard manure is preserved by phosphate gypsum. 

With regard to the preservation ot faimyard manure, phosphoric 
acid should be much more extensively employed. The loss of nitrogen 
from one head of cattle in a beetroot farm may bo as much as corx*6- 
sponds with 2*70 cwt. of Chili saltpetre ; 60*6 lbs. of phosphoric acid 
is sudOGlcient to prevent this loss. With the average number of cattle 
(one to 5 acres), and the average loss of phosphoiic acid (10*6 — 12*3 
lbs. per acre), it happens that for the pieservation of the farmyard 
manure exactly the same amount of phosphoric acid is required as 
is contained in the beetroot products which are sold. 

isr. H. J. M. 


Analytical Chemistry. 


Weighing Dried Filters. By F. BuDdiiFi’ {Zeit. atig, 

1890, 633). — The filters are dried in cylindrical vessels 75 mm. high 
and 34 mm. in diameter, with ground caps. After 30 minutes in the 
oven, the vessel is removed, capped, and allowed to cool without 
using a desiccator for exactly 30 minutes, the last 10 minutes being 
in the balance case. After collecting the precipitate, it is dried at 
100° in the funnel, and then for 30 minutes in the same way as the 
empty filter- A constant weight is very soon obtained, 

M. J. S. 

A New Method of Estimating Uncombined Hydrochloric 
Acid in Gastric Juice. By A. Joi.les {MomfaK, 11, 472—481).—- 
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The fltLorescence of a neutral solution of eosin is scarcely affected 
ihy the presence of considei*able quantities of organic acids, whilst it 
ds instantly removed by the addition of only a very minute quantity 
of hydrochloric acid. On spectroscopic examination, tlio neutral so- 
lution of eosin shows two black bands in the blne-gi*een portion ol 
the spectrum; these bands are greatly intensified in preseiiee ot 
alkalis, but if a few milligrams of bydrochlonc acid is added to the 
solution they instantly disappear*, whilst they are, however, unaffected 
by the addition of several grams of lactic, butyric, acetic, or forrai(i 
acids. 

The author makes use of the preceding facts in the following 
Way: — 1 c.c. of a solution of eosin (0*01 giam) in water (100 c.c.) 
is added to 100 c.c., of the solution under investigation, and tlio mix- 
ture’ titrated against aqueous alkali in a vessel with plain, parallel 
sides, so that the formation of the black bands may he specta‘oscopic- 
ally determined. The quantity of hydrochloiic acid, expressed in 
milligrams, contained in the solution which has been titrated is given 
by the eqnation a = n . « -f c, where n is the number of c.c. of alkali 
added, a the hydrochloric acid in milligrams which neutralises 1 c.c. 
of the alkali solution, and c a constant, depending on the thickne.ss 
of the layer of the fluid and the concentiution of the eosin solution 
used. When the solution is 40 mm. in depth, and contains the above 
g^ven quantity of eosin, the constant is 20; that is to say, tho addi- 
tion of 20 milligrams of hydrochloric acid is necessary in ordex* to 
make the absorption-hands disappear in a solution containing ono- 
tenth of a milligram of eosin in 100 c.c. of water. The delicacy ol* 
the method is not affected by the presence of ohloi*idos or phosphates, 
albumin, peptones, pepsin, or by lactic, butyric, acetic, or formic acid. 
In presence of these substances, so small a quantity of hydroohlorici 
acid as 10 milligrams (O’Ol per cent.) can he estimated with pr()- 
«sion. Cl. T. M. 

Potassium lodate as Original Standard for lodometry, 
Acidimetry, and Alkalimetry. By SI. Gkocjks {ZaiK ana. C/iem., 
1890, 385 — ^86, see this vol. p. 360). — Tho facility with wiich purti 
potassium iodate is px'epared i*endei*s it tin ailmiwibh^ husis for 
iodometric analysis. Sublimed iodine is dissolved in hoi, jmrt*, 
modemtely strong potash as long as it docs not colour tho solution. 
The liquid is evaporated to dryness, and tho rosidut^ exhausted witli 
alcohol. The nndissolved portion is repeatedly crystallised from hot. 
water, until it no longer affects sensitive litmus papei*, or gives a 
blue colour with sulphuric acid aud^ starch. The alcoholic solution is 
used for the preparation of potassium iodide ; for this purpose it is 
e^poi-ated to dryness, the residue dissolved in water, and iodine 
added to strong yellow coloration; hydrogen sulphide is then passed 
through the hquid, the filtex'ed solution evapoi*ated, and the iodide 
wystallxsed until pni*e. A permanent iodine solution for standardising 
thiosulphate may be made by dissolving accurately weighed iodine in 
an ^cess of pure potash, and diluting to a known volume. Tho 
solution be preserved unchanged, and the iodine liberated at any 
time by adding excess of acid. M J S ^ 
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Potassium Bromide as Indicator in Chlorimetry. By G. 
DENHifcb (J. Tharni, [5], 23, 101 — 103). — To avoid tlie use of 
alkaline solutions of ar&enions anhydride, which do not remain 
constant, the more permanent hydrochloric solution may ho prepared 
thus : — To giams of arseuious anhydride 10 o.c. of soap solu- 

tion are added and 100 c.c. of water ; after a few minutes contact and 
agitation, the solution is complete in the cold ; 500 c.c. of water and 
100 C.C. of hydrochloric acid are then added and the mixture shaken 
again ; finally it is made up to 1 litre, and again shaken. To make 
an estimation, 10 c.c. of the standard solution is placed in a flask, 
some drops of a concentrated potassium bromide solution added, and 
then the chlorine solution until a slight yellow tint just persists. This 
is much more convenient than the addition of sulphate of indigo. 

J..T. 

Teclmical Valuation of Bleaching Powder. By L. Vanino 
{Zeit, ang, Ghem., 1890, 509 — 510). — rapid and fairly accurate 
estimation of the valuo of bleaching powder can be obtained by ti'eat- 
ment with hydrogen pei'oxide, causing the oxygen evolved to displace 
water from a receiver', and measuring the water expelled. TJio 
weighed substance (2 grams), finely ground with water, is placed in 
a small flask ; the hydrogen peroxide in a stopcock bulb, of which 
both the upper and lower ends are connected with the flask, so that 
no alteration of volume occurs when the liquid is admitted to the 
flask. The gas-evolution tube is connected with one neck of a 
WoulfC’s bottle full of water. Through the second neck passes a 
thistle funnel reaching nearly to the bottom of the bottle. Through 
a tubulure near the bottom passes a tube which, being bent at right 
angles, can be depressed by rotation in the cork until water begins to 
escape. On mixing the hydrogen peroxide with the bleaching 
powder, a quantity of water flows out equal in volume to the oxygen 
liberated. The tables published by the author (this vol., p. 246) allow 
the percentage of oxygen or chlorine to be read off without calculation. 

M. J. S. 

EstimationL of Pluorine- By H. OrrERMAXN (Zdt ang, Ohem., 
1890, 615 — 6181. — The author gives a somewhat full recapitulation of 
the methods hitherto proposed, and tlicii describes the following 
process, which, unlike some older ones, is equally serviceable when 
organic substances, carbonates, or chloiidos are present. It is based 
on the expulsion of the fluorine as silicon fluoHdo, which, being then 
decomposed by water, yields hydrufluosilicie acid, which can be 
titrated with an alkali. The substance is mixed with 15 2>^i^ts 
ignited quartz powder, and placed in a 200 c.c. flask furnished with 
tubes for the admission of air and escape of gas, and with a funnel 
tube for inti'oducing sulphuxic acid. Aii*, dried and freed from 
carbonic anhydride, is passed into tbo flask at the rate of about two 
bubbles per second. The escaping gases pass over sulphuric acid in 
a second similar flask, in which a thermometer is inserted. Both 
flasks stand on the same hot plate, and are heated to 150 — 160®. The 
gases next pass through an empty then through one contain- 

ing fused calcium chloride and pumice satuiuted with anhydrous cop- 
per sulphate, and thence through a tube reaching to tbo bottom of a 
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beaker, containing enotcgli mercnry to form a lute, and about 150 c.c. 
of -water. The tube is liable to get stopped up. When the docoin- 
position is complete, cochineal tincture is added to the liquid in the 
beaker and then standard alkali to a distinct alkaline reaction. 1 c.c. 
of normal alkali equals 0*019 gram of fluorine. Al. »J. 

Gasometric Absorption of OzygexL By L. L. Eoniimok; 
{Zeitang, Ghern,^ 1890, 727 — 728). — Jk. solution of ferrous tartraie in 
excess of alkali absorbs oxygen -with great mpidity, and is free from 
the inconveniences of many of the reagents proposed for that purpose. 
Three solutions are made, containing : (A) 40 grams of crystallised 
ferrous sulphate ; (B) 30 grams of sodium potassium tai^rate ; (0) 
GO grams of potash, each made up to 100 c.c. with water. One volume 
of A is pointed into five volumes of B, and then one volume of 0 is 
added. A clear solution is thus obtained, which, when used in a 
Hempel’s gas burette, absorbed the oxygen from 50 c.c. of air com- 
pletely in four minutes, and in four experiments gave results com- 
])rised between 20*8 and 21*2 volumes per cent, M. J. S. 

Estiinatioxi. of Oxygen Dissolved in Water, By G. Linossiek 
(J. Fharm. [5], 23, 103—106). — ^The oxygen is absorbed by ferrous 
tartrate in alkaline solution, phenosafi*anin being used as indicator. 
A 500 c.c. flask, provided with a glass tap at the bottom, is ebarged 
with about 400 c.c. of mercury, 20 c.c. of sodium hydroxide solution 
of 36® B, 20 c.c. of a 20 per cent, solution of potassium sodium 
tartrate, a drop or two of dcoholic solution of pure plienosafranin, 
and finally water, to completely fill it, A caoutchouc stopper with two 
holes is placed in the neck, care being taken to exclude all aix* 
bubbles, and in one of the holes is inserted the jet of a burette 
previously completely filled below the stop-cock with standax'dised 
ferrous sulphate, and the other hole receives the tube of a stoj>perod 
funnel, the tube of which has been primed with the water to bo 
examined. The whole should be perfectly tight, so that on opening 
the lower stop-cock no mercury runs out. Forrous solution is now- 
added drop by drop, until the rose tint just disappoax-s ; then 50 c.c. 
of the sample is placed in the funnel and passed cai’ofully into the 
flask, and ferrous solution is again added to the same point as bofons 
After the apparatus is once pi'epai*ed, several ostimaiions can be 
successively made without renewing the solutions contained in the 
flask; a fresh portion of the sample is added and more toiTOus 
sulphate until the mercury is ran out. Throe ostiinations of the 
same sample should be made and the last one taken. To standardiso 
the ferrous solution, water which has been in prolonged contact with 
air should be employed; when its temperature and the hoiglxi of 
barometer are known, the amount of oxygen dissolved can iS obtained 
from the known solubiliiy of oxygen, A convenient solubion contains 
3 grams of ferrous sulphate and 10 c.c. of sulphuric acid per litre, 
f^litrates and nitrites do not affect the result. Substances like 
glucose which exex*t a strong reducing action in alkaline solution 
are the only obstacles ; the results are not affected by the addition of 
oiine, albuinin, or infdsion of vegetable earth, J, T. 
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Volxunetric Estimation of Sulphur Dichloride. By G. A. Lii 
Roy (GlieiJi, Genir,^^ 1890, ii, 1027 ; from Mmi, tScL [4], 4, 1115 — 
1116). — The following method is recommended by the author; — A 
•weighed or measuicd quantity of the sulphur diohloriclo of commerce 
is added to a moasui*ed volume of sodium hydroxide of known 
sti‘ength. The dichloride is decomposed into sodium sulphide, thio- 
sulphate, sulphite, sulphate, and chloride, and free sulphur. The 
hitter is readily dissolved by boilii^ the alkaline liquid. It is then 
cooled and hydrogen peroxide added, and the liquid gently warmed, 
whereby the sulphur and lower sulphur compounds of sodium are 
ovidised to sulphate. The excess o£ hydrogen dioxide is destroyed by 
boiling. The excess of alkali is now determined volumetrically, as 
also the chlorine, from which data the amount of sulphate coiTespond- 
ing with the sulphur in the sulphur dichloride is calculated. 

J. W. L. 

Purification of Sulphuric Acid for KjeldahTs Process. By Q*. 
Lunoe (Zeit. antj. Ghent., 1890, 447 — 448). — The success obtained by 
JMoldola and Moritz iu purifying snlpburic acid fi'om ammonia by 
heating 'vvith potassium nitrite (Abstr., 1888, 628) was due to tlieir 
using a quantity of nitrite almost exactly equivalent to the ammonia 
to bo removed, so that no excess of nitrogen trioxide remained to be 
boiled out. The author shows by fresh experiments, as well as by 
reference to the known facts of sulphuric acid manufacture, that 
nitogen tnoxido cannot ])e boiled out from concentrated sulpbmic 
acid, but, in consequence of the formation of the very stable nitrosyl 
sulphate, actually concentrates in the residue left after boiling down 
tbe strong acid. M. J. S. 

Estimation of Nitric Nitrogen by Aluminium. By A. SrurzKit 
(ZeiL ang. Ohem., 1890, 695). — The conversion of nitric acid into 
ammonia by the action of aluminium and an alkali is one of the most 
convenient modes of estimating it, but it fails altogether with cei'tain 
specimens of aluminium, which, there is reason to believe, are not 
made by the use of sodium. It is suggested that tbero may be traces 
of sodium iu the aluminium made by the older process, and that their 
presence may be a condition of its suitability. M, J. W. 

EstinLation of Nitric Acid by Reduction to Ammorda. By 
K. Ulscii (Gh&in. Gentr., 1890, ii, 926—027). — nitric acid is 
reduced by means of finely divided ii‘on and dilute snlpburic acid. 
Not more tlian 0‘5 gram of nitrate is introduced into a half-litre flask, 
dissolved in 25 c.c. of water and 10 c.c. of dilute (2 : 1) sulphuric acid 
and 5 grams of femuin, hydrog&iio reduct'tm, added. Tho flask is then 
gently heated with a small flame, which, as tho reaction moderates, is 
inci‘ea&ed so that after about four minutes from the commencement 
the liquid is brought to boiling. 

During tbe reaction, the neck of the flask is closed by a loose, 
hollow, pear-shaped glass stopper, containing about 25 c.c. of water, 
which acts as a condenser. 

After the redaction, 50 c.c. of W'^atcr and 20 c.c. of aqueous soda 
(sp. gr. 1*25) are added, and the ammonia distilled off. Tho whole 
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process occupies from 15 to 20 minutes. The results arc as follows : 
of six determinations of potassium nitrate, the highest was 13*89, the 
lowest 13*82 per cent, of nitrogen (theory = 13*8G) ; of four deter- 
minations of sodium nitrate, the highest was 16*52, the lowest 16*43 
per cent, of nitrogen (calculated 16*47) ; two determinations with 
barium nitrate gave 10*65 and 10*60 per cent, of nitrogen (cjilcnlatod 
10*73). Hydrochloric acid, as a substitute for sulphuric acid in the 
reduction process, does not give such accurate results, although the 
presence of chlorides does not seem to affect the accuracy at all. 

J. W. L. 

lodometric Estimation of Nitrates and Chlorates. By L. L. 
De Koitikck and A. Hihoul (ZeiL ang, Olieni,, 1890, 477 — 481).— 
When a nitrate is distilled with a sufS.cient excess of hydrochloric acid 
of the highest concentration, the metal is wholly converted into 
chloride, all the nitrogen is given off as nitric oxide, and the re- 
mainder of the oxygen is repi*esented by an equivalent quantity of 
chlorine, which can be estimated by absorption in potassium iodido 
and titration of the liberated iodine. The vessel A is for the genera- 
tion of hydrogen chloride by the action of concentrated sulphuric acid 



on ammonium chloride (Abstr., 1881, 138). B is for generating 
carbonic anhydiide, which must be peifeotly free from air. The 
substance is placed in 0 with a sufficient, but not oxcossivo, quantity 
of water (2—3 c.c. per decigram). Potassium iodide, of which too 
great an excess should not be used, is placed in the Volhardt 
absorbers D, D', and the end tube is either connected with the Sohilf ’s 
azotometer E, filled with strong potash, in which tlio nitric oxide 
^y be measured as a control, or is dipped under mercury. The air 
is now completely expelled from the apparatus, and hydrogen chloride 
is then passed into 0 until the water is satui’ated. A slow stream of 
both gases is maintained, and the contents of 0 are boiled until the 
yellow colour of the nitrosyl and nitroxyl chlorides has disappcai*cd. 


ANALYTICAL OHBxMISTRY. 


619 


The contents of 0 may even be distilled to dryness. The last traces 
of chlorine are then driven over by a more rapid cuiTent of gas, and 
the iodine in 1) and D' is forthwith titrated by thiosulphate. Since 
differences coiTOsponding Avith OT c.c. of N/lOO thiosulphate (equal to 
0’0209C milligram of nitric acid) can be estimated, the process is 
applicable to very small as well as large quantities of nitrates. The 
pi'esence of chlorides and biomides is not injurious. When iodides 
are present, the residue in G should be added to the solutions in D 
before titrating. Chlorates can be assayed by the same process. 

M. J. S. 

EstimationL of Pliosplioric Acid in Urine. By B. Q-uildaumk- 
(xENTiL (Ohetri. Oenti\^ 1890, ii, 893; from Schweiz. Wochetisohr. 
Pharm., 28, 327 — 332). — The author recommends the estimation of 
the phosphoric acid in urine by precipitating it with magnesia 
mixture in a graduated tube ; from the volume of the precipitate, the 
amount of the phosphoric acid is calculated. J. W. L. 

Detection and Estimation of Boric Acid in Milk and Cream. 
By C. 111. Cassal {Aualijbi, 15, 230 — ^232). — The usual tests suffice for 
tho detection of boric acid and borates in milk and cream, but foi^ 
their estimation the milk or cream is rendered alkaline, evaporated 
and 'incinerated, and successive small quantities of methyl alcohol ai'e 
distilled from the ash previously aciditied with acetic acid. The dis- 
tillate is collected on a known quantity of ignited lime, which is 
subsequently re-ignited and reweighed : the increase in weight is 
boric acid. D, A. L. 

New Method for Decomposing Silicates. By P. Jannasoh 
{Ber.f 24, 273 — 278). — In order to obviate the necessity of fusion 
with sodium carbonate, and, in estimating the alkalis, of solution 
with hydrofiuoi*ic acid and sulphuric acid, in the case of those sili- 
cates which are incompletely decomposed by hydi'ochloric acid under 
ordiuaiy conditions, the author recommends that the finely-divided 
silicate should be heated at 190 — 200° with hydi'oclilorio acid (4 : 1) 
for 10 to 12 houi's, Tho substance and the acid are placed in a 
platinum tube (a diagiam of whidi is given), closed with a platinum 
capsule, and enclosed in a sealed glass tuk' also containing hydro- 
chloric acid ; the whole of tho air must bo expelled from the platinum 
and glass tubes by a stream of carbonic anhydride bofoi*o sealing tho 
glass tube, otherwise a considerable quantity of platinum is dissolved 
by the acid, and even when the air is expelled, tho solution obtained 
contains about O'o por cent, of this motsd, which has to be removed 
by precipitation with hydrogen sulphide after separating the silicti. 
Two analyses of a sample of labradorite were made ; the results agree 
well with those obtained by the usual methods. JB\ K. 

Estimation of Inorganic Salts in Small Quantities of Blood. 
By G*. N. yrrwART (Froc. PhysioL 6Vc., 1890, 18 — 21). — The method 
depends on the fact that the blood, so tai* as its cloctiical resistance 
is concerned, is practically a dilute solution of the inorganic salts in 
it. In dilute solutions of a single olectrolyto, the rosistauce is in- 



6^0 


ABSTRACTS OF CHEMICAL PAPERS. 


veTBely proportional to the strength of tho solution.^ If the total 
amount of ash varies, and the relative proportions ol the cli Keren t 
salts do not vaiy, then it would be sufficienily accurate for the 
purpose to determine the ash by incineration once for all, an<l to 
measui’e the resistance of a standard tube of tho samo blood. The 
relation between i^istance and ash would then enable one to calculate 
the latter from the former in any other case. Even it considorabli* 
variations in the relative proportions of the different salts occur, the 
resistance is found to coirespond very fairly with tho amount of 
inorganic material. Thick- walled glass tubes of uniform and fine 
internal calibre were used. The fine column of blood in these was, 
by non-polai*isable electrodes, connected with a galvanometer, or hy 
platinum wires to an electrometer. W. D. II. 


listimatiozL of 2iac and Nitrogen in Pickled Railway 
Sleepers. By A. Q-riitm u {Zeit ang. Ohpm,^ 1890, 386 — J187).— Eor 
estimating the zinc, the wood may he incinerated alone in a platinum 
basin at a dull-x*ed heat, over a bunsen burner, or more rapidly by 
mixing 10 grams of fine raspings with 5 grams of sodium carbonate' 
and 2 or 3 of potassium nitiate, and cautiously bniming in a platinum 
basin. The charred mass is treated with acetic acid, the undissolved 
matter with the filter returned to tlie basin, and completely inciner- 
ated. The ash is dissolved in acetic acid, and the solution filtered 
into the former solution. The solution is mixed with a little sodium 
acetate, and precipitated by hydrogen sulphide. After 12 hours, tho 
precipitate is collected on a close-grained filter, washed with water 
containing hydrogen sulphide and a little acetic acid, and weighod as 
usual. Test analyses showed a very satisfactory approximation. 

The nitrogen in wood is best estimated by Kjoldahl’s method. 
Tho following results show considerably less niti'ogen than found by 
either Ghevandier or Webei* : — 


8ui3iinor wood. 


Pine, 25 years old 0 160 

Beech, 130 years old 0T89 

Oak, 120 years old — 


Winter Vi oocl. 
0-185 
0-17() 
0-170 


The steaming to which wood is subjected before impregnating 
with preservatives i*educes tlie nitrogen by about oiie-fifth. 

M. J. S. 

Detection, of Traces of Copper in Distilled Water. By H. 
Thoms (J*. Fharm. [5], 23, 27—29 ; fiom Fliwrin, Oe^ifralhalle, 1*800 ; 
after Mon. Sci., 1880).— Copper to the extent of 1 : 200,000 in dis- 
tilled water gave no indication with either ammonia or potassium 
ferrocyanide, but with potassium iodide solution, a faint yellow colour 
appeared which gave a dis^ct blue tint with stai'ch paste. A com- 
paxative test with pure distilled watei* showed no coloration with 
iodide. 


Volumetric Estimation of Cobalt. By M. A. v. Bins and P 
WiGCBRT (Zeit ang. Ghem., 1890, 695— 696).— In prosence of an 
excess of zinc oxide, cobaltous salts are oxidised to oobaltic oxide by 
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pormanganate, but tlio end of the reaction cannot be obsei'V'ed since tbo 
I)i*ecipitate refuses to subside. On adding an excess of permanganate, 
however, and titrating back with a reducing agent, the precipitate 
ftottles well and the colour of the liquid is easily seen. The values of 
the solutions mast be ascertained empirically, as the reactions do not 
coiTcspond precisely with the equations. The best results have been 
obtained by the following mode of procedure : — The cobalt solution is 
freed finm sulphates by barium nitrate, and then from excess of acid 
either by evaporation or by neutralising with soda. The liquid is 
diluted to 300 c.c., mixed with a small excess of zinc oxide, and 
heated to boiling. An excess (5 — 10 c.c.) of standard permanganate 
is run in and the boiling continued for 10 minutes. 30 c.c. of zinc 
chloride solution (made by neutralising a 19 per cent, hydrochloric 
acid with zinc oxide) is added, and the excess of permanganate 
titrated back by arsenious acid. The results are fairly satisfactory, 
but the method is, perhaps, capable of improvement. M. J. S. 

Elementaiy Analysis by an Electrothermal Method. By J. 
OsBR (Monatsh.^ 11, 486 — 500). — The substance to be burnt is placed 
in a porcelain boat surrounded by a coil of platinum wire, which is 
<*ontained in an ordiitary combustion tube. A stream of oxygen is 
]‘)nssed along the tube, and at the same time the platinum wire is 
heated to i^edncsa by moans of an elective current, the wires being 
kept insulated by passing through narrow apertures in a porcelain 
cylinder fitting into the tube. In order to insure perfect combustion, 
the decomposition products and the excess of oxygen ai*o led through 
a narrow aperture in the porcelain cylinder filled with granular copper 
oxide and heated to a high temperature by an electrically ignited 
platinum wire which also passes through the canal. The author 
givos details of the precautions necessary to ensure satisfactory 
results by the method, and accompanies his description with the 
numerical results he has obtainec^ and a sketch of the apparatus 
employed. The ultimate object is to effect in one appai*atus the 
elementary analysis and the determination of the heat of combustion 
of the substance. The description of the manner in which the 
latter is to be simultaneously effected is reserved for a later com- 
munication. G. T. M. 

New Potash Apparatus for Use in Elementary Analyses. 
By A. Dklislb 24, 271 — 273). — The now apparatus, a diagram 
of which is given, consists essentially of a small glass cylindet* oon- 
ttiining potash, and provided with a bulbed inlet tube and' an inverted 
LI -shaped outlet. The stem of the inlet tube is fused into the top of 
the cylinder, and passes to within a shoi*fc distance of tho bottom of 
the vessel ; attached to this tubo, and a short distance apart, are two 
<liscs (made by blowing bulbs on the inlet tube and then compressing 
them) slanting slightly downwards so as to form conical paititions 
which, do not quite reach to the circumference of tho cylinder. When 
tho apparatus is in use, air collects under the discs and the potash 
becomes separated into throe layers by two air chambor«5, so that the 
ges passes through tho liquid three times. Tho exit is an inverted 
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(J -shaped removable tube, one end of which is ground into the 
cylindrical vessel, the other being drawn out to a smaller^ diameter ; 
one half of this tube i& filled with solid potash, the other with calcium 
chloride or soda-lime. 

The apparatus is easily filled and emptied and its weight when filled 
for use is about 65 grams. S. K. 

Estimation of the Inorganic Constituents of Soils. By 
Bebthelot and G. Andb]6 (^Gomjpt, reivil., 112, 117 — 121). — The 
authors emphasise their previous statements (Abstr., 1888, 120, 881, 
743) that accui*ate analyses of soils cannot be made by mere treat- 
ment with acids, even after calcination. For estimations of alkalis, 
iron, and aluminium, an elimination of the silica is always necessary, 
and this is true also in many cases for the estimation of calcium and 
magnesium. ITo accurate or useful distinction can be made between 
silicates that are attacked by acids and those that are not attacked. 
The organic acids in plant-roots decompose silicates, and utilise their 
constituents, even though the same silicates ofEer considerabh^ resis- 
tance to the action of inorganic acids. C. 1 L. B. 

Estimation of Fusel Oil in Spirits. By A. SiirTZER and 0. 
REiaMAiE {Zeit mg. Gliem., 1890, 522 — 531). — The authors have 
sought to modify Rose’s process (Abstr., 1885, 600) so as to make it 
capable of estimating smaller proportions of fusel oil. The influoiu'e 
of temperature variations was eliminated by making all the roadings. 
at as near 15® as possible, and applying a connection of ± 0*01 c.o. for 
+ 0'1°, With regard to the pure alcohol required to furnish a 
^tum line for the increments in the volume of the chloroform, it 
was found that when specimens, purdiased as were 

fractionally distilled, both the early and late fractions gave higher 
values than the intermediate ones. A large appaiatus was used in 
which 250 c.c. of alcohol and 50 c.c. of chloroform could ho shaken 
and in which differences of O'Ol c.c. could be estimated, coircspond- 
ing with 0-0028 per cent, of amyl alcohol, but tho oxpoinmental lUTors 
were assumed to amount to about four times this quantity, so that 
(since spirits of high alcoholic strei^th have to be diluted to 80 per 
cent, before testing) 0*06 per cent, in tho oiiginal spirit is the 
smallest quantity that can he estimated with cei'tainty. On distilling 
a spirit which did not iudicate more than O'l per cent, of amyl 
alcohol, with a sufElcient excess of calcined i)otash, 900 c.o. couhl l)<‘ 
distilled from a litre without an appreciable amount of tho fusel oil 
passing over*, whilsb the whole of the amyl alcohol could b(i obtainocl 
in the last fraction by distilling to dryness, then adding 100 c.c. of 
water to the residue in the retort, and distilling again. In this way, 
anything exceeding O’Ol volume per cent, could be detected with 
certainty. When more than O’l per cent, is present, it begins to pass 
over earlier, so that with 0*5 per cent, even tho first J of the distil- 
late is distinctly contaminated. In examining samples of high purity, 
the middle fraction should be used as the standai‘d alcohoL The 
earlier fractions often contain substances which give a negative 
result. The spirit to be tested should firat he distilled with potas- 
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ftitim lij^droxide. A poi*fcion of tlie distillate is then accurately diluted 
to 30 vols. per cent. (0*9656 sp. gr. at 15°), and 250 c.c., with 2 5 c.c. 
of sulphuric acid of 1*286 sp. gr., shaken with 50 c.c. of chloroform. 
With pure alcohol, the volume of the chloroform will increase to 
54*5 c.c. If more than 0 15 per cent, of fusel oil is indicated, it will 
he necessary to remain satisfied with the accuiacy thus obtainable ; 
if less is shown, one or more litres with 100 grams of dry potash pei* 
litie is slowly fractionated. The first half of the distillate is rejected, 
the remainder is collected in fractions of 100 c.c., and when distilla- 
tion ceases 200 — 250 c.c. of water is added, and 100 c.c. more distilled 
by the heat of a paraffin bath. This is used to dilute the last 
alcoholic fraction. Each fraction is diluted to 0*9656 sp. gi*. and 
250 c.c. shaken with acid and chloroform as above. M. J. S. 

Analysis of Dynamite. By ScnEiDiud (^Zeit ang. Ohem , 1890, 
614 — 615). — It is usually only necessary to estimate the nitroglycei'ol 
and the moisture. I’he foimer is extracted with ether, and weighed 
after evaporating the ether and drying over sulphuric acid. Warm- 
ing must be avoided, since even at nitroglycerol volatilises per- 
ceptibly. The mineral constituents are infusorial earth and baiytes, 
w'ith small quantities of sodium carbonate, chalk, or magnesium 
carbonate. When other substances soluble in ether are present, the 
nitroso-nitrogen may be estimated by means of Lunge’s nitrometer, 
or better by the Schulze-Tiemann modification of the ferrous chloxide 
process. 

In gelatin dynamite there are both nitroglycerol and nitrocellulose, 
besides potassium nitrate. On treatment with ethei*, the nitroglycerol 
is removed. Water then extracts the nitrate, together with sodium 
carbonate and other salts : a mixture of ether and alcohol (2 : 1) then 
dissolves (from the re-dried substance) the lower nitrocellulosos, and 
finally, any trinitrocellulose may be dissolved by ethyl acetate. Thei*o 
may remain wood meal, chalk or magnesia, and sometimes red hole or 
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barytes, the last of which must be regarded as an adulterant. ‘For 
collecting the mtric oxide wheji using Schulze’s process, the antlior 
i*ecommends the form of eudiometer hero figui*ed. The narrow tubes 
are fused in at the bottom. M. J. S. 


Potassium Mercnro-iodide as a Reagent for Aldehydes. By 
L. Okismbr {J. FJiarm, [5], 23, 29 — ^30 ; from Bents, Ohmn, Zeif,^ 1880, 
81 ; after Mon, Soi,^ 1890). — The aldehydes give a jJalc-yellow f 
brown or black precipitate, according to the concontrjition, with an 
alkaline solution of potassium mercuio-iodide. The addition of baryta 
water to the solution of mercury chloride in potassium iodide is 
preferable to the employment of soda or potash ; still Nessler’s reagent 
serves very well. Rectified commercial ether, for example, always 
contains aldehyde, even that distilled over sodium. To remove this 
impurity, the ether is agitated with increasing quantities of the 
reagent until no further precipitate is produced. After decantation, 
the ether is dried over potassium carbonate and distilled, wlioii it 
boils at 34*5® to 35®, and has a density of 0*718 at 17*5®. J. T. 


Acetone in Urine. By Saleowski and T. Tankict'ii (J. Pltatui. 
[5], 23, 194; from Eejpert. depharm ,), — Urine is often found to con- 
tain acetone, which may be estimated by adding 10 c.c. of concontM\iod 
sulphuric acid to 300 c.c. of the urine and distilling as far ns possible ; 
to the distillate aqueous potash is added, then a solution of iodine in 
potassium^ iodide, and the mixture allowed to remain 24 hoai*s. The 
iodoform is then collected, dried, and weighed. The acetone does not 
appear to pre-exist in the urine, but is formed by distillation with an 
acid, and the amount varies with the amount of acid added, and witli 
the total amount of distillate. j t 


UroehloraJic Aeid in Urine. By Waghjsb (J. Pfuirm. I. 
23, 115 — 116° ; from Jreh. Med. ei Ph. milU.).— About 20 c.c. of 
nrme i8 passed througli a moistened filter, Imlf of it evaporated on'tlio 
water-bath, acidified with, salphnric acid, cooled, and repeatedly 
agitated with fresh portions of a mixtnre of one volnino of alcoliol 
and two ■rolumes of ether. After distilling, the i* 06 i(lno saturated 
mth a slight excess of potash is exhausted throe times with boiliiiif 
ahsolnte sdcohol. This solution, filtered, and porfoetly limpid, is urt-I 
cipitet^ hy a large excess of etlier. After aboni 24, hours, the hImoh 
of the are covered by mmute, white, orystallino tufts. The other 
Moaj^ly poured off, and the deposit is dissolved in cold water ; 
aftermtration, a few ^ps of the solution can he applied to show 
the reducing action of the acid on alkaline copper or bismuth solution, 
or on an ammoniMal ^ver nitrate solution. In each case, very 
decided redaction is obtained. This reduction may, howevoi* he tino 
to d^trose, so that farther treatment is necess^. The alkaline 
^uid M slightly acidified with nitric acid, and freeS from ohloridos 
^ slight excess of silver nitrate. The filtrate is boiled for two 
hOTXs with Mcess of potoh and five or six volumes of alcohol of 96° 
After removing silver oxide and alcohol, nitric acid and silver Strate 
giveaperceptible precipitate of silver chloride, which gives the amount 
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of the chlorine derived from the nrochloralio acid in the urine. 
5U0 c.c. of a normal urine gave negative rebults. J. T. 

Bleaching of Beeswax ; Composition of White Wax. By A, 
Bimmntj and P. ButbiNii (B«ZZ. Hoc. Ohim. [3], 4, 4G5 — 470). — In the 
bleaching of beeswax, light is the chief factor, since the bleaching 
goes on in a vacuum, or in an atmosphere of carbonic auhydiide, 
nifecogen, &c., but ceases in the dark even in an atmosphere of ozone. 
Pure beeswax becomes biittle when bleached by exposure ; and to 
prevent this, it is customary to add 3 — 5 per cent, of suet, which also 
expedites the bleaching process ; the addition of turpentine oil has 
a similar effect. Other agents made nse of are : — Potassium per- 
manganate, potassium dichromate, hydrogen peroxide, and animal 
charcoal. The following table shows the altei^ation in chemical 
character suffered by the wax in the bleaching process (p. 62(5). 

Compare this vol., p. 131. T. G. IN’. 

Modified Fat Bxtractiou Apparatus. By J. S. Edkins (Studies 
from Physiol. Lab., Owens College, 1, 239 — 241). — The apparatus 
debcribod and figured is somewhat different fi*om DrechseUs ; the 
ether circulates more rapidly, and there is less fear of explosion as 
the ether is completely condensed before reaching the upper flask, 
instead of filling it with a mixture of cold condensed ether and hot 
ether vapour. W. D. H. 

Estimatioii of Fat in Milk. By J. Gobodbtzky (Zeit wtvg. Ohem., 
1890, 418—421). — On a comparison of Roso’s method (Abstr., 1888, 
1135) with that known as the “ sand process,’* in which three hours’ 
extraction with ether was used for the latter, Bose’s method gave 
almost invariably the higher results. The extraction was therefore 
prolonged to five hours, and great care was taken to avoid losses 
when transfon'ing the residue to the extractor. The difference now 
fell from an average of 0*08 per cent, to 0*04 per cent., and on further 
prolonging the extraction the numbers became still closer. With 
poor milk, the acvou houits’ extraction was found insufficient, quanti- 
lies such as 0*02, 0*00, and 0*07 per cent, of fat being obtained by 
allowing the residue, afior seven hours’ oxiiuetion, to soak in othci* 
during the night. 

Comparing Woxhlet’s areomeh'ic method (Abstr., 1881, (556) with 
the others, the results agreed eloholy (diiTerenee 0*02 per ceiii.) with 
the sand process after throe hours’ extraction,’ but with five hours’ tlio 
average difference is larger (0*05). Bose’s method invariably gives 
a higher result than Soxhlet’s, the differences lying between 0*012 
and 0*21 per cent., with an average of 0*081. M. J. S. 

The Oleorefractometer. By F. Jean (Didl Soc. GMm. [3], 4, 
105 — 108). The instrument consists of a hollow prism placed in tho 
centre of a vessel which can be filled with water, and by means of 
which oil introduced into tho prism is heated to a definite tempera- 
tui’o. A collimator and a telescope are attached to opposite sides of 
tho vessel in tho line of the prism, and the amount of refraction pro- 
duced by tho oil is measured by the deflection of tho shadow of a 
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vertically -interposed shutter on an arbitrary scale placed within the 
ielescopo. An oil having the same refraction as the water being 
])lMced in tlio prism, the latter is heated to 22®, and Ihe shadow is 
adjusted to the zero of the scale, the oil to be tested is then intro- 
duced, and the corresponding deflection is road off. Animal oils pro- 
duce a deviation to the left, and vegeta])le oils to the right, and the 
deviation produced by various oils values within wide limits, so that 
the detection of oils and of any falsification is rendered possible. 

T. G. 3sr. 

Volnmetric Estimation of Albumin in Urine. By F. Ven- 
TUROLi {Ohein. Centr,^ 189U, ii, 795 — 796 ; from L’Orosi, 13, 255 — 257). 
— The method depends on ihe tact that mexcuric chlox’ide precipitates 
albumin from urine acidified with acetic f cid, befoi’o combining with 
potassium iodide. The standard solution of mei'cnric chloride is 
I>repared by dissolving 1 gi’am in 100 c.c. of water, of which 1 c.c. is 
equivalent to 0 0245 gi*am of albumin, this value being determined by 
estimating gravimetricalJy the albumin in a sample of ni'hie, and 
titi*ating it also with the gtondard mercuric chloride. The method is 
pi*actised thus : — To 5 c c. of ni'ine, 6 c.c. of u 5 per cent, solution of 
potassium iodide is added, together with a few drops of acetic acid. 
The mercni'ic chloride solution is then run in drop by drop until a 
permanent } ellowish-rod coloration is produced. From the number 
of c.c. used, 1 c.c. is deducted for that which has combined with the 
potassium iodide, and the difference is multiplied by the factor 0*0245. 
If the niune should contain any alkaloid, the results ai'e naturally too 
high. J. ’W. *L. 

Estimation of Humus iu Soil by Raulin^'s Process. By G. 
Paturel Afjron,, 16, 558 — 571). — When a solution of manga- 
nese sulphate is heated with potassium permanganate, a black pre- 
cipitate of manganese dioxide, culled by Baulin ‘‘manganese bi'ouze,” 
is immediately ])rodnced, and the liquid becomes acid and colourless. 
The precipitate can be redissolvod by lunning in standard oxalic acid 
to tlio hot liquid, and the oxalic acid used is exactly propoi'tional to 
the dioxide formed. If a solution soil hninus bo heated with 
double the necessary quantity ot “manganese bronze,” it is com- 
])letely oxidised, and the quantity of oxygen taken fiom the precipi- 
tuto to do this can be inferred bj*' eHtiinatiiig the residual “ manganese 
bronze ” with oxalic acid. On this princi})lc is founded tho following 
j)i*ocess : — Tho manganese sulphate solution contains 16 grams of the 
])ure anhydrous (calcined) salt per litre ; the pcrmangiinate ooiitams 
10 grams of tho salt per litre, and a decimal solution also is used, made 
by diluting this 10 times. Normal oxalic acid, and dilute sulphuric 
acid containing 150 grams of sulphuric acid per liti*e are requix*ed in 
addition. The manganese solution is titrated by heating for a 
moment in a flask 10 c.c. of the manganese sulphate with 10 c.c. of 
tlio permanganate ; 100 c.c. of distilled water and 4 c.c. of the sulphuric 
acid are thou added, the liquid boiled, and noi*mal oxalic acid run 
in from a bui'ette until tho precipitate is just dissolved; the slight 
excess of oxalic acid required for this is estimated by titrating back 
with decimal permanganate, and deducted from tho total quantity 
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used. The relation between the solutions being thus establish ed, a 
precipitate of “ manganese bronze” is obtained as before, in a licpiid 
made np of 10 c.c. each of manganese sulphate and pennangauate, 
100 c.c. water, and 4 c.c. dilute sulphuric acid. A measured volmno 
of the humus solution to be estimated is added to this, the qiiaiitiiy 
taken being such as will consume the available ox^'^gen of not more 
than half the “manganese bx'onze.” The mixture is heated for 
eight hours on a sand-bath at a temperature near ebnllitiou, watoi* 
being added periodically to replace that evaporated. The estimation 
of the remaining “ manganese bi'onze ” by oxalic acid is conducted as 
before, the difiEerence between the two quantities of oxalic acid b(‘iiig 
a measure of the humus. The quantities of normal oxalic a<*id 
equivalent to different weights of humus determined directly by 
extraction with ammonia and weighing is given by Rauliu in iho 
following table : — 


Oxalie 

iicid. 

Hmnus. 

Oxalic 

acid. 

Humus. 

Oxalic 

acid. 

Hum US. 

ee. 

niilligrams. 

c.c. 

milligrams. 


r 

1 

50 

= SO 

800 * 885 

2500 « 2315 

100 

150 

900 

975 


3735 

200 

280 

1000 

1060 


3170 

300 

400 

1200 

1225 

4000 

3505 

400 

610 

1400 

1390 

4600 

•1036 

500 

610 

1600 

15G0 

5000 

4160 

600 

705 

1800 

1720 

5500 

4800 

700 

790 

2000 

1890 

6000 

5310 





05UU 

5716 


The humic solution is pi*epared for tho assay by iivatiug 10 grams 
of the soil (fine earth ?) with dilute hydi*ochloric aciil to disM)Ivi» ilu» 
calcium carbonate, collecting and washing the rrsitliKs anti linully 
syringing it into a little flask with 20—80 o.c. of water ; 20 ts e. of 1 i ) ptr 
cent, solution of sodium hjdi-oxideis added, and tliomixhiw* henit»<l on 
the water-bath for six hoiii*s, diluted with water, filtered, and vvaslttsl 
until the washings are colourless. The filtrate is lustrly mMitmliscsl 
with sulphuiuc Jicid, keeping, however, the Inmius disbolvtsl (flio pre- 
cipitation of silica is of no impoi*taucc), made up to f)00 unti a 
suitable fraction removed for analysis. When tho soil hum ns con- 
tains 46 per cent, of carbon and 5 per cent, of hydrog(‘n (or a (I : N 
lutio of 10 : 1), as is the case with the plots at (Irignon, manuissi 
frequently with farmyai‘d manure, the method gives exact results. 
In long unmannred soil, when the ratio 0 : N has fallen pinliaps fo 
5 : 1 and the humus contains 40 per cent. 0 and 7 per cent. H, it is 
otherwise, Baulin’s process giving 26—27 grams humus per kilo., and 
direct estimation 17’5 grams. J, 
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Befraction and Oliemioal Constitution of Gases and Vapours. 
Jiy J. W. BrduTi {_Zeit. phtjsiknl, Chern., 7, 1 — 33). — In tJie first part 
of this paper, the author shows the inadequacy of the em 2 nrical ex- 
pression for tho inolccnlar rofraotion (a ~ 1) j , as applied to gases 

CL 


nnd vapours. In passin^r from tlio liquid to the gaseous state, th?i‘o 
is, with this formula, usually a sudden and often considerable change 
of value ; so that relations which subsist between the molecular re- 
fraction equivalents of liquids are often lost when the substances are 

gasified. It is otherwise when the theoretical formula due 

+ 2 / d 

to Lorenz and Lorentz, is employed : hero there is complete optical 
continuity between tho liquid and gaseous states. Tho molecular 
rofi'action is, in the vast luajoi'ity of cases, tho same foi‘ both states of 
aggregation of the substance, and may be approximately calculated 
its composition. Tho oxeeptions which do occur arc considered 
by the author to bo duo to tho iusuffieient aocuraoy of tho measure- 
ments. Ho is, therefore, of opinion that tho empirical formula should 
be dropped in all comparative optical chemical investigations, and 
the newer theoretical formula be substituted for it. 

A very complete table of the refractive indices and eonstanls of 
gases and vapours is given. From the material hoi’o collected, the 
author concludes that the molecular refraction of gaseous substances is 
only very roughly an additive property, tho iufluonco of oonstitution 
being at all times very groat; indeed, it is only in compoumis of 
similar constitution that the law of simple summation holds good, and 
even then it is only approximate. J. W, 


Refractive Indices of Water. By J. W. BrIIiil 24, 
'(iii)). — Up to tho present, no mcaKuroinonts of tho rofraotivo 
indices of wahu* for the hydrogen lino He and foi* potassium light 
have been made. Tho line Ha, k = 4101, is nearly coineidout with 
tho violet potassium lino, k =s= 4044, so that moasuroment for the 
former renders that for the latter unnoeossary. 

The hydrogou spectrum is obtained by menus of the U-shaped 
hHlnction tube shown in tho sketch (next page), a strong current 
being required to give lines of tho necessary intensity. Tho tube is 
lield in a stand which is constructed so that it can be made to hold 
tubes of different sizes by moans of tho clamp a. 

The violet potassium line cannot be obtained of sufficient intensity 
to serve for measurement, but tho line in the red, \ = 7700, can be 
obtained of intensity sufficient for this pnriwse by heating a mixture 
of potassium porchlorato and chloride in tne Bunsen flame. Such a 
mixture, prepared by heating potassium chlorate in a platinum dish 
VOL. LX. 2 u 
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Tintil the first period of gas evolution is at an end, is particularly 
suitable for the object in view, as it is readily volatile and gives a 
very distinct spectrum. 

The results obtained are given in the following table, iti which th(* 
first colunm contains the temperatures at which the metis uronuni Is 
were made. 



K. 

Li. 

Ha. 

1 Na. 

m. 

iifl. 

ily 

11*. 

19-9“ 

1*32888' 

1*33088 

1*33120 

1*33305 

l *33103 

I 


I'iik!:.!) 

:S3-7 

1 *32881 

1 *33077 


1*33280 

1*33408 

1 -SitCDS 

1 *31010 


25*3 

1*32852 

1*3301.1 


1*83249 

1*83447 

_ 


, 

26-0 

— 

— i 

1-330S0I 





«... 


27*0 

1 32830 

1-33033 

- 

•— 

1 *33428 





The results for the lithium, sodium, thallium, and hydrogen linos 
a, j3, and 7 are added for the sake of comparison, and for testing the 
general accuracy of the method. They agree very cloHoly with those 
obtained by other observei-s. The above results are, most 

probably connect to the fourth decimal place. The water used had 
been repeatedly distilled (finally with potassium pormanganabn), and 
was always boiled before every new determination. li, 0, 

Relations between the Spectrometrical Constants and 
Chemical Constitution of Epichlorhydrin, of Aoetaldehyds 
and Paa»cetaldehyde, and of Benzene. By J. W. BuDm, 
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24, 656 — 6C8). — In a previous paper (tliis voL, p. 633), tte author 
shown tliat a study of the hoatn of combustion is not suflieiont for the 
determination of the cliomieal constitution of many organic com- 
pounds. This advantage ho claims, however, to a luncli largcu* decree 
on behalf of the spcctmmetrical constants, the molecsnlar refraction 
and dispersion. He discusses the easo of acetaldehyde* and paracot- 
aldehydo, and that of epichlorhydiin, showing tliat the forrnnhe 
assigned to these compounds on purely chemical evidence are also 
those which would bo derived from the molecular refi*aotion and dis- 
pei*sion. The latter case is -of particular interest on account of the 
relation between epicblorhydriii and the alkjrlcno oxides. According 
to their thenmochemical beliavioup, the alkylcnoioxides would have to 
be chissed as uusatui^ated componuds, but the spectrometrical mea- 
Hiircments support the usually accepted formula) for these substances, 
which represent them as saturated compounds. These results arc, 
however, as already pointed out, not perfectly in accordance' with the 
fact that the alkyhmo oxides readily form addiJfcive^ products and 
undergo polymerisation. 

But the author holds that the power of forming additive products 
or undergoing polymerisation is not soldy due to nmltfplo linkage in 
the moleoule, but to certain iiiienml ctmditions in the molecule it^-elf, 
and the state of tension existing between its various })ai*ts. It is this 
stito of tension which chiefly dettrmincs the amount of heat developed 
when the molecule undergoes disiutogration, and houce it may happen 
that satuiatcd and uusaturated compounds, in* which the tousions 
between diift'rent parts of the molecule are the sa»no, will have also 
the same heats of combustion. The spectrometrical constants, on the 
other hand, depend chiefly on stimetuiul difTei'onces, and hence, un- 
like the heats of combustion, give real aid in ascertaining clieiuieal 
constitution. 

Fui’ther instances of the above are oiroi*cd by ibo oases of iri- 
mothylene and bensseno. The heat of oombusiiou of truiudlijdeno 
would load to a formula for this compound similar to that of propylene, 
but this must be only taken as ivprcHonting that a similar state of 
temsion exists in the niolcculo of eacb, wiiich may be caused by totally 
ditTeront pcculianiios in the two etiseH. That this is so, is siqiported 
by the molecular ivfmelions of the two compounds, which a i*© very 
difforont, that of propylene indieating the pn^sonce, and that of tri- 
methylene the abseu<*o, of a double linkage. Uoniseiio furtiisbos 
another well-known insiaiieo, the moleeular refraction pointing to the 
preseuee of three double linkages, and suppoiting Kekul^»*s formula, 
or assuming double and ecmtric liukagos to be equivalent, ibo ccmtiic 
foiTnula inoposed by Uao^cu*. H. 0. 

Basicity of Acids deduced from their Conductivity: More-, 
basic and Bibasic Acids. By I). Bsktussot {Vowjpt. rend^ 112, 
287—289). — The addition of oxeoss of acid to solut.oiis of normal 
salts of monobasio organic acids containing ono-hundredth of a gram** 
molecule per liti^o, gives a conductivity agreeing with that enlculatod 
on the assumption that no chemical change takes place. Jn the case 
of foimic acid alone is there a reduction below the calculated value. 
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tTt follows that acid salts of ilie monobasic acids do not oxist in solu- 
tion at the degree of dilution specified. The addition of on excess of 
alkali gives a reduction of about 5 per cont. For tlio first equivalent, 
•butithe second equivalent lias practically no effect. 

Normal salts of bibasio acids behave differently. When excess of 
acid is added, the conductivity is lower than the value calculated for 
a simple mixture, the reduction being duo to the formation of acid 
salts. The actual values show, however, that the acid salt undergoes 
considerable dissociation into normal salt and free acid. 

All these results agree with the conclusions deduced from thermo- 
chemical data. 0. H. B. 

Conductivities of Tiibasic Acids. By D. Bcbtiieloi {Compf. 
^pnd.^ 112, 335 — 337 ; compare preceding abstract). — The addition of 
excess of acid to normal salts of tnbasic organic acids prodne(»^, as in 
the case of bibasio acids, a oondnetivity lower than that ealculaied for 
a mixtni*e of normal salt and free acid, but the effect is more pro- 
longed owing to the existence of a second acid salt. Measurements 
were made with tricarballylic, citric, aconitic, and mcll tic aidds. 

If the moleclnar weight of an acid is known, its basicity can be 
determined Toy adding successive equivalents of alkali, and delermining 
the point at which reduction of conductivity below that ealeulate(l 
for mere mixluresiceases. It is necessary to remember that excess of 
alkali added to the normal salt also produces a small effbei, which 
ceases with the first equivalent in excess when the acid is monobasic, 
with the second when it is bibasic, with the third when it is triljasie, 
and with the sixth when it is hexaba&ic. 0. 11. B« 

Gonductivity of Organic Acids and their Salts. By W. 
OsTWALD (GompL rend,, 112, 388—389, and D. BKiiTuriiOT, ihvf., 
390 ). — A question of priority. 

Specific Heat of Mercury. By B. Heilborn (Znf, physfkaL 
CJuem,, 7, 85 — 87), — Experimental investigaiion.s have left inuleeidetl 
the question whetbpr^the specific heat of mercury incroascM or dimi- 
nishes with rise of temperature. The author attacks tho point from 
the theoretical side, and assuming that the iotal heat communicuited 
goes to ]peTform the work of expansion, aa'Hves at the eoneluHion that 
the specific heat must diminish as the tomporatui’e rises. The formula 
he gives is 0/ = Co/V^*, V/ being the volume at f, refevrtMl to Vo 
= 1- J. W. 

Heat of Combustiou and Coustitutiou of Organic Com- 
pounds. By J. Thomsen {Zeit, physikal Ohem,, 7, 55-70).- The 
author showed in a previous communication (Ahstr., Ib87, 701) that 
the heat of combustion of gaseous hydrocarbons of tlio fatty series 
could he expressed by means of a simple formula, in which it was 
assumed that the heat of combustion of hydx*ogen atoms was always 
the same, but that carbon atoms had different heats of combus- 
tion according as they were singly, doubly, or trebly linked to each 
other. He gave numerical thermal values for the single, double, and 
tiriple bonds, by introducing the hypothetical heat of combustion of an 
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isolated eai-bon atom, whicli, liowovcr, vanishes in the snm, no inatf«‘i 
■what vnlae is attributed to it. Thus the agi cement of observed with 
(»alculatod lioats of combustion affoinls no proof of the c*on*ectuo&s of 
the thermal value taken as the basis of the calculation, as Bietfoubach 
imagines (Abstr., 1890, 1206). 

In this paper, the author extends the above metliod to the considera- 
tion of closed carbon chains, and shows in the 6ist place that the 
bonds ill the tiimothylene i*ing are not ordinary fatty single bonds. 
He adopts Stohmann’s numbers for the* heat of oombustion of the 
Hi'oniatic hydrocarbons in tbe solid or liquid state, and points out that 
whilst benzene, naphtbalene, and chiysene belong to the same class 
of compounds, aiitUracono and) phenanthrene are not directly compar- 
able with these ; for the diHerence in the heat of combustion corre- 
sponding with CiHa is tho‘Same in the first group, but different in the 
last. With regard to» benzene, he no longer contends that nine single 
bonds exist in the nuclous, but* rather that there are six “ single” ami 
three “ double ” bonds ; 'tAiose, liowovcr, not being the same as tins 
single and double bonds of the fatty s(‘ries. The aromatic double 
l)ond has, in fact, m liigher theiinal value than iht'^ aromatic single 
bond, if the probable lioati of combustion of the isolated carbon atom 
is taken to bo 135*841 cal., as in the author’s former <‘alculations. 
Naphthalene contains four double bonds ; antUraccne, pbcnantbreni*, 
and chrysene, si.v. The author considorb it ])robablo that the aro- 
matic double bond is oompobod of two unequally strong bonds, one 
of which (“peripheral”) is equal to the single bond, the other 
(“ central ”) being somewliat weaker. “ In any case, it is indubitable 
that the bonds in benzene and the other typical aromatic hydi'oearbons 
cannot all have the same value.” Ji W. 

Relations between the Heats of CbmbustioiL and Structural 
Formulae of the Alkylene Oxides, Acetaldehyde and its 
Polymerides, Trimeth:^ene,. and Benzene, liy J. W. HaOiih 
24, 650— (556). -The beat of ctimbustioii of ethylene oxide is 
312*5 Cal., that of the isomeric vinyl alcohol being 308*8 Cal. (ealcu- 
latod), and of aeotaldcliydc 281*9 Cub The heat of eombustion of 
propylene oxid(‘ may be <‘alcuIal(Hl fixnu that of t'tliylene oxide, and 
will llieu be 4*68*r> Cal., those of its isonuffides, ollyl alcohol, acetone, 
and proiialdehydo, being 4()*Ji*8, 437*2, and 440*7 Cal. i>t»spocfcivoly. It 
■will 1)0 seen that the heats of eombustion of the oawdes in tJiose two 
eases agree with those of the uusaturated ibomuric alcohols and not 
with llioso of the saturated aldehydes. Since the heats of combus- 
tion of unsaturatcMl are always greatcM* than those of saturated com- 
pounds, it might fx*oxu this be concluded that the alkylene oxides ate 
Huhstancos of an unsaturatod nature, a view which is supported by the 
readiness with which those oxides form additive products and un(lorgo 
polymerisation. 

The author holds, however, that conclusions like the above, drawn 
from tbennochemical data, must bo taken with groat rosorvatioin In 
illusiTution of this, ho cites cases in which the thermocliemical is 
obviously out of harmony with the other general <‘hemical behaviour. 
Aeetuldehvdo, paraceialdehydo, aud motacotaldehyde differ very con- 
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siderably, not only in chemical but abo in physical proportion, and 
yet the heats of combustion of these three sabstanoos aro practically 
the same. The heat of combustion of trimothyleiio is a])pro\:iinat(»Iy 
equal to that of propylene, and greater than that calculated for an 
unsaturated compound of this composition, a fact at variance with tlu^ 
accepted view of the ooBStitutdon of trimethyleuo. Thomson lias 
endeavoured* to anive at the constitution of honzono from thormo- 
ohemical considerations, but unsuccessfully, and in a recent paper 
(preceding abstract) comes *to conclusions opposed to those whi<‘h ho 
formerly held. These fatts serve to show the difficulty in the way of 
at present employing thermochemical data for the discussion of 
chemical constitution. If. 0. 


Compressibility of Mixtures of Air and Hydrogen. By 
*U. Lala (Oompt rerid,, 112, 426 — 428). — ^For feeble initial 2 ^i‘t‘hf»uroH, 
w hich may inci-ease with the proportion of hydrogen and may rise to 
1750 mm. with 49*89 per cent, of hydrogen, the eomprosaibilify of 
mixtures of air and hydrogen is intermediate between fhoso of »iir 
and hydrogen ‘sepaiately, but diverges from Boyle’s law in the 
same direction as the compressibility of hydrogen. 

As » the final < pressure inci eases, the divergence fomi Boyle’s 
law sreta.ns the same sign, but becomes greater for the niixtnn» than 
for hydrogen alone, the difference increasing with the initial pr<»HHure, 
so that the compressibility of the mixture is always loss than that of 
hydrogen. 

As the proportion of hydrogen inci'eases, the comprossilnlity di- 
xiiEges continuously but slowly fiora that of hydrogen. VV'ith 
].ropoi*tions of hydrogen hetvieen 33*08 and 39*28 i)er cetit., howev<»r, 
the compressibility not only shows no farther divergence fr<)in that 
* of hydrogen alone, buttends to approach it with initial pressures low<‘r 
than 1800 mm. As the proportion of hydrogen increases beyond this 
/point, the compressibility tends to approach that of hythogen ftn* all 
the initial piessures between the limits given below, and with 
49-89 per cent, the compressibility becom<‘s iniormediate hefwetm 
that of hydrogen atid that of air, with a higher initial iiressun* than 
with any other mixtures. 

The phenomena are of the same order as fhose observed willi mix- 
tures of carbonic anhydrido and air (this vol., p. 253), but with an 
inverse sign. 

The pressures varied between 1050 mm. and 15,600 mm., tlie rK*r- 
eeutages of }iydi*ugen being 16*38, 28*12, 33*08, 39*28, and ^19*89. 


Compressibrnty of Hot Water and its Solvent Aotlon^on 
Glass. By C. Bab0s Hci. [3J, 41, hm boon 

douna <hat the oompressibahty of water between 0“ and (W" ooit. 
ttnnally decreases, but that abo\e ihe latter tewpoiature it i«c*r«a«ct-. 
i,,,®. , X? P^posed to measure the compressibility between 100® ai ti 
dOO , but found that at 186“ water attai ks glass so rapidly as to make 
measurements m glass tubes worthless. 

Pmsui^ weie applied by aid of Cailletet’s large ftuw pump. 
The thread of water is enclosed in a capillary tube, between two mul 
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iluTads of mercnry, and the distance apart of tlio two inner menisci, 
^•orresponding with nny given torn peratm’e and pressure, measured 
by a oaihctometer. The tube, suitably closed above, is exposed in a 
va])onr-bani. At 1H5®, tlie thread of water soon loses its trans- 
parency, heeoining while and cloudy. Attcj* the action has continood 
lor about an honr, the column is solid at high pn^ssures (300 atmos.), 
altliougli it is probably only partially so at 20 atmos. In consequence 
of this, threads of mercury break off daring advance and retrogression 
of tlie column. Further measurement is, therefore, not feasible. The 
qlass was common lead glass, and distilled water was used. 

The dissolution ol'the glass in the water at 185° causes a shrinkage 
in the volume of the systemi of pure water and solid glass of more 
than 11 per cent, up to the point of solidification. The hot, turbid 
column, alter exposure at 185° for about 55 minutes, is absolutely 
shoita* than the original clear, cold column at 24°. The hot com- 
])n»SHibility, after 55 minutes, has increased to five times the cold 
compressibility, and to three times the. original hot compressibility. 
Making allowance for the shrinkage duo to chemical action, the noimaal 
(*omprosbibility of pure wattT ab IBS'* is estimated as not greater than 
70/10®. Above 100°, therefore, the compressibility increases at a 
very low late with temperainre. which the author thinks indicates 
exc(‘ptional stability of the water molecnlc. 

The author regards the action aliovo dos(‘ribed ns duo to tlio in- 
stability of the glass I molecule at 185°, and as a general deduction 
infoi*s that in many instances a definite, dissociation temperature of 
the solid must first bo suimassod, before solution will sot in. 

H. 0. 

Determination of Vfiponr Densities. By* G. Lunou and 0. 
Nkuwmio 24. 729 — 737). — The gas volumeter devised by one 

of the authors (Abslv,, 1890, 660) may bo used in conjunction with 
VT. Meyer’s apparatus for the detennination of vapour densities, and, 
since the reduction of the volume of gas measured to slandard con- 
ditions is thus rcuidcrcd unnecessary, a great saving of time is 
cITected. It has, however, an mlditional advantage, for with but 
slight alteration in the apparatus itself, it becsmics possiblo to effect 
the volatilisation of a compound under greatly diminished pressure 
witli the greatest case, A sketch is hen* gi\cn of tho apparatus so 
arranged as to olToct tho above objwt. 

The vapour density a))paratus A, the bulb of whicli should have a 
capacily of fi*om 300 to 400 c.c,, is fitted with tho arrangement 
fonncriy described by Meyer and Biltv. (Abstr., 1888, 1241) for 
allowing tho substance under examination to fall into tbo bulb at any 
<lcsired moment. <t is in this case placed above tho capillary tube t, 
and the latter, in ])la(‘e of being bent downwards, is kept horizontal and 
brought close up to the tube d of tlio measuring vessel the two being 

then connected by stout india-rubber tubing. Tho measuring tube B 
consists of a nairow upper and wide lower poi*tion,tho upper portion, 
which contains 1.5 or 1(5 c.c , being divided either into one-toiith c.c., or 
into di\isions of 0*774 c.c., each of which corresponds with 1 milligram 
of dry air at 0° and 7(50 mm,, these being again subdivided into touths. 
By iiH^ans of the tap r, B may bo placed in oommnnicnlion with d and 
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h and thns with JL, or may be connected with the small vess(‘l aii(l 
thus with the outside air. A wooden scale, (\ BO cm. *»^»d 

divided into millimeters, is fastened bv means of tho clamp A to iIk* 
lower, wider portion of B. A moveable index needle, //, is pla(*cd on 



the scale C, and can be held in any position of the scale by moans of 
a spring. The rest of the apparatus consists of tho reduction ittho 
J} and the pressure tube H, the functions of wliieh weiH) doHcribed in 
the foimer paper. 

If }) and e placed in communication and TH ho thou raiH<‘d, tin* 
air \\ill be driven out of £ and the mei'cnry will riM» until it roaoli(»H 
the tap c. By closing c and lowenng VJ until tho mercury in H falls 
to the clamp/, which marks the zero of the scale, and then adjusting 
g to the level of the mercury in B, it is obvious that tho reading on 
the scale of the position of g will he tho barometrio proshuvo at tin* 
time of the observation. From this is subtracted tho prossuro at 
which the vapour density is to be taken, and g is then adjusted in tho 
position so found. For instance, if tho height of tho barometer in 
750 mm., and the pressure at which the experiment is to bo conducted 
is 50 mm., g would be adjusted at division 700 on the scale. 

In conducting an expeiiment, B is fii*st connected with e, JR/ is 
raised, and the air driven out of B. c is now turned so as to put d 
and B into communication, and B is lowered as far as possible, c is 
then again tamed and the gas whtch has enteiod B is driven out by 
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raising JS. The above opt‘Mxtiona afe then repeated for a number oJ' 
itmes, until the doaired ]>rcssiire within the apparatus is reaclu‘d. 
This can be done while -^*1 is being heated to the nt*ee«sary tempera- 
ture. The mercury in J7 is now adjusted so that it fills the whole 
tube to the tap e, which is then so turned as to put J) and A into 
comntuiiication. When this is done, the substance, the vapour density 
of which is being determined, is allowed to fall into the bulb .^1. 
Volatilisation immediately sots in, and the mercury in B slnhs, whilst 
at the same lime it rises in but by lowering B it is possible to 
maintain the pressure within the apparatus practically constant while 
the gas is coming off. 

When the evolution of gas ceases, c istnrned so that communication 
with both A and e is cut off, b and d are disconnected, and the tube 
B is lowered to a height convenient for* reading. The reduction tube 
i>, which up to this time is neglected, is now raised so that the level 
of the mercury in this tube and B shall be about the same, and a 
sufficient time is allowed for the iempoi-atui'o in both tabes to become 
equal. JU is then raised until the mercury in D stands at the mark 
100, when the air in I) is compressed to the volume occupied at 0* 
and 760 mm. At the same time, the level of the luoixmry in 1) is 
brought to that in the tube Jt, so that the gas in the latter tube is 
also tinder the conditions 0^ and 760 mm. If B is divided into cabic 
centimeter's, the desired vapour density will be yjv 0*001203, when y is 
weight of the substance in grams and v is the volume of the gas in /i. 
If the divisions on B ai'o each 0*774 e.c., coiTOsponding with 1 milli- 
gram of air, the above formula will be sim})liliod to y/vj^ where y is 
the weight in milligi*ams and Vi the volume measured. 

The air in A may, of course, be replaced by any other indifferent 
gas, preferably not by hydrogen, bofor*e the exhaustion is coinrneueed. 
In the following table is given the reduction in the boiling point 
whieb substances, boiling under ordinary pressure at the temperatures 
at the head of each column, will approximately undergo when the 
pressure is reduced to that given in the table : — 


Ordinury boiling point . . 

bt‘low 1(K»" 


2U0--3t)<)" 

above 3(K)^ 

PrcHHuro in inm* . • « . . 

20 60 76 

20 50 76 

20 BO 7B 

20 60 75 

Roduodon in boiling 
point 

«6* 66* 60" 

ho" ce" 00" 

m” 00" HO" 

lao’ 100" !)o' 


It is, however, best to heat the bulb A to about 20^ above the point 
at which the substance boils under the pressure of the exporiiuent. 

A number of examples arc given to illustiute the a(*curaoy of tho 
above method of detoi*miuing vapour donbities. It is proposed to 
employ it for tlie investigation of certain doubtful cases, such ns those 
of ammonium chloride and sulphur. H. C. 

Kinetic Molecular Theo^ry of Dilute Solutions. By IT. A. 
Lorbntz (ZfiU, pkyMtih UAem., 7, 36 — 84).— Like Boltzmann (this 
vol., p. 389), tho author endeavours to deduce the law of osmotic 
pro.sBuro from tho molecular motions in dilute solutions. Ho also 
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treats o£ the freezing point and vaponr pressure of such solutions 
from tho same standpoint, and finds the theory of electrolytic disso- 
ciation in harmony with his conclusions. W. 

Osmotic Pressure and the Emetic Theory of Gases. By Ij. 
Boltzrann (Zeit. physikal. Ohem,, 7, 8P — 90). — Lorentz (])roc*eciiug 
abstract) raised an objection to a mode of proof adopted by tho author 
in his paper (this vol., p. 389). The validity of tho objection is 
admitted, and a stricter ptnof given. J. W. 

Dissociation Hypothesis. By J. Tbaube (Ber., 24, 737—745).— 
A reply to Arrhenius (this vol.,p. 521). The author docs not regard 
the answers given by Arrhenius to the objections ho brought forward 
against the dissociation hypothesis (this vol., p. 255) ns satisfactory, 
and in this paper repeats and extends these objections. 11. 0. 

Affinity of Bases. By E. Lellmann and H. Ouosk ( Annalm , 
260, 269 — 289; compai'e Abstr., 1889, 1104).— Tho authors have 
measured the affinity of various bases by tbo spcctrophotomotrio 
method previously described by Loll maun {loc, cif.). 

A dilute alcoholic solution (50 c.c.) of dimethylanudoazobonzono 
(butter-yellow), containing 2 milligrattis of the base, is mixed with 
a known quantity of the hydrochloride of tlie base to be investigated, 
and the mixture made up to lOO c.c. This mixture »attain8 a condi- 
tion of equilibrium after a longer or shorter time (sometimes imme- 
diately, sometimes only after four, to five days) on keeping at the 
ordinary temperature, but the distribution of tho acid takers ])laee 
more quickly ou heating at 40® for one to two hnars. The solution 
is then examined with .a spectrophotometer, and its absorption (com- 
pared with that of a solution of pure dimothylamidouzobenzono 
hydrochloride in a largo excess of hydrochloric. acid. 

In the case of aniline, it was found, aathe avcywige of femr different 
experiments, that equilibrium is attained when the niimluT of nioh'- 
cules of hydrochloric acid combined with tho diimdhylumidoazo- 
beiizene, compared with tho nuiiibor of molocMiles of a(‘id in combina- 
tion with the aniline, is 1545 : 100,000, or k = 0*01545, tho acid and 
the two bases being present in tho proporlion of llmic molecular 
weights. When such solutions are kept for sonic days longtn* and 
examined again, the value of ic is fountl to have .uiith'rgomt a slight 
change in every case, but the valuations arc sufch that tho average 
value remaims ])ractioally the same. A similar variaiion is observed 
in the case of other bases, a fact which shows that tho solutions art* 
not actually in a state of rest; it maybe noted that tlsiHo solutions 
which at the first examin*tt'on give a value for k considerably aliovo 
the average, on examination at a later period, give a value •considor- 
ahly below the average, and vice versA^ whilst ihose 'wihi(di give 
values approximately the same as the average do so also at tho later 
period. 

The bases given in the following list were investigated ; they are 
plaxied in the oi’der of their affinity, commencing with the feeblest, 
and the figures give the value of «. 
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I’araolilorniiilhio. . . . O’OSf^Oe*) 

Me<aniidt)])hcnol. . . . 0'0218H 

Quinolino 0*()2()r)r) 

Ortbotoluidinc 0’()1H18 

Aniline O’OliSGf) 

Orthaniidoplieiiol . . . 0'01444 

Pyridine 0*01 82:^ 


Dimothylanili no .... 0 01008 

Paratolnidiiie 0*00090 

Qainaldine 0*009297 

Paramidopbenol 0*00G8i>(> 

a-Picolino 0*005888 

lfydi‘oxylainine .... 0*004715 

Ammonia 0*0008000 


The rcRnlts arrived at by il e spcctropliotometric metbod differ 
very consideiMbly from those obtained by Walker by moasarements 
of the oloctncal conductivity (^Zeit. ^hysilcah Oliem., 4, 819) ; experi- 
ments showed that this difference is not due to the fact that in one 
ease dilute alcoholic, and in the other aqucmis, solutions are employed. 
In the authors* opinion, Walkers series is piobably incorrect, for 
vanoQS reasons. 

Tlio at tide continnes with an attempt to explnin vainons anomalies 
in the above list; tuo fact that ortlio- and par-amidophenol are 
hti'ongor, whilst nietamidophonol is a weaker, base than aniline, may 
be accounted for by assuming that •the hydrogen of the hydroxyl 
gi’oup is Tioaj*er to the arrtido-group in the ortho- and para-compounds 
than it is in the meta-dcrivative ; in the first case, the atoms may 1)€^ 

• ^<R 

Hnpposcd to bo arranged tbns, ji; ; and in tbo second case 

6 

• N<U 

iluis, ^ Q ; the influence of the‘»hydroxy-gronp being differ- 

I'r 

cut in the two cases. 

Numerous roniarkable facts observed by Osttvaldmiay bo explained 
by a hypothesis of this kind* 

Kxperinienis hoein to show tliat diTnothylainidonxobonssene and 
other coal-tar colouring niattci*s may be employed for studying 
various other phcno^iena ; it lias been found, for example, that or the 
three liquids, methyl aleolml, water, and ethyl filcohol, the first has 
iht» sniallesf, the last the greatest affiiietion for hydrochlorie acid, 
and fhis in solutions so <liIutG that a* chemical reaction must bo con- 
sidered out of the question. V. 8, K. 


Velocity of Reaction in Geld,tin. Tly R. Il^3FORlMrATSKr (ZhK 
phj/MtkaL Chfm,^ 7, 35).— Parallel experiments on the caialysis of 

methyl acetate by hyd<*ochloric acid weni instituted in water and in 
agar-agar joMy. The concentration of the ngtir-agar solution (1*25 
per cent.) was* chosen so that at 85® it was liquid, but at 25®, the 
teinporaturo of cxperinicnt, solid enough to allow the vessel in which 
it was conlaiudd to be inverted without any trace of fluid escaping. 
The coellioiont of velocity waa found to be the same in both cases, as 
was to bo expected, consuloring the identical losults obtained by 
Voigtliinder (Abstr., 1880, 817) for diffusion in such a jelly and in 
imvo water. J. W. 
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New Automatic Mercury Air-pump, with. Arrangement for 
Self-action by means of Water Pressure. By M. S'lnun (//tr., 
24, 147 — 159). — great disadvantage attending ilio use ol* the nior- 
cury air-putnp is the necessity oi coustautly irnsing the mci‘cury back 
to its former level, in order to keep the pump in action. This usually 
employs the whole time and attention of the operator, and often givi's 
rise to accidents of all kinds. In order to overcome this difficulty as 
far as possible, the author has devised a method of keeping tlio f)um|> 
automatically iu constant action by means of water pressure. Tiio 
arrangement used is illustrated by the accompanying slzetch. 



Water enters through tho tube L, and throe- way lap A, into (he 
cylinder B, the air osoaping into the glass vessel 0, and by its pwa- 
sure forcing the mercury into the pump D, and cIToding exhauBtion 
in the well-known manner. The long barometer tube is milacod by 
the glass valve H. i j 

As soon as a sufficient amount of mercury has boon prossed into 
the pump, the beam on which the vessel C is snppoi'tod becomes 
heaviest on the left-hand side, and is depressed in thiH diiTdion ; thin 
caimeB a rotation of the thiee-way tap in such a manner that liie 
water supply is shut off, and tho water which is under tho prossuw 
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cf tlio aiT is roiiiovcd bj flio tube A. At. tlic same time, tlie moveable 
wcMfiflji F also falls to tbo left liand, and soi’ves so to increase the 
Avoij>ht on this side that the whole of the morcmy must flow from D 
into 0, before the latter Iwomes the heavier; then rotation of tho 
beam and tap ajjain take idace, the weight F falls to the right, and 
tho l)unip is once more sot in action. 

To tho moveable weight F is attached an arrangement by means 
of which the air collecting in the globe 1) can be tiansfeiTcd for tivo 
Miecossivo times into a small and perfectly vacuons vecseiver, E., and 
not until tlio sixth time of working the pump allowed to escape into 
tho air. This is cfTocted! by attaching to the weight F a small, six- 
toothed wheel, having a deep incision between two of the teeth. 
Wach time the weight falls to the right the wheel is rotated tlirougli 
ihe disiiimce between two of its teeth, and a peg, which serves to stop 
the falling weight, comes for tivo successive times in oonbict -with the 
eircnmreronco of the wheel. The sixth time, however, tho peg enters 
the incision, and the weight thus falls faHher to tlie right. This time, 
therefore, a larger quantity of meivury must be forced out of C into 
J) before tbo beam is over-balanced on tho left-hand side, and this 
<*an 1)0 so arwinged that the meivury now fills tho whole of the small 
receiver 11, an<l forces the air contained in it through the tube H into 
tho atmosphoi*o. In this way, very perfect exhaustion can bo 
effected. 

Th(‘ above arrangement in connection wdih Ihe weight F vendors it 
possible to i^ogubito the height to which the met*cm*y will rise to 
within half a centimeter. Tho rate at which tho mercury rises can 
very ejtsily bo regulated by means of tho tap* Instead of allowing 
tho air to escape directly into the atmosphere, it may first be passed 
into a socond receiver, which is exhausted by means of a water-pump. 
The most perfect exhaustion is thmt ol)taiiM)d. H. G. 


Inorganic Chemistry. 


Conversion of Sodium Pyrophosphite into Sodium Hydrogen 
Phosphite. Jly L* Amat {(hmvpL rmd., X12, 527* 530). — The con- 
version of sodium pyrophosphite in aqueous solution into sodium 
hydrogen phospliito follows the same law as tho hydration of mota- 

phosphorio acid (Abstr., 1889, 671), the equation being log = 

A'u* log Q ; whore 0») is tho quantity of acid phosphite originally present, 
0 tho quantity pi*osent at any given instant, I the maximum possible 
quantity of acid phosphite, and a) the time in hours. 

The change is more rapid the more concentrated the solution, but 
the velocity of transformation is such that k remains constant, the 
decrease in velocity owing to reduction being compensated by the 
acceloiuting iiiflueuco of the acid phosphite* 
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In presence of fi'ee acid (salpliuvic), the rate of change is greatly- 
increased, doubtless because the acid liberates pyrophoapliorous acid, 
■which rapidly alters. Under these conditions, the value of h gitidually 
decreases, and the equation already given only represents the rcMiltH 
in a very general way. C. H. B, 

Silicobromofortn. By A. Besson {Oowpt 'tend., 112, 530—532). 
— ^When carefully dried hydrogen bromide acts on crystallised silicon 
at a temperature below redness, the product con«»ists of silicon 
bromide boiling at 153® and silicobromoform, in proportion which, 
even under favourable conditions, does not exceed 5 per cent, of the 
product. When air is allowed to enter the apparatus, a substance is 
formed which crystallises in yellow plates ; it seems to bo a silicon 
oxybromide. 

Silieobronioforru is a colourless liquhl which does not solidify even 
at —60®, and boils without decomposition at 109 — 111® in preH<»noc of 
an inert gas. In presence of air, it fumes abundantly and ignites 
spontaneously ; its vapour forms explosive mixtures with air. 1 1 is 
decomposed by water, and also, with great violence, by alkalis. 

Ammonia acts energetically on silicobromoform with development 
of heat and light, but the white product is indefinite in compobitioij, 
and contains silicon, hydrogen, bromine, and ammonia. Hydrogen 
phosphide does not combine with silicobromofoT*m at — 40® undoi' 
ordinajy pressure, but under a pressure of 25 atmos. at 4* 1 5^ a wliitt) 
solid is formed, which persists for some time after the removal of the 
pressure, Silicocbloroform yields a similar product, which, howovoi*, 
decomposes as soon as the pressure is I'emoved, even at —22®. 

C. JL 11. 


Sodamlde and Disodammonium Chloride. By Joannis 
(Compi. read., 112, 392 — 394),— Sodammonium dccoinpohOH vtiry 
slowly at the ordinary temperature into hydrogen and Hodnrnidc, tlic 
change being slightly more rapid when exposed to light tlian in the 
dark. The decomposition tends to a limit as the prnssun* el* tlu' 
h^di^ogen increases. As the hydrogen and excess of anunonia ('scape, 
the sodamide, NH 2 N'a, separates in white, ti’auspamit crystals, about 
1 mm. long. 

Sodium chloride interacts -with sodammouiinn, but docs not fenu 
the subchloride described by B»ose. One equivalent of hydrogtui is 
Jiberated for each equivalent of sodammouiurn used, and whem tlie 
sodium chloride is in exees**, the liquid becomes colourless. IMie 
precipitete, when washed with liqueiied ammonia, is sodamide fn*o 
from chlorine. The rapid decompi>sition of so(lammouium under 
th^e winditmns isdue to the formation of an unstable disodammonium 
chlonde, NHgNaaCl, which can be obtained (mixed with excess of 
sodium chloride) by the action of excess of sodium chloride on sodium 
m presence of a quantity of liquefied ammonia insufficient to dissolve 
^1 the sodium chEiride. It is decomposed by liquefied ammonia into 
sodinm chloride and sodamide, and is also decomposed by water 
^thout noise anu without evolution of hydrogen, yielding araraonm 

sodium hydroxide, and sodium chloride. 0 II B 



INORGANIC OHEAIISTRY. 


643 


Combination of Ammonia with Chlorides. By Joannik 
(0<mpt ren<L^ 112, 337 — 339). — ^Funed sodium chloride dissolves 
readily in liquefied ammonia at —10°, the vapour pressure of the 
solution beiuf? slightly inferior to that of the liquefied gas alone at 
this temperature. On further cooling to —30°, and allowing the 
ammonia to escape at ordinary pressure, sloiider, white needles 
([uickly separate. After evolution of gas at —30° has ceased, the 
tempei'ature is allowed to lise slowly. Very little gas escapes up to 
—24°, but beyond this point the evolution of ammonia becomes more 
i*apid. Tho gas evolved above —24° was collected in dilute acid ; it 
was found that the ratio NHj/lTaCl = 4’998, and hence a compound 
is formed of the composition N‘aCl,6NHj. It has the following dis- 
sociation pressures : — 

-24° -20-8° -17-5° -15*0° -10*0° -7*0° 

777 892 1074 1305 1777 2130 mm. 

No evidence could bo obtained of the formation, oven at —72°, of 
any compound of potassium chloiide and ammonia recognisable by a 
specific tension of dissociation. 

Barium chloride combines very slowly with ammonia, but if the 
auhydrous salt is brought in contact with tho liquefied gas, combina- 
tion takes place somewhat rapidly, and if the excess of atniiionia is 
allowed to escape at 0° under atmospheric pressure, the residue has 
the composition BaCli,8NHj. Its dissociation pressure is 541 mm. at 
0° and 1850 mm. at 28 4°, and if the ammonia is oontituially romoved, 
the pressure remains conaiant at the latter temperature until decom- 
position is comploto. U. U. B. 

Dissociation of Magnesium Osdde by Means of Metallic 
Magnesium. By H. N. Mokss and J. White (Amtr* Chmn, #/., 13, 
128 — 129). — The authoi*s have already described the dissociation of 
the oxides and sulphides of zinc and cadmium when lieatod in a 
vacuum with llioir respoetive motals (Abstr., 1889, 755). Tho method 
employed for similar experiments on magnesium oxide was tho same, 
except iliat an iron tube, closed at one end, was inseriod into the 
back half of tho glass tube to i)revont eonta(*t of the maguesiuui 
vapour with the glass. The magnesium was distilled in a vacuum as 
described by Burton and Vorco (Abstr., 1890,850), and the oxide was 
heated to ri»dness iu a vacuum until it ceased to give off oarboric 
anhydride ; fnuu 4'5 to 10 gT»am8 of tho metal was then di*opped into 
the tube, followed by 1’6 — 3 gmins of the oxide. Tho tubo was 
exhausted and hoated to bright redness, when tho phenomena that 
presented thoinselvos were similai* to those observed iu tho previous 
experiments, the magnesium oxide boing tinnsportcd to the front 
part of the tube, in quantity varying with tho thoi*ouglmoas with which 
tho metal and oxido were mixecT. Oarbonio anhydride (from tho 
carbon in the iron) and from 1*6 to 3 o.c. of oxygon were evolved 
during tho experiment. A. G. B. 

Melting Point of certain Alloys. By P. P. Weld (Amer. Ghem, 
J., 13, 121—123). — Ileycock and Neville (Proo., 1889, 41) have 
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shown tliat the addition of each atom of lead to 300 atoms of tin* 
lowers the melting point of the tin by 2'22°. The anthoi* finds that 
this rule only holds with quantities of lead up to 15 atoms to 100 
atoms of tin, after which the melting points are not so low as they 
should be when calculated by the mle. The lowest molting point 
obtained is that of 38 atoms of lead to 100 of tin (180^'). 

The effects of this reduction of the melting point are not cnmnlati vc ; 
thns, an alloy of 100 atoms of tin with 57‘28 atoms of load melts at 
180'', whilst one of 100 atoms of tin with 57’2S atoms of lead and 5*80 
atoms of mercury melts at 173”, not 18U” — 5*89 x 2*3'' = 160*45”. 

^ A. G. B. 

Note . — The author seems to overlook the fact that Heycock and 
IN'eville referred explicitly to the addition of “ small quantities ” of 
lead. It is well known that Raoult’s method only holds for dilute 
solutions. [Editokb.] 

Hydrated Lead Oxide. By 0. Lubdkkino (Am^r. Cho^n, 13, 
I20 — 121). — Schaffner’s hydrated lead oxide, 2Pb0,H20, is obtained 
in large crystals when litharge is boiled with potassium hydroxide, 
and the cold solution allowed to slowly absorb cai’bonic anhydride by 
exposure to air; as the potassium hydroxide becomes converted 
into carbonate, short, thick, well-developed, colourless, transparent, 
tetragonal crystals (a : & : c = 1 : 1 ; 0*824) are deposited ; they are 
highly refractive and brilliantly lustrous; they are alkaline, and 
become opaque from formation of carbonate when exposed to air, and 
yellow from formation of oxide when heated, but in both cases they 
retain the original crystalline foi*m, A. G. B. 

Copper Arsenates. By A. Hibsch (Ghem. Cenfn, 1891, i, 
15 — 16; from Inaug, Dm. Halle). — Tetraoa^rio arsenate^ 4Cu0,As205 
■f HaO, has been already prepared by Debray, Friedel and Sarasin, 
and Coloriano. The author has prepared it by the action of disodium 
arsenate on an excess of cupric chloride in concentrated solution. It 
is white, very stable, and does not react with silver nitrate ; with 
disodinm arsenate, it becomes blue. It was also obtained combined 
with 3J- mols. H2O. 

Tricupric arse7iate is obtained by adding sodium ac(‘tafr» to the 
filtrate from the precipitation of disodiuni acetate wdtli ox^chh of 
cupric sulphate. It is also obtained by the action of trisilver arsonato 
on cupric chloride. 

Several copper sodium ai'senates were prepared : 2CayAaiOt) 
+ NaH2As04 + 5H2O, from disodium arsenate and excess of cupric 
sulphate; GOnsAsaOe + 23SraHaAs04 + ]Sra2HAs04 + Bl’SHaO, or 
SS’SHaO, or I6H2O, from cupric sulphate and excess of sodium 
arsenate. If the excess of cupric sulphate is very considerable, the 
comi^und 60u0,2Asa06 is formed. From cupric nitrate, with excess 
of disodinm arsenate, the salts GOuaAs.Os + 2N‘a.aHA804 + lOH^O 
and 4Cti2As20a + NaaHAsOa + llHaO were obtained ; whilst, if tbo 
cupric nitrate is in excess, the salts 50uO,2As206 and 8Cu0,3As20fl* 
are formed. The following double salts were obtained by the action 
of cupric chloride on disodium arsenate in dilute solution ; SOusAsaOB 
+ 2NaCl + IS'SHaO or 17*5B]20, SGusAszOa + SNaOl + 19HaO or 
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28H2O, and CojArjOb + NaCl + 7*5H20. Tho two last arc otfaiined 
from the former by tho decomposing action of water. The chlorine 
is combined with tlio sodium in these salts, since silver nitrate reacts 
with them to foim silver chloride without j)i*e(‘ipitating any cupim 
oxide, as it would do if the chlorine wore in tho form of cupric 
oxychloride. 

From all these salts, if they are washed first with cold and then 
with hot water, the white teh'acupric arsenate is obtained. 

J. W. L. 

Hydrated Sodium Manganites. By G. Rourseatt (OowpL rend,^ 
112, 625 — 527). — Potassium permanganate at 200® splits up into an 
alkaline manganite and manganese dioxide, and wliou the action of 
heat is prolonged, the two ])i*oducts interact with formation of potas- 
sium manganite and free alkali. Sodium peimanp^nate behaves in a 
similar way at about 300®, the change being complete after six hours. 
Boding water removes from the product a brown, amorphous sub- 
stance which probably corresponds with Gorgeu’s colloid il manganese 
dioxide. After repeated lixiviation, the hydrated manganite 
8Mn02,N’a20,**)Hi0 is loft in black, microscopic ciystals. Tt loses 
4 mols. BUG at 150® to and becomes anhydrous at 260® ; between 

ibis point and 440®, it undoi*goes no further change j but at dull redness, 
it begins to polymerise with loss of sodium. 

Sodium mangauato was prepared by beating 3 grams of sodium per- 
manganate with 4 grams of sodium hydroxide and a small quantity 
of water, and when the effervescence duo to liberation of oxygen 
ceased, 5 grams of sodium chloride was added, and the heating con- 
tinued. Four to five houre heating at the highest temperature of a 
Bunsen buimer yields silky, black needles of the hydrate 

12Mn02,]Sra20,4K20, 

which becomes anhydrous between 130® and 170®. With a liigher 
temperature and a larger proportion of sodium chloride, rhoniboidal 
lamella) of a now hydiute, 16MuOi,Na2( >,81120, are obtained ; lliis loses 
7 mols H2O between 1^>0® and 180®, and beeomos anhydrous at about 
2*'0®. At a yellow lioat, the ])i*o<iuct consists of blaek needles, 
J2Mn0s,N‘a20,41l20, identical in appoamiu'o and eompoHition with 
those obtained at about 800® by moans of a Hnnsen burner, 

WIioii sodium nwmgnnato is heated from 3t‘()® up to a yellow boat, 
the series of changes is as follows : ilio first product is 

8Mn02,Na20,r)jr20, 

wliieh above 500® polymerises, and at 800® is converted into 
12Mn02,Na20,4H20. At about 1000®, tho compound 
16Mn0*,lSra20,8H20 

is formed, but between 1200® and 1300® it splits up into the com- 
pound, 8Mu02,Naa0,5Hi0, that is formed at 300®. At a yellow 
heat, the hydrate 12Mn02,Na20,4H20 x»eappoara, and tends to pro- 
duce anobhei* cycle of the same kind. 

The author 1ms previously obseiwod analogous variations in the 
cond^^nsation of tho anhydrous manganites of the allcaliuo earths. 

0. H. B. 
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The Carbon of Spiegeleisen. By B. Ratiikb {Annahtu 260, 
333 — 337). — When a sample o£ semi-crystallino ferrcmaTif^anese (-iO 
grams), containing 66 per cent, of manganeso, is 3*educod to a lino 
powder, covered with water, and bromine (186 grams) gradually- 
added to the mixture with constant shaking, until no further action 
is observed, a slight development of heat takes place, but no gas is 
evolved; on adding water and distilling, a small quantily oC carbon 
tetrabromide, which seems to contain a little carbon tetrachloride, 
collects in the receiver. The insoluble carbonaceous residue, after 
having been repeatedly boiled with hydroehloric acid, washed, and 
dried at 100®, is a black, granular powder (3*7 grams), similar in 
appearance to gunpowder. A sample of this powder was digested 
with hydrofluoric acid to free it from silica, wa'^hed well, dried nfc 110®, 
and analysed with the following result (in percentages) :--Cai*bon = 
49'97, hydrogen = 2 12, bromine = 21*25, chloi*ine = 1 47, and 
oxygen = 25*19 ; it also contains traces of iron and manganese and 
has a faint acid reaction. When treated with ammonia at lOO®, it 
loses 13*8 per cent, of bromine and 0‘82 per cent, of chloHne, and tbo 
residual powder retains ammonia even after Irnving been di*io(l at 110 
When the original carbonaceous residue is boiled wn'th sodium carb- 
onate (but not with sodium chloride), it loses 13*94 p(‘r cent, of 
bromine and 1*58 per cent-, of chlorine ; the uiidissolvcd substance 
has a neuti'al reaction and the following percentnue (oinposition : — 
Carbon = 50*71, hydrogen = 2 13, bromine = 7 41, sodium = 7*39, 
and oxygen = 32*36. 

These results show that the carbonaceous residue obtained from 
ferromanganese in the manner described above has the clmrnctcr of 
an organic acid. F. S. K. 

CrystaUine Ferromanganese, By B. RAniKR (Anmhn, 260, 
326 — 332). — Three samples of crystalline ferronuuigaiioso were 
analysed with the following results : — 



Carbon. 

Silicon. 

Iron. 

Manganese. P1ios})1ioru8. 

L... 

7-47 

0-18 

9-48 

0-10 

II.... 

... 7-45 

0-15 

16-99 

7r>-73 0-12 

III.... 

, . . 6-48 

0-52 

47-93 

41-99 — 

F. S. K. 


Atomic Wei^t of Rhodium, By K. Hhmmvr and K. KonulS 
(Annalen^ 260, 314 — 325). — The atomic weight of rhodium lias been 
determined by the method previously employed by Jorgensen (Abstr., 
1883, 1060), namely, by decomposing pure chloropurpuroorhodium 
chloride, Rhi(ITH 3 )ioOl 6 , in a stream of hydrogen. 

Ihroe different samples of metal were used for the px*e|)aration of 
this Silt. The atomic weight was found to be 102*7 (0 = 16*96) as 
the average of ten separate deteiminatious. F. S. K. 
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Mineralogical Chemistry. 


Native Silver and Dioptase from French Congo. Bj K. 
Jannetiaz (fiomyf, rend,^ 112, 44(5—447). — Dioptase of an omerald- 
^recn colour was found in some eases intimately mixed with quartz 
crystals of the usual form and chrysocolla, in others emhodded in 
limestone. The dioptase crystals have the usual form, udid a (Tysial 
cut normally to its axis shows rinpfs with a black ci'oss <yf positive 
sign, as in the dioptase from the Ural. 

One of the specimens of calcium carbonate^ crystallised in. 
rhombohedrons, and obtained from the copper miae of Mmdouli, 
about two leagues east of Comba, between lionanajt. and Hiazzaville, 
contained several giains of native silver, including a group of 
octahedra with very distinct faces. 0. I L B. 

Goethite, Serpentine, and Garnet from* Casnada. By B. ,1. 
H\Ri«iNaaoN (Jahih. f. i. Ref. — 2t2; from (hm. 

Noi., 4, 93 — 99). — Qopfhiff* occurs with liiomatite, liimonite, prousliie, 
pyrolusite, calcito, and barites in veins in the lower carboniferous 
liinestono at Clifton, No\a Scotia. Analysis yielded the following 
results ; — 

Fe.Oa. MujOj. ThO. SiOg. 

88 92 014. 10*20 0*32 

The sp. gr. of the minoinl is 4*217, and its hardness r>. 

iSer 2 engine. — Nai*row vtins of white or apple-green serpentine 
occur in a dark serpentine in the asbestos mine at Uoloraiiie, 
Eastern Townshijis. Fresh from the mine, the ininei’al is so soft that 
it can be moulded with the fingers. Tii the air, it becomes gradually 
harder, until it attains a hardness of 3*5. An anal) sis of dry material 
gave ; — 

Hii\. MrO. FoO. MiiO. m\ OaO. 3^). 

43*13 42*05 0 37 tmeo tiaec trace 13*88 

The sp. gi*. of the mineral is 2*51 k 

(Janiet is met with at Oxford, Si. Jerome, and Qrtmville, and also 
in Ottawa Oo., Ontario, j.ii the woU-known apatite jcegion. Analysis 
jriolded : — 

SiOj, AlaOs, F(»j 03 . T^rnO. CaO. Ignition, Total. 

3(5*22 18 28 7*17 0*63 37'30 0*70 100*31. 

B. H. B. 

Maxigaxxese Ores of Transcaucasia. By K Kozovski; ( Xtit . 
Krybt, iZin., 18, C30, from the Min. 4, 1—29), —The 

mangaiieso ore, pyrolusite, occurs in a calcaioous saiulstono, and gave 
on analysis the ^ollov^ iug results 
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'HjO. 

Insol. in acids. SiOj. 

PiO,. 

Mn. 

V. 

1. 

0-61 

0-47 0-89 

1-12 

67-02 

0-48 

IL 

3-04 

5-04 4.S6 

1-02 

65-00 

0-46 

III. 

6-78 

8-47 7-38 

116 

45-60 

0-48 

B. 11. n. 


Manganese Ore in Ekaterinoslav. By K Kozovski {ZdL 
Kryst, JUin,, 18, 631, from the Russian). — The ore, pyrolusite, 
occnrs in a-manganiferous clay, and gave on analysis the following 
results : — 



McOj. 

’•P. 

TcsO,. 

SiO> 

CiiO. 

S. 

WgO. 

Total. 

T. 

85-07 

trace 

1-23 

8-10 

1-37 

0-08 

'1-08 

96-93 

n. 

81-03 

0-36 

1-90 

S-33 

1-95 

0 07 

0-86 96-43 

B. IT. B. 


Brennetite and Bloedite, from Ha'll, in Tyr61. By IT. v. 
Eoullon (^Zeit Krysft. Min,^ 18, 658 — 669; from Jalirh. k, Jc. GonJ, 
Beichsnnst.^ 38, 1). — With galena,* hreuncrfite occurs dn anhydidfco in 
aggregates resembling pinolite, and gave on analysis ; — 

FeO. MaO. MgO. 

11-88 1-36 37-68 

Bloedite of a yellow colour is met with in the rock salt, and gave on 
analysis : — 

SO3. MgO. HagO. €h IfsO. Total. 

46-35 12-69 ^7-20 0-99 23'78 100-91 

B. H. B. 

Melanophlogite. By G. Fbtedbl (Jahrh, /. 3fm., 1891, i, Ref. 
201 — 206 ; from Bvll, 80 c. Fran, Min,^ 13, 356). — The author oollooted 
a series of good specimens of melanophlogite in the Rolfara Giona, in 
Sicily, and has subjected them to careful investigation. The mineral 
occurs in a bed of limestone, occurring in cavities W'ith sulphur, 
calcite, and celestine. The crystals are in the form of cubes or small 
globes composed of a lai*ge number of cubes. Pi*om the opiioal 
examination, the author concludes that melanophlogite is formed of 
sit. quadiatic pyramids, the mineral affording an example of a pccmlinx' 
kind of qnadi-atio psendo-cube and not, as Mallard siiggcsis, of a 
pseudomorph. The mineral has a sp. gr, of 2'030, and gave on 
analysis the following results : — 

SO3. SiO . 

6-19 93-18 

The formula is SO3,20SiO2. There is also a variable percentage of 
carbon, which the author regards as unessential, as the limestone in 
which the mineral occurs is highly bituminous. The crust, on which 
the melanophlogite is planted, consists of opal, and the author is of 
opinion that the melanophlogite has been formed by the action of 
sulphuric anhydride on this mineral at a tempeiaiure not exceeding 
100®. On a specimen of sulphur, the author found spheroidal groups 
of melanophlogite crystals, the crj sf als being hexagonal and exhibit- 
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ing tliG form of* tiudymite . This variety he terms hexagonal 
inelanophlogite in cotiti*adistiaction to tlie quadratic variety crys- 
tallising in pscudo-cubcs. B. H. B. 

Ferronatrite. . By AJ^Amrune and A. Frbnziol (Zeit KnjsK M/V/., 
18, 595 — 598). — TJioder the name of ferronatrite, Mackintosh (Abstr., 
1890, 455) described -an ii-on sodium sulphate occurnng with other 
iron sulphates in Chili. As the description of this mineral did not 
accord with that of a similar mineral from Camc«los, Chili, Frenzol 
suggested for the latter 'the name of gordaite. The mineral fen*o- 
natrite was subsequently described by • Gonth and Penfield (this 
voL, 274), and from this description the authors con<*iudc that gordaite 
and ferronatrite are identiGalu A new analysis gave ; — 

S 03 . P'e2^?* I ISfftigO. IhO. TottiL 

60*85 . 17-G9 20*22 11*90 100*GG 

Formula : ^Na^SOi^FeiSaOi* -f 6 H 3 O. B. JI. B. 

Eutaxitic Glassea of the Liparites. By P. WfiNJ'EJKOFi'’ (Jahrb. 
/. Min., 1891, i., Ref. 281 — 282; m)m Trav. ftor, Peter'^hounj, 

21, 1 — 19). — In the island of Uuga, east of Kamtchatka and in the 
River Marekanka, massive rocks of banded structure ocemr. Light 
and dark bands alteinjute. . In polarised light, under the microscope, 
it is seen that both rocks consist essentially of sphoroliies of finely 
fibrous, radiated structure. Analysis gave the following results : — 



SiOj. 

Al^Og. 

1 * 0305 . 

CaO. 

KjO. 

NajO. 

ILO. 

Total. 

1 . 

75-36 

14-21 

0-13 

0-84 

2-72 

4-78 

1-09 

99-13 

11 . 

7619 

13-42 

0-41 

1-35 

2-63 

4-57 

1-15 

97-72 

111 . 

72-78 

14-15 

0-17 

0-82 

2-48 

4)'51 

4-35?. 

99-26 


I. Banded rock from the Marekiuika ; IT. banded rock from Unga ; 
111. perlite from the Maivkanka. These analyses show that thew* 
j'oeks are chemically indeiitical with vainous liparito glasses. They 
therefore b(»long nndiiubtedly to the li})arites, and are ilistinguished 
from obsidian and similar rocks merely by their batided struchiro 
and by the fatd. that devitri(ie«aiion has a(lvaiu*t‘<l fuvtluw. IMui 
author ])ropoaeH to includd all sn(*h banded I'ocks in a separate gr )up 
of “eutaxitic glasses.” Such rocks are widely distributed, oceuiring, 
as they do, in Hungary, Lipari, ilio Yellowstone Park, TeherifTe, 
Mexico, Now Zealand, Bouador, Japan, Shr<*pshire, and Snowdon. 

B. H. B. 

Basaltic Hornblendes. By 0. SciiNioinRa (Ze(f. Krysf. Min., 18, 
579 — 584). — The author gives the results of analyses of various 
basaltic hornblendcis, nnd notes the connection existing between the 
pei*contage of ferwms oxide and the direction of extinatiou obaor\(Kl 
in the specimens examined. The hornblendes analysed were IVom tho. 
following localities: I. Prom the basalt-tuff of tlio Qoldkautc, 
Vogelsberge (sp.* gr. ^1*219) ; IT, From Bohemia; ITT. From Ilart- 
lingcn, in the Westerwald (sp. gr. 8*2 ti?); IV. From Hoheberg, uc'au* 
Gioss(*n (sp. gr. 3'247) ; V. From Wolkenburg, in the Siobongobirgo ; 
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YI. From the Laaclier See (sp* gr. 3*245). The analytical results 
Avere as follows : — 

SiOs. TiOs. AI2O3. FoaOj. FcO. CaO. K3O. Total. 

1.40 66 4*09 14-89 10*84 0*57 12-38 12-80 1*59 1-77 10(r41) 

II. 39-75 6-40 15-00 7-86 2*89 14-16 12-i>7 1-92 1*61 101-56 

Ifl. 40*15 5 21 14-34 7*80 4*53 13-14 11-75 2-31 1-14 100*37 

IV. 40*14 4-26 14-30 7*07 6*48 11-62 12*00 2-22 1-35 99*44 

Y. 39 29 4-S6 16*57 9 is 3-19 10-40 12*90 ? ? _ 

YI. 39*05 4 68 15*45 6*39 7*34 11*28 13*75 1*34 0*94 100*22 

For comparison, the author also gives four published analyses of 

hornblende (1) from a lioimblende-andesitc dyke in the Kaiserstuhl, 
(2) from the hornblende-diabase of Gi*aveneck, with 4*97 per cent, 
of titanium anhydride, (3) from Jan Mayen, and (-t) from Bohemia, 
with 0*89 per cent, of titanium anhydride. Tlie results of the 
author’s analyses show ihat Aluice is a great uniloriiiity in the coni- 
I>osition of tliG basaltic liornblendes, if the proportion of tcrroiis and 
ierric 03:ides is neglected. Many lavas, such as the Icncite basalt of 
TJlrichstein and the basalt of Hartlingen, are very similar in com- 
position. From the erteriial charactei's of the basaltic liornblendes, 
the author was led to believe that they had been subjected to altera- 
tion. In order to obtain evidence on this point, he submitted speci- 
mens to the ac'tion of superheated steam at a red heat. Before igni- 
tion, the proportiom of iei-rons oxido and the angle of extinction of 
the various hornblendes were as follows : — 


Laacher See - . . 7'OB per cent. 8^® 

Altenbuseck 6*27 „ 6 to 8 

Hartlingen 4 53 „ 2 to 4 

■Wolkenburg 3*19 „ 1 to 3 

Bobenuia 2 89 „ 1 

Ortenberg 0*57 „ 0 


After long ignition of all these varieties, the direction of extinction 
became straight, and all the ferrous oxido was converted into ferric 
cxide. The hornblendes bocamo dichi*oic and acquired the characters 
of the vaaieties from Bohemia and Ortenberg. B. H, B. 

Undetermined Silicates from the KaiBerstnhl. By A. Knop 
(Znt KrystL Min,, 18, 668). — ^A secondary mineral, probably idenii- 
eal with the “ sid jroklept ” of Saussure, occurring in the liiiiburgiU' 
of Sasbach, gave on analysis the following results : — 

SiOa. AI2O3. FejOj. MgO. MuO. HaO. Tobil. 

51-20 8-29 19*62 4*04 0*25 18*80 100*20 

Protononiromie is the name given by the author to a dark-grey 
mineral which gave on analysis — 

SiOs. AlsOa. FeO. MgO, MnO. CaO. ITgO. Total. 

48*52 5*94 6*00 24*72 0*59 2*79 10*70 99*26 

B. H. B. 
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Melanite from the KaiserstiihL Bj R. Soltaunn {ZelL Krysi. 
Min., 18, 628 — 629). — The author gives the I'esults o£ an analysis of 
luelanito from Oborrothweil, in the Kaiserstnhl ; — 

SiOj. TiOg. ZrOg. AlgOj. Fc^Oj. MiigOj. Ft»0. CaO. 

30--18 11*01 1*28 3*13 15‘‘*21 0*28 3*84 30*19 


MgO. + KgO. Ignition. Total. 

2*28 1*65 0*19 99*54 

The titanium mny occur partly in the form of TigO^. The presence 
oB zirconia is oB interest, as it has not hithei4o been detected in a 
mineral of the garnet gronp. B. H. B. 

Composition of Idocrase. By A. KKNNdorr (JaJirh. f. Min., 
1891, i., Mem. 200 — 207). — The compositiou oB idocrasc (vesuvian), 
a mineral of which more than fifty analyses are known, has not yet 
been definitely formularised. The author has consequently recalcu- 
lated the analyses available, and finds that the idocrases from the 
\arious localities consist essentially of the silicate 

4(2RO,SiO,) + 2aA,3SiO> 

Besides this, however, and independent of it, there is a mnall pro- 
portion, as yet undetermined, which cannob be included in the silicate 
formula. This ooustituent is suggestive ©f the potassium fluoride in 
apophyllite, or oB the calcium flnoride in apatite. It is, however, 
always an essontial constituent oB the idocrase. In idoiTOse, this 
portion is made up of water, possibly hydroxyl, potassium and 
sodium, and fluorine. As these substance occur in vaisable quantities, 
it has not been found possible to group them as a formula. (Compare 
Abstr., 1890, 221, 718.) B. U. B. 


Composition of Slags. ByJ. H. L. Voos Kryst Min., 

18, 669 — 678). — The author endeavours to determine tho state of 
combination in which alumina is proseut in slags, lie makes use 
of the Bellowing analyses : — 


RiOg. A1.0j* CaO. MgO. MuO. FoO. 

I. 55*61) 5*86 24*90 11*07 1*09 1*30 

II. 56*73 7*04 18 80 16*43 0*10 0*48 

HI. 54*00 5 37 27*75 8*67 0*91 2*06 

IV. 54 68 4*79 24*70 13*87 0*97 1*85 

V. 60*64 2*52 16*79 7*27 20*11 2*38 


KgO. ISTogO. Total. 

— — 99*82 

— - 99*58 

0*51 0*53 99*80 

— . <‘9*86 

— — 99*71 


1. Coarsely crystilline blast-Curnnco slag Brom Sunnomo ooniainiug 
augito crystals; 11. TKo samo fi*om Oarlsdal ; III. From LdfsjeSeu ; 
IV. From Sunnemo ; V. Blast furnace slag with augito and rhodori- 
ibe from Hofors. On calculating these analyses, it is soon that 
aluminiam is not, as in many natural augiies, present as basic silicate, 
but as a so-called bisiheate. Atialysis 1, for example, gives the 
formula 

R"SiOd + AlgSiA, 
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or expressed in detail, 

CaMgSi206 + -So CalldiiSijOfe + AhSi^Oo + i — 1*0 Ca^Si^Oc. 

Tn each case the ratio Si: (R'' + is so nearly (‘qnnl to 1 ; 1 that 
the entire mass could solidify as angite. Tii slags conlainiiig less 
silica, examined by the author, angite does not separate oui, but 
olivine or a silicate resembling melilitc. In this way the proportion 
of silica in the residue is increased, so that it beconies possible for 
augite to separate out provided the mass does not lupidly solidify 
in the form of a glass. B. H. B. 

Lithionite-granites. By F. v. Sandbrh(}ER (Zeil. Kn/at.Mhi,, 18, 
663 — 667). — In the lithionite-granites of the Fiehtelgcbirge, of tlio 
Erzgebirge, and .of Northei'n Bdhemia, there occurs an almost bbwk 
mica, an analysis .of . which is given hy the author. Atial,>sos are 
also given of the orthoelase and other minerals met with in these 
rocks. The minemls met with lin the cavities may he rogardcsl as 
having been washed ouii of the suiTounding rock. They dilTer from 
the tin ore veins chiefly in 'the predominance of tourmnlino and 
albite, whilst tiaa'Cre and/ wolf ram occur but sparsely. At Kppmjhsi eiu 
the minerals dihvo been deposited in the lolJowing order: 1. Mica 
(sp. gr. 2*8545). 2. Albite. 8 . Fluorspai*. 4. Tourmaline, and 5. 
gilbertite, appear to have been formed simultaneously with the 
fluorspar. The gilbertite of Cornwall closely resembles this variety 
in its mode of occurrence. 6 . Apatite. 7. Hyalite, in transparent 
crusts, frequently covers all the other minerals; 8 . Lithophorito ; 
0 . Lime nmnium mica and copper* uraninm mica. The order in the 
case of the principal minerals is the same with the lilliug of the 
tin veins at Zinnwald, in the Erzgebirge. B. 11, B, 

Rocks of the Eruptive Mass of Jablonica. By C. v. John 
(Zeit Kryst, Ifia,, 18, 661 ; from Jahrb. h, GooL 38, 

848). — ^In the course of a geological investigation of the rocks of 
Jablonica, on the Narenca, the following analyses arc given : 



SiOj. 

AI.O 3 . 

I’eA- 

CaO. 

MgO. 

K, 0 . 

Na^O. 

Igiiiliou. 

Totul. 

I. 

46 80 

33-50 

0 90 

15-85 

0-66 

0-21 

2 ‘ 2 .J 

0 67 

l<H)-72 

11 . 

63-50 

2!)-66 

0-20 

11-65 

0-28 

0(77 

4-(i7 

U-75 

101-37 

III. 

67-50 

25-45 

1-40 

9-15 

0-56 

089 

4-65 

0-46 

100 -(H 


I. Plagioclase from a gabbro in the midst of the mass ; II, IMugio- 
clase from an augite-diorite on the sonthern edge; 111 . Plagioclase 
from an augite diorite from Schemnitz. Jt. H. B. 


The Lautenthal Brine-Spriug. By G. Lattbrmamn ( Jnhrh . J \ 
Min,^ 1891, i.. Ref. 248 — 249 ; from Jahrb, prems, geol. J/antiem^Uit,, 
1889, 259 283). — ^In the “ Giite des Herna ” mine, at Lautonthal, in 
the Harz, a briue-spring baa been known for 30 } oars, and is int('i*<>sting 
on account of its abnomal constitution. The salt has tho following 
composition, in grams per litre : — ® 
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BaCls. 

Si Cl,. 

CaCl,. 

MgCl,. 

STiiCl. 

KCl. 

I. 

0-314 

0-864 

10-609 

3-219 

07-555 

0-359 

11. 

0-318 

0-899 

10 120 

4-360 

68-108 

0-458 

HI. 

0-219 

0 869 

10-490 

3-276 

61-076 

0-387 


T. From the main spring ; IT. From the same, taken a year later ; 
TII. From a point 70 metros from tLe shaft.. Assuming that tlie flow 
amounts to 40 litres per minute, tHe amount deposited by the spring, 
deduced from Analysis I, would be as follows : — 

Per day. Per year. 

Barium cliloidde 18» kilos. 0,570 kilos. 

Strontium chloride 49 „ J 7,885 „ 

It is highly probable that this spring is connected with the system 
of fissures of the Lautenthal ore^veins, and is derived from the rock- 
salt beds situated to the noi*th ot the Harz. B. H. B. 


Organic Chemistry. 


Tertiary Nitro-hydrocarbons of the Aliphatic Series. By 
J. Bkvau (Ber,, 24, 973 — 976). — Hitherto no tertiary uitro-componud 
of the aliphatic series has been pi*epared in a pure condition ; 
Tscherniak obtained a liquid boiling at 90 — 100'' from the product of 
the action of silver nitn'te on tertiary butyl iodide, but gives no 
sufficient reason for regai*ding it as totiary nitrobnlane (this Journ., 
187tj, i, 902). In view of the close relations which would ])robably 
exist hotwecu such tertiary iuti*o-compounds and tlio aromatic nitro- 
compounds, the atitlior has endeavoured to obtain the Ibimer by a 
I’oactiou differeiii. from that em])loycd by Tsclu'miak ; and finds tliat 
t Tliavy nitvobutano is fonnod by acting with zinc methyl on broino- 
nitro})ropane, and on (liUnmionitrocthanu, OMcBiyNOa, 

the first-named compound giving the bcUer yield. To carry out the 
I'onction, ethereal solutions of bi*omonitropvopano are nnxo<l and 
allowed to remain until the mixture no longer fumes on shaking, 
which takes several weeks. The mixture is then poured in small por- 
tions on to iee, and the precipitated zinc hydroxide dissolved in dilute 
sulliUuric acid. The acid aqueous solution is extracted with etlu^r, 
and tho combined extmets ova})oi*atcd and fractionaticd. By rejieateil 
distillation, a liquid is obtained boiling at 127 — 127*5®, and is further 
purified by cooling to —10® and separating tho porthms which 
remain liquid. Tertiary nitrobuiane, OMea’NOa, is thus obtained as a 
(‘rystalliiio mass which melts at 24®, boils at 126 — 12G*5® under 
7*£8 ram. pressure, is miscible with alcohol, other, and benzene, but 
insoluble in water, and has a specific gravity loss tlian tliafc of water. 
It has a caustic taste and peculiar «ioi<l oilonr, and gives off vapoui^s 
which attiwik the eyes ; it is insoluble in aqueous soda, and is not. 
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acted on by bromine or nitrous acid, and tlieveforo coiTCsponds in 
these respect's with the aromatic nitro-componuds. 

When reduced with tin and hydrochloric acid, it is convoi*tod into 
tertiary hutylaivine, the hyihnclilomle of which ciysiallisoH in charac- 
teristic plates, and melts at 270°. 

If zinc ethide is substituted zinc methido, the coiTospondin^ 
tertiary nitropentane and iiitrohexano are obtainc'd ; nitrohoptane is 
foimied by the action of zinc ethido on chloropicrin, 0 Cla*NO 2 . Those 
all resemble the nitrobutane in theii* properties, but the yield is very 
small. H. G. C. 

The Supposed Isomeride of Acetylene Diiodide. By E. 
Paterxo and A. PKRxVroNKii {Gazzetta^ 20, (>70—687). — In a provions 
paper (Abstr., 1890, 1219), the authors showed that whilst both the 
so-cilled diiodides of acetylene behave as thonj^h the two iodine 
atoms were symmetncnlly disposed, the percentajjfo composition and 
molecular weight of the liquid iodide pointed to tlio forinnla OjHalj 
H- O 2 H 2 as the most probable; this, however, does not satisfactorily 
explain the reactions of the liquid iodide dcHcrih(‘d below, and the 
authors have therefore been led to reconsider their a lews. 

When the solid iodide is treated with alcohol and zinc powder, it 
is decomposed, and an approximately theoretical (inantitj of acetylene 
is evolved ; the liquid iodide, however, whilsife giving up the whole of 
its iodine to the zinc, only evolves fi»om 13 to 17 per cent, of the 
acetylene corresponding with the fox‘mula CgHali if- 0 fill 2 . It was 
previously stated (Zoc. eit) that the liquid iodide is converted into the 
solid compound by heating with water or by steam- distillation, and 
it is now iound that the yield of solid iodide is generally about 20 per 
cent. The numerical results of the expeiimeuts seom to indicate 
that the liquid iodide only yields a quantiifcy of acetylene thooi*otioally 
corresponding with the amount of solid iodide it is capa\)lo of yi(d(U 
ing. By passing acetylene first through glacial acotie acid and thou 
into a mixture of iodic acid and alcohol, the authoi's have hneceoded in 
obtaining a purer form of tho liquid diioditlo, which yields less solid 
iodide on heating with water (about 5 per cent,), and very little 
acetylene when timted with zinc. 

The* analyses of this prodxiot appi*oximatoly agree witli tho formula 
C2H4IO, but the molecular weight determinations by liaeult’s method 
IH)iut to a double molecule OiHblaOa. lb does not cont.am an 0 11 group, 
as neither acetic nor benzoic chloride has any action on tho pure 
product, nor has hydriodio acid until the temperature rises to 120°, 
when the mass is resiuitied. On distilling it with phosphorus pouta- 
chloride, acetic chloride, and iodine pass over ; on reducing it witli 
sodium amal^m, acetic acid is foimed, together with truces of 
alcohol. Oxidation of the impure iodide with chromic acid also 
results in the formation of acetic acid. When heated with water in 
a reflux apj^ratus for sevei^l days, it is decomposed with tho forma- 
tiou of acetic and oxalic acids. The acetyl group, which thus seems 
to be present in the liquid iodide of acetylene, contains neither of tho 
iodine atoms, as on treatment with sodium and methyl iodide, tho 
product consists of acetic acid, acetylene, ethane, an olefine, and 
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traces of a lieavy oil, but contains no derivative of citlicr propionic or 
isobutyric acids. 

AlthoTigli the extreme solubility of the solid iodide in tho liquid 
compound renders it impossible to isolate the latter in a state 
of purity, the authors hold the reactions of the latter compound 
can only be accounted for by regarding it as the acetate of a sym- 
inctiucal di-iodovinyl, CHfICIAc, and consider it as proved that the 
so-called isomeric diiodoethylenes have in reality completely different 
compositions. S. B. A. A. 

Anhydrogeraiiiol, Oleflnic Terpenes, and the Formation of 
Closed Carbon Chains. By F. W. Skmailkr 24, 682—685). 
— The author has already shown (this vol., ]>. 640) that geraii- 
aldchyde, by loss of tho elements of water, is converted into oymciic, 
formation of a closed chain thus taking place. Wlien gcraniol is 
heated with potassium hydrogen sulphate, and tho product distilled 
in a cuiTont of steam, a })eculiar smelling oil is obtain(*d, which after 
imrification by repeated distillation over sodium boils at 1^2 — 176“ 
(uucoTT.), and bas a sp. gr. of 0*8232 at 20® and »!> = 1*4835 at 20®. 
From the analysis and determination of the vapour density, it was 
found to have the formula CioHia, and therefore belongs to the class 
of terpenes. In its physical properties, it diffci'S, howcvei*, from the 
known members of that group, tho sp. gr. being lower, and tlio mole- 
cular refraction much higher. It aho yields a hydrocarbon Cmllai* on 
I'eduction, and forms the compound CioHioBro on treatment with 
bromine. Tho hydrocai'bou must thei'cfore contain an open cliain of 
carbon atoms, and is the first I’eprcsontative of a new class of torp- 
enes, for which the author pmposes the name olejinic tarjmm. Similar 
hydrocarbons have boon obtained from coi*iandrol, liiialoOl, and other 
olefinic camphors, and are being further investigated. 

Tho results obtained in the anthm'’s vanous researches on this 
subject lead to the conclusion that the benzene derivatives oceun»ing 
in plants ai*e formed from compoumls containing an open chain of 
carbon atoms. In order, howovei*, that formation of a closed chain 
may take place, tho parcut 8111381111106 must contain an aldehyde 
gi*oup, and a methylene group in the f-position to it. Furtlicr, a 
methylene group must not occu])y the a- position to tho aldehyde 
group, as in that case also m. unsatiirated eoinpound is formed. 

If the bonzeno derivatives ocouiTing in plants are n^ally formed in 
this manner, no compound cnai occur in which tho hydrogen atoms in 
the positions 1 : 2 ; (> aresall displaced, or in whi(di displacement has over 
taken place in the position 6, the carbon atoms b(‘ing nuinborcd fi*oni 
the one in combinaation with an aliphatic radicle, usually allyl. All 
tho benzene compounds hitherto examined by tlio author obey this 
rule. H. a. 0. 

A3DcmioiuacaJl Derivatives of Mercuric Cyanide. By R. Varkt 
(C(M/ 7j9^.mid.,112,r)35 — 636). — Gaseous ammonia, when passed into a 
solution of cupric bromide, forms a gi*eeii procipitato, which redissolves 
and is followed bya blue,crystallinoprt*aipitateof onprainmoninm brom- 
ide, The crystals and the mother liquor are added to au ammoiiiaeal 
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solution of mercunc cjanidp, heated at 30®, and agitated until com- 
pletely dissol^red. The filtrate, on cooling, deposits hard, brilliant, blue 
crystals, of the composition 2HgOy2,CuBri,4NH,i. This com])Ound 
alters but slightly when exposed to air, is almost inaolnblo in 
ammonia, and is decomposed by water. It can bo heated at 100*^ for 
several houra without undergoing any appivciable change. The 
mutual action of cupric bromide and mei'cnric cyanide in presence 
of ammonia is quite different from »tlieir aotion in presence of water. 
Ammoniacal derivatives of the compound HgCyajCuBra could not bo 
obtained. 

The compound 2HgCyi,CdBrs + BM^O dissolved in aqueous 
ammonia at 40“ yields small, white crystals of the compound 
2HgCy2,CdBr2,4]SrHd.2HsO, only slightly soluble in ammonia, and 
decomposed by water. At 100“, it becomes anhydirous without any 
loss of ammonia. 

Cadmium iodide, when mixed witliaqnooua ammonia in quantity 
insufficient Co dissolve it, and added in small quantities to an atntno- 
niacal solution of mercuric cyanide, heated at about 40”, until it no 
longer dissolves, yields , small, white crystals of tho compound 
Hg0y2,CdCy2,HgT2,4NH3.,It is vei'y uustable when exposed to air, and 
w’hen treated with hydrochloric acid, is dooomposod with })rocipit.ation 
of me* curie iodide and libex’ation of hydrogen cyanide. Heated in a 
small tube at a temperature insufiicient to decompose mercurio cyanide, 
it evolves ammonia and yields a sublimate of mercuric iodide. 

Ammoniacal compounds of mercuric cyanide and cadmium chloride 
seem to exist, hut the ^author* has not determined the conditions 
under which the compounds ane^formod in a pure state. 

No evidence was obtained of the existence of ammoniacal com- 
pounds of mercuric cyanide with nickel chloride. C. If. B. 

Action of Iodine on . the Alcohols of the Fatty Series, 
OftHart + aO. By J. Tratjbe and 0. Neuberu 24, *520 -r)21). 
When equal weights of ethyl alcohol and iodino ai^ heaW at. Sif in a 
sealed tube for half an horn*, an oily product is obtained which 
consists of ethyl ether and ethyl iodide, together with a small quantity 
of higher boiling products and unabsorbed iodine. 38oi)uiyl alcohol 
and isoamyl alcohol, when heated at lUO- 110” with iodine, yield 
theoretical quantities of isobutyl iodide and ihoaiuyl iodide rcsptx*- 
tively, A complete rea'ction takes phme between iodine and ethyl 
ether at 200®. When small • quantities of iodino arc licatcd with 
ether above its critical temperature, the mixtnrc of dark non-imns- 
parent gas gradually changes to a beautiful dark-rod, them to bright- 
red, and finally becomes colourless. Bromine (1 vol) acts readily on 
ethyl alcohol or ethyl ether (4 — 6 vols.) at 80”, and hydi*ogeu bromide 
^d ethyl bromide, together with higher brominated prodnc'ts, arc 
fonued. ^ 

Metallic Derivatives of Alcohols. By J. W. Btiuut, and 
H. Biltz (^Ber^n 24, 649 650). — When boriieol or menthol is dis- 
solved in dry toluene or xylefie and treated at the boiling point with 
sodium or potassium, a very violent action at first takes place, 
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liydrogon i«{ evolved, and a poition of tlie metal is di&solvod. The 
action then becomes less violent, and continued heating is required 
for a considerable period of time before the alcohol takes up Iho 
theoretical quantity of the metal. It may be assumed from this that 
at first a molecular compound of the alcohol and the metallic deriva- 
tive is foi’med, which is then gradually resolved into its components. 

A similar reaction takes place with the simplest alcohols, and may 
bo utilised for the preparation of alkyloxides free from alcohol. 
Methyl and ethyl alcohols dissolved in xylene, treated with sodium, 
behave just like bomool and menthol. A longer period of time is 
required, however, in these cases to complete the reaction, the sodium 
compounds being insoluble in" -cbe xylene, and forming a protecting 
layer on the surface of the sodium. Eventually, the whole of tlie 
alcohol is converted iuto alkyloxide, the latter remaining as a white, 
gelatinous mass suspended id the xylene. H. 0. 

Alkaline Derivatives of Er3dl».rit6L By db Forciunp (QmnpL 
rend,, 112, 484 — 487 and 562 — 535). — Cold concentrjltod solntioTis<»<)f 
erythritol and sodium hydroxide were mixed in the proi>ortioij of 
I mol. of the former to 1 to 2 mols. of the latter, and the solution was 
allowed to evaporate over phosphoric anhydride. The nature of ’tho 
product is not affected by variations in the proportion of alkali 
between the limits stated. After some days, crystals separate which 
have the composition OiHoNaO* + '2HaO. They alter lapidly in 
moist air, deliquesce like the alkaline alkyloxides,»and are not de- 
hydrated at 100®. In a current of hydrogen at 110 — 115*^, however, tho 
hydrate 204H9N‘a0A + HiO is obtaindd, as a wliifc, crystalline, 
deliquescent solid. After heating in hydrogen at 135® for about 
12 hours, the total loss rises to 19*05 per cent., and the residue has 
the composition C4H9N'a04. 

Potassium hydroxide nndei* similar conditions yields a crystallino 
hydrate, 204HqK04 H" HiO, which must be heated at 140 — 150® for 
about 20 hours in a cuiTcnt of carefully dried hydrogen in oi’doi* to 
expel all the water; the residue has the composition OiIIoKOi. 

The heats of dissolution of tlioso products are as follows 


C4HoNaO„2K,0 -«*57 

C4Ho]Sra04,lH.O -J‘06 

C4JI8K:Oi,ULO -4*35 

CiHoJSTaO;. +0-53 

C 4 H 0 KO 4 -1'23 


The heat of neutralisation of erythritol by sodium hydroxide (equal 
equivalents) is H-0‘69 Cal., and by potassium hydxoxido +0*708 
Cal. 

The calculated thermal disturbances corresponding with tho forma- 
tion of tho varions hydrates under various conditions are given. Tlio 
heats of formation from carbon (diamond), gaseons hydrogen and 
OX} gen, and solid metal ai*e +257*67 Cal. in the case of tho sodium 
compound and +2642*2 Cal. in tho case of tho potassium salt. 

The heat developed by iho action of solid sodium oxide on solid 
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erytliritol ( + 24*13 Cal.) is far greater than would con*espond witli a 
mere molecular combination of erytliritol with sodium oxido. More- 
over, the heats of formation of tho various hydrates are of tlu^ 
same order of magnitude as the corresponding values for hydrated 
salts, and the relation between tlio diiforent hydrates is also similar 
in the two* cases. It follows that tho products have the formula' 
already given, and are not molecular compounds of the type 
2 C 4 trio 04 ,K, 0 . 

The heats of formation of the alkaline alkyloxides increase with 
the hydricity of the alcohol from which they are formed, thus : 
sodium methoxide +05*22 Cal., mono-sodium glycolloxide +150*8*2, 
mono-sodium glyceroxide +209*41, mono-sodium orxthritoxido 
+257*67 Cal. ^ C. U. B. 

Formation of Sorbose from the Juice of Mountain Ash Berries. 
By A. Fruund (Monatsh,, 11, 560 — 578 ; compare Abstr., 1889, t80).- - 
Since Pelouve first obtained sorbose (sorbin) in 1852, several inv(‘sti- 
gators have attempted to prepare the sugai*, but with varying rt*sultH. 
Byschl and Boussingault were not successful in obtaining it, the 
latter having found the hexhydric alcohol sorbitol in tho juice of the 
ripe mountain-ash berries (i8or&/w aitcttparia). According to Dolffs, 
Forbose does not exist as such in the fresh juice of the berries, but is 
formed from the malic acid contained in it by the action of the c‘thyl 
alcohol derived from fermentation of the glucose present. 3'ho author 
confirms the view that sorbose is only formed after fcrmontal ion of 
the juice ; but finds that its origin is not to be traced to tho inter- 
action of malic acid and alcohol. The most favoumblo conditions for 
the formation of the sugar are obtained when the juice is diluted to 
a sp. gr. of 1*09 — 1*06, and allowed to remain in open vessels for 
10 — 12 months. If, after this time, a small quantity of tho fermented 
liquid on evaporation yields an insignificant quantify of sorbose, tlio 
exposui'e to air is continued. 

The formation of sorboso is really duo to an oxidafion of soino 
substance present in the juice. The author thought that this sub- 
stance would probably prove to be sorbitol, but on atUmipting to 
isolate that eompound from tho fresh juice, ho obtained only a non- 
crystalline jeliy, which gave a crystalline JW'etyl derivative mid ting at 
100*2®, and an amorphous dibonzoic acetal (compare Weimier, 
Abstr., 1889, 223 and 479) melting at 190 — 191®. Horbitol, on tho 
other hand, gives a liquid acetyl derivative and a di benzoic aeoLal 
melting at 160®. The non-ciystaUine jely can be obUunod fioiu 
sorbose by reduction with sodium amalgam, thus proving that tho 
formation of sorbose in the juice of tho mountain ash bendos is 1 ‘onlly 
due to its oxidation. That the jelly is very closely related to aoi'bxtol, 
however, is shown by its conversion into that substance either by 
boiling its solution with very dilute nitric acid or more simply, by 
placing^a ciystal of sorbitol in a concentrated aqueous solution, wliioh 
determines the formation of much crystalline .sorbitol, the product ion 
of which may porliapa he explained by the assumption that an ab- 
sorption of the elements of water takes place. G. T. M. 
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Wood-sugar (Xylose) and Wood-gum (Xylan). By E. W. 
Allen and B. Toloenp {Amwlen^ 260, 289 — 306; compare Abstr,, 
1890, 472). — The quantity of wood-gum (xylan) wliicL can be ob- 
tained from wheat sti-aw by exti*acting it three times with 4 — 6 per 
cent, soda as described in its pi*epai*atioii from beech-wood (Abstr., 
1889, 847) is 1G*2 per cent, of the straw employed ; the gnm obtained 
in this way contains 3*76 per cent, of water and 28*27 per cent, of ash, 
consisting principally of silica, but it seems to be free from lignin, 
stai’ch, cellulose, and hexoscs ; on distillation with acids, it yields 
from 9*17 to 19*19 per cent, of furfui‘aldehyde. A solution obtained 
by dissolving the gum (0*9794 gram = 0*6993 gi*am free from ash) 
and sodium hydroxide (1 gram) in water (50 cc.) has a rotatory 
povier of [ajo = —84*1°; on hydi‘olysis with 5 per cent, sulphuiic 
acid (8 parts) at 100°, it yields 7*4 per cent, of pure crystalline 
xylose. 

The yield of wood-gum fi'om cherry-wood is 12*4 per cent. ; the 
product contains 7*03 ] er cent, of water and 6 per cent, of ash, and on 
hydrolysis it gives 19*4 per cent, of crystalline xylose. 

Loofah, free from seeds, yields 5*73 per cent of wood-gum, diicd 
over sulphuric acid ; this product contains 3 26 per cent, of ash. 

The gum obtained by extracting beet- root with boiling 5 per cent, 
soda gives arabinose on hydrolysis with 5 per cent, sulphuric acid, 
and is probably identical with Scheibler’s metapectic acid. 

When the cheiry-rcd liquid prepared by waimiing xylose or ai*al)in- 
oae with a solution of phlorogluoinol in hydroehlono acid (Abstr., 
1889, 847) is examined with the spectroscope, a very distinct and 
characteristic absorption band, situated almost exactly between the 
D- and E-lines, is observed ; this behaviour distinguishes xylose and 
arabinose from substances, such as wood, which give a red coloration 
with phloroglucinol and hydrochloric acid in the cold (lignin reaction), 
no absorption band being observed in such cases. The bluish or 
yellowish-green solution obtained by treating xylose or arabinose 
with oixsinol and hydrochloric acid aud then dissolving the jiricipitato 
in alcohol also shows a very charaetenstic absorption band, situated 
between the C- and D-linos, but close to and partially overlapping the 
Icitior. i\ S, K. 

Conversion of Starch into Dextrin by the Butyric Ferment. 
By A, ViiiLinRS {Uompt, remL, 112,435 — 437). — Finely divided potato 
starch was suspended in water in the proi>oi*tiou of 50 gwims per litre, 
and steam was blown into the mixlnre until tho tomperaturc rose to 
100°. Tho original liquid and tho condonsetl w'ater almost completely 
filled tho flasks, and whilst still at li.0° the liquid was mixed with a 
few cubic centimetres of a cultivation of JJacillus (imylolacttr and 
the flasks plugged with sterilised cotton wool. Tho vessels wore kept 
at 40°, and, as a rule, the starch was completely liquefied in 24 hours. 
Fermentation was allowed to continue until tlic li(iuid no longer gave 
a blue coloration with starch, the time vequji*od vaiying wdth tho 
homogeneity of the starch paste. The bacillus forms very mobile 
rectilinear rods, but towards the end of the change tlioy thickou at 
one end and become perfectly motionless. Beyond this point the 
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products of fermentation nndercfo no chanpfc. A very small qunntfl j 
of is evolved, and the liquid has a distinct odour of butyric acid, 
but the quantity of this substance present docs not exceed 0 3 per 
cent, of the original starch. 

The products of the change are almost exclusively dexti’ins, which 
can be obtained by precipitation with alcohol, and may be partially 
separated 'by fractional precipitation. When dried, they form white, 
friable, very hygroscopic solids which combiuo with water with de- 
velopment of heat. The rotatory power of different fi*actions varies 
from -1^156° to +207'5®. Iodine gives a red colour with the most 
optically active products, the intensity of the colour decreasing with 
the rotatory power. The reducing power, however, vanes inversely 
with the optical activity. 

'Rotatory power ‘156° 175-4° 207-5" 

Reducing power ...... .2S-S) 11-3 5 0 

These’dextrins are convertdd into sugars with veiy gr(*at difHculfy ; 
with water at ’100°, the change is • scarcely perceptible even aftiv 
48 hours, and with dilute sulpbuiue acid at l00“, the complete change 
requires about a day. 

The absence of glucose and maltose from the products of fermenta- 
tion indicates that the ferment conveHs the starch directly into 
dextrin without* the intervention of any diastase seci’ctod by the 
organism. 0. H. B. 

Fermentation of Staa?cli by* the Bhtyric Ferment. By 
A. YiIiLIERS (Oompf. rend., 112, 536 — 538). — The alcoholic liquid from 
which the dextrins have been precipitated (preceding absti’act) after 
some week.s deposits long, radiating crystals in amount equal to about 
0 3 per cent, of the original starch. The crystals contain water and 
about 4 per cent, of alcohol ; when exposed to air, they lose alcohol, 
ahsorb Tvater, and become opaque, without any noteworthy alteraiiou 
in weight. When reciystallised from warm water, the eom})ouml 
2 O 6 H 10 O 8 + 3H*0 is obtained in small, brilliant crystals wliich do not 
alter on exposure to air. Tlie dried substance rapidly absorbs water 
feom the air, but as soon as the quantity of water present con^sponds 
with the formula, no farther change takes place. The crystals 
which separate from the alcoholic solution have the composition 
6C«HioOe,0*H50,5H20. 

The new compound ceJIulosin has a very slight sweet taste ; 100 o,c. 
of water at 15" dissolve 1-3 grams, and at 70°, 15 to 16 grams. It has 
a high rotatory power; forth© anhydrous compound [a]i) = -|-150*42". 
It does not melt, hut bun s with intumoscenoe when heated, is not 
fermentable, and does not reduce alkaline copper solution. Dilute acid s 
convert it completely into glucose, but the boiling must be continued 
for about 24 hours. It has no action on phenylhydrazine. Collu- 
losin docs nob preexist in the starch, bub is a true secondaiy pi*oduct 
of the action of the butyric ferment. 

After the starch has been completely fermented, there remains an 
insoluble, bulky, white, flocculent residue which agglutinates on dry- 
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ing. It has the composition of collnloso, and is very slowly converted 
into glncose when boiled with dilnte inorganic acids. 0. H. B. 

Levosin, a New Carbohydrate from Cereals. By 0. Tankkt 
(Oompt rend.j 112, 293 — 295). Ground rye is extracted with alcohol 
of 60°, and the solution is mixed with twice its volume of alcohol of 
94i°, which pi*ecipitates a quantity of gum. The alcohol is partially 
distilled off, and the residue mixed with bapjta-watcr until the addition 
of more merely produces a precipitate which redissolves immediately. 
It is then filtered, and mixed with a large quantity of hot, concentrated 
baryta solution, until a permanent precipitate is obtained ; this pre- 
cipitate is washed with baryta- water, decomposed by carbonic an- 
hydride, and the solution concentrated, when levosin separates. To 
remove the small quantity of barium which it contains, it is dissolved 
in the smallest possible quantity of alcohol of 60°, mixed with just 
sufficient dilute sulphuric acid, and after removal of the barium 
sulphate, is precipitated with excess of alcohol of 96°. 

Levosin, dried at 110°, has the composition aOsHioO,, and deter- 
minations of the moloculai* weight by Raoul t*s method show that the 
value of n is 4. When the anhydrous compound is exposed to air, it 
increases in weight by 11 per cent., and forms a hydx*ate CeiH^tOjo d- 
4H2O. 

Levosin is a white, almost tasteless eompound, which dissolves in 
water in all pi*oportions, and is very soluble in dilute alcohol, but is 
almost insoluble in alcohol of 95°. It softens at 145°, and melts 
at 160°; sp. gr. = 1*62 ; rotate^ power [a]j) = —36°, which is not 
affected by the age of the solution or by temperature. It does not 
reduce Fehling’s solution, is not affected by diastase, and does not 
ferment with beer-yeast. In presence of very dilute acid, it becomes 
hydi'ated with the same rapidity as cane-sugar, and the change is 
complete if the levosin is heated with water alone in sealed tubes at 
100*^ for 24 hours. The rotatory power of the product is [a]® = —76°, 
and it consists of a mixture of 76 per cent, of lovuloso and 25 per 
cent, of a dextrose with a very feeble dextro-rotatory power, 

Levosin is not attacked by boiling alkaline solutions, but with 
some bases it forms definite compounds. The barium compound, 
BaiGj 4 ,H,.GOjo, is obtained by a<lding a solution of the carbohydrate 
to bary ta- water ; it is insolublo in baryta- water, and when treated 
with pure water yields the compound HaOnllaHOso. The latter is 
obtained by achling baiyta-wator to a solution of levosin until a 
slight, permanent precipitate is formed. The calcium compound, 
GjtHgsOaOso, is obtained in a similar maimei*, and is proeijniaied by 
the addition of dilute alcohol. Lovosiu gives no precipitate with 
normal or basic load acetate in aqueous solution, but in prcsonco 
of alcohol it gives with the basic acetjik' n procii)itate of tho com- 
pound G24H36Pba02o. With ammoniacal lead acetate, the conipound 
G24H8iPbj02o is px'ocipitatcd. With acetic anhydride and sodium 
acetate, levosin yields a triacetate, and with acetic anhydrido and 
zinc chloride, a tetracetato. When dissolved in cold fuxxung nitric 
acid, and precipitated by sulphuric acid, it yields a somewhat 
explosive mixture of dinitxates and trinitrates. It gives no coloration 
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witli iodine, and is oxidised by nitric acid to oxalic acid without 
the intermediate formation of mncic acid. 

Levosin exists in rye to the extent of 0*8 per cent, of the dried 
grain; in green wheat it is present in the same proportion, but in 
npe wheat only to the extent of 0*2 per cent. In the case of barley 
the variations are gi*eater, the px*oportion in the green grains in 
July being 2*0 per cent, of the dried mattei’t whilst in the ripj grains 
there was" only 0 1 per cent. Oats, whether green or ripe, and J‘ipe 
maize, contain no levosin. 0. H. B. 

Cotton Dyeing. By L. Vignon (Oompt. rend., 112, 487 — 489). — 
Thermochemical measurements have shown (Abstr , 1890, 653 and 
939) that when cotton is placed in solutions of dyes, &c., it exerts a much 
smaller chemical effect than animal fibres under the same conditions. 

Cotton, when heated m sealed lubes at 100® to 200° wdth 4 parts of 
ammoniacal calcium chloride or 4 parts of aqueous ammonia of 22°, 
undergoes very little physical change, but combines with 1‘06 to 2*86 
per cent, of nitrosren, which cannot ho removed by washing with 
dilute acids or with water. When this product is placed in dilute 
sulphuric acid, it produces a much greater thermal disturbance (0 90 
Cal. for 100 gi’ams) than natural cotton under the same conditions 
{0*37 Cal. for 100 grams). The increased basic power of tho cotton 
is also shown by the fact that when placed in solutions of dyes with 
an acid function, it acquires a somewhat deep colour, whilst ordinary 
cotton is but slightly tinted. C. H. B, 

Normal Butylammes, By A. Berg (Oompt. reM., 112, 437 — 
439). — ^Nonnal butyl chloride was heated iu sealed tubes at 120° for 
about 10 hours with an equivalent quantity of aqueous ammonia 
mixed with sufficient alcohol for complete solution. The reaction is 
complete, and from the residue which remains after distilling off 
tho alcohol, the hydrochloride of the secondary base can easily bo 
crystallised. If the mother liquors from this salt are treated witl\ 
diinte sodium hydroxide solution, an insoluble mixture of tho socoudaiw 
and tertiary bases separates, and the liquid on distillation yields all 
almost pure solution of the raonamine. "No quaternary base is 
foimed, and the proportion of tho piimary, secondary, and tertiary 
bases are 4, 7, and 1 respectively. 

When the dilute aqueous solution of the monamino is mixed with 
ethyl oxalate in proper proportion, nonnal dibutyloxamide separates 
as a bulky precipitate almost insoluble in boiling water, but crystal- 
lising in silky needles from hot alcohol. The mother liquor contains 
bntylamine, butyl oxamate, and normal butylainine oxalato. Calcium 
butyloxamate crystallises from hot water in very slender noodles. 
Ethyl oxalate behaves in a similar manner with amylamine and with 
isobntylamine, hence the formation of the three terms of dehydra- 
tion seems to be general. 

Dibntylamine hydrochloride is somewhat soluble in water, and 
crystallises in beautiful scales ; the aurochloride crystallises in beau- 
tiful, slender, golden-yellow needles which are only slightly soluble 
in o<dd water, and melt under water below 100°, but when dry melt 
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at 170° to a reddish oil. The stannochloride is very soluble, and 
separates from a boilin<^ solution as a colourless oil which soli didos ou 
cooling, but can be obtained in long needles by slow evaporation. 
The acid oxalate resembles the hydrochloride, and is not very soluble 
in water. It is, however, much moi‘e soluble than the corresponding 
salt of diisobutylamine. 0. H. B. 

Additive Products of Hexamethyleuamiae. By H. Mosohatos 
and B. Tollbns (Ber,, 24, 695 — 696). — ^With many metallic salts, 
solutions of hexamct^lenamine give precipitates, which in some 
cases are additive products. The eornpound 

406Hi,N4,3HgNO3-OH,10H2O 

is formed with mercuric nitrate ; auric chloride also gives a precipi- 
tate containing hexamethylenamine, whilst the precipitates produced 
by copper sulphate or lead nitrate ivve simply basic salts, and do not 
contain hexamethylenamine. 

The ciystalline dinitrate, described by Wohl, is precipitated from 
concentrated solutions of hexamethylenamine ou the addition of con- 
centrated nitnc acid. Orystallme compoimds ai*o also obtained with 
aromatic hydroxy-derivatives. The subject is being further investi- 
gated by the authors. A. R. L. 

The Simplest Normal Oxime, CH^INOH, and its Polymer- 
ides. By R. Scholcj (Rtv., 24, 673 — 581). — Pormoximo is obtained 
when a solution of formaldehyde is treated with hydimylamiue. It 
cannot, however, be isolated, as, like formaldehyde, it exists only in 
solution and in the form of vapour, and on evapoi*ation of the solution 
it polymerises and yields a solid, which the author considers to be 
ti*ioximidomethylene. 

TrioxiTn/uhniethylevie is best prepared as follows : — ^A cold satui*ated 
solution of hydroxylamino hydrochloride (20 grams) is mixed in a 
moi'tar with tinely-powdered soda (41 gi‘ams) and liliorod. The 
solution, which must bo used at once, is slowly pouj*od into a woll- 
cooled 40 per cent, solution of formaldehyde (20 grams). The mixture 
soon becomes semi-solid, and to coraplote the action is allowed to 
remain all night, the pi-oduct is then collected, washed with warm 
water (at 60°), alcohol (at 60°), and ether. It is a white, amorphous 
substance, insoluble in water and all ordinaiy organic solvenl/S, but 
dissolves easily in dilute mincnil acids and caustic alkalis ; it is not 
precipitated from the latter on neutralisation. It does not molt, but 
at 132 — 134° is converted diroetly into vapour, ami it coininonoos to 
vaporise at. 100°. The molecular weight of the solid cannot bo deter- 
mined. If hydrogen chloride is i)assed through the compound 
suspended in othoi*, a soluble hy<li*ocliloritlo is formed, and the per- 
centage of chlorine indicates this to be a mixture. 

Fomioxi'tne, CHalNOH, is slowly evolved in the gaseous state on 
heating the above compound at 100°, and quickly at 132—134°, A 
vapour density determination agreed with the foimula OHa^NOlL 
On cooling the gas, it condenses to tiuoximidomethyleno. 

Trioximidomefchylene, when heatod suddenly in a test-tube at the 
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temperature of a Bunsen burner, decomposes with a more or loss 
violent detonation into water and hydrocyanic acid. 

When boiled for a shoi-t time with water, alcohol, or etlier, it docs 
not dissolve. On prolonged boiling with water or alcohol, or on 
heating with an indifferent solvent in a sealed tube at 100®, it forms a 
solution which is neutral, has a faint, characteristic odour, and is 
stable at the ordinary temperature if not stronger than 10 — 20 per 
cent. A molecular weight determination by Raoult’s method gave 
42-3 ; the theory for is 45. By heating the solution with 

dilute sulphuric acid, formaldehyde and hydiuxylamine are formed ; 
by Induction with sodium amalgam, methylainine is produced. A 
characteristic property of formoxime in aqueous solution is its strong 
reducing power ; silver nitrate is reduced at once, as also is mercuric 
oxide in presence of alkali. If mercuric chloride is added to the 
aqueous solution, a yellow mercury salt is precipitated which on warm- 
ing yields mercurous chloride and then metnllic mercury. Mercury 
nitrate also forms a yellow precipitate, which quickly changes to 
metallic mercury. Bromine-water is at oiuie decolorised. With 
Behling’s solution in the cold, it gives an intense giuen coloration, 
changing to a blue-green, and on warming, cuprous oxide is deposited. 
Copper sulphate gives a bi^ownish-green ; ferric chloride gives an 
intense red, changing to bi*ownish-red. B. 0. R. 

Oziixies of Sugars. By H. Jacobi (Ber., 24, 696 — 699). — Tho 
fact that dextrose and galactose, like the simi^lo aldehydes, yield 
oximes was first pointed out by B. Fischer, whilst the oxime of 
galactose was first obtained in the ciystalline fonn by Rischbioth 
(Abstr., 1888, 40), and the corresponding derivative of mannoso soon* 
afterwards by B. Fischer and Hirschberger (Abstr., 1889, 68*7). In 
studying the oximes of dextrose and rhamnose, tho author found that, 
when these were prepared from a mixture of hydroxylamiiio hydro- 
chloride and sodium hydroxide, they could not, on account of thcii* 
great solubility in water, bo separated from the inorganic salts ; this 
dijSBculty is, however, obviated by employing free hydroxylamino. 

Beastro^e osdme^ CeHiaOeST, is prepared by exactly precipitating a 
not too dilute solution of hydroxylamino sulphate (20 gitims) with a 
warm solution of barium hydroxide, and, after cooling, dissolving pure 
dextrose (20 grams) in the filtrate, the mixture being allowed to rc'- 
main for three days. The solution is next decolorised by gently 
warming with animal charcoal, and is then evaporated to a syrup 
under ^minished pressure at 40 — 50®. By allowing tho latlor to 
remain over concentrated sulphuric acid for 2 — 3 days, it solidifies to 
a crystalline mass, which is then freed from adhering mother liquor 
by spreading on a porous plate. The yield is 15 grams. It is purified 
by crystallisation from 80 per cent, methyl alcohol, and forms colour- 
less, microscopic prisms, melts at 136 — 137®, and is very soluble in 
water, very sparingly in alcohol, and insoluble in ethex*. It has a 
faintly sweet taste, reduces Fehling’s solution strongly on boating, 
and is laavo-rotatory, exhibiting bi-rotation. Its specific rotatory 
power in a 9 per cent, solution is [ajua, = —2*2®. 

Bhaarmoee osB/kne^ GeHjsOsN , is prepared in a similar manner to dextrose 
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oxime, but crystallises more readily; tbe syrup which remains on 
ovaporatins: its aqueous solution solidifies on trituratinij lor a few 
minutes with a little methyl alcohol. The yield is 80 pi r cont. of the 
theoretical. It Lorms colourless tables, melts at 12? — 128®, and is 
very easily soluble in water, only sparingly in hot absolute alcohol, 
and insoluble in ether. It is doxtio-rotatory, and exhibits bi-rotation ; 
its specific rotatory power in a 9 per cent, solution is [a]D 2 o = 13*C. 

The author has also determined the specific rotatory powers of the 
oximes of galactose and mannose, both of which, on account of their 
sparing solubility in cold water, could only be examined in 5 per cent, 
solutions. They are both dextro-rotatory and exhibit bi-rotation. 
The mean values of two determinations with each are as follows : — 
galactose oxime, [ajjogo = 14‘76, and mannose oxime, [a]D 2 o = 3'16. 

A. B. L. 

Ethylsulphonacetone and Diethylsulphonacetone. By R. 
Otto and J. TrQger 24, 868-^70). — Bbhylmlphonacetone^ 

S 02 Bt* 0 H 3 * 00 Me, is obtained by the action of sodium ethylsulph mate 
on chloracetone at the ordinary temperature ; it is a yellow, viscid liquid, 
miscible with water, dilute alcohol, or benzene, but does not volatilise 
with steam. A crystalline compound is formed with hydrogen sodium 
sulphite. The oxiirn is deposited in colourless crystals molting at 
101®. On treatment with potash, the sulphone is hydrolysed to acetic 
acid and ethyl methyl sulphone. Carbonic anhydride, acetic acid, 
and ethylsulphonic acid are formed on oxidation^ with potassium per- 
manganate. The hromo-derwative, SO3Bt-0H8-0b*CHsBr, is prepared 
by the action of bi*omine on an aqueous solution of the sulphone, and 
melts at 80°. Diethyl8ulpho)Kicetone, 00(0Ha'SO2Bt)2* is obtained by 
the action of sodium ethylsulphinate on the preceding compound, 
^d crystallises in small plates melting at 119° ; it is readily soluble 
in water and dilute alcohol, but only sparingly in ether or benzene ; the 
constitution of the compound is proved by the formation of ethyl 
methyl sulphone and etliylsulphonacetic acid on treatment with potasn ; 
the latter compound, on further hyebolysis, also yields ethyl moth yl 
sulphone. 

Phenylsulphonacetone has no physiological action. J. B. T. 

Turkey Red Oil. By Soukurkr-Kkstnkk (Omnpt 112, 

395 — 397). — The sulphonio acid in Turkey red oil can bo soparatt*d 
from the fi‘oe acid, or acid dosul])honised during wiishing, by agitating 
the oil with a mixture of other and water. The non-sulphonisod muds 
dissolve in the other, and the sulphonic acids dissolve in the watojr, 
from which they can be precipitated by a solution of sodium sulphate 
of 10° B. The proportion of sulphonio acid vjirios in oils prepwed 
under seemingly identical conditions, and the solubility o£ the oil is 
determined by the proportion of the sulphonio acids. The degree of 
polymerisation is gi-oator in the portion soluble in ether (mol. wt, = 
472) than in the portion soluble in water (mol. wt. = 402). 

The ricinoleosulphouic acid pi^ecipltatod by sodium sulphate foms 
a hydrated, non-fluorcscont syrup, which constitutes 40 to 50 percent, 
of the most soluble Turkey rod oil. Us composition agrees with that 
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o£ dirioinoleosnlplionic acid, COOH’Ci7H.i/COO*Oi7H32*0'SOjiH. 
After heating at 60®, it seems to contain 8 mols. HjO. 

The STilplionic and non-snlpLoniscd acids in Tin key red oil can bo 
estimated by making titrations with phcnolphthalcin and liimna re- 
spectively as indicators. Litmus becomes bine when all the snlphonic 
acid has been nentinlised, but phenolphthalcin does not change until 
all the non-snlphonised acid has also been neutralised. 

for mal ridnoleic acid, when treated with sulphuric acid, yields a 
product containing practically the same propox*tion of snlphonic and 
non-sulphonised acid as the product from resin oil. 

0. s. s. 

A New Optically Active Modification of Lactic Acid, ob- 
tained by Bacterial Decomposition of Cane Sugar. By P. 
ScHARDiNGBR 11, 545 — 559). — ^According to Le Bel’s hypo- 

thesis, optically inactive ethylidenelactic acid, OH'OHMcOOOPT, 
since it contains an asymmetric carbon atom, should bo so])arable into 
two active constituents, one dexti*oi’otatoi*y, the other la'vorotatory. 
Until now only the former of these has been prepared (compai*e Lowko- 
witsch, Abstr., 1884, 296). The author has succeeded in obtaining the 
lasvorotatory variety by fermenting cane sugar with a micro-organism 
which he has named Bactlhis amdi Icbvolactioi. The organism was 
obtained from a streamlet running through a Hungarian military 
station, the water having been examined owing to several cases of 
spleenic gangrene occuiTing amongst tho hoi'ses. The bacillus forms 
abort rods of about the same size as Heuppe's Badlhift addi lactic L 
Under different conditions of gi*owth, however, it asbumos different 
forms ; sometimes the individuals arc joined in twos, sometimes they 
unite, producing long, thi*ead-like masses. Tt appears to bo without 
toxicological action on the smaller animals, is readily colonized by 
“ carbolfuchsin,” has a maximum activity at a temperature of J56®, is 
inert below 10® and above 40°, and is of anaerobic growth. 

In order to study the products of fermentation, 30 grams of cane 
sugar was dissolved in 1 litre of water, to which 10 giams of ammonium 
chloride, 1 gram of disodium phosphate, 0'20 gram ot magnesium 
sulphate, and 15 — 20 grams of calcium carbonat^ wore add(*(l. The 
solution thus formed was sterilised and then inoculated with a pni'O 
culture obtained by Koch’s method, lu 1 — days, foriuontation 
commenced, which attained its maximum in 4^5 days and ceasi'd 
in 7 — 8 days. On distilling the product, a minute quantity of 
ethyl alcohol and much water passed over, and tho residue 
(25 grams) consisted of a grannlar calcium salt, from which a zinc 
salt, (C 8 H 603 )aZn + 2H80, ci 7 stallising in microscopic prisms, was 
obtained- In order to prepare the fi^ee acid, the zinc salt was dis- 
solved in hot water, the metal precipitated with hydingou sulphide, 
and the solution filtered and evaporated at a temperature of about 
60®. The acid was further purified by treatment with ether, which 
left sulphur and some undecomposed zinc salt undibsolved. On eva- 
porating^ the ethereal solution, the acid was obtained in the foim 
o£ a vkeid, bright-yellow liquid, soluble in alcohol, ether, and water. 
The dh)^ salt^ OsEsOsAg + ^H^O, crystallises in long prisms, is veiy 
soluble in water, and rapidly turns yellow on exposure to light* The 
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calcium salt, zGa + 4 JH 2 O, is precipitated from its aqueous 

solution by absolute alcohol in tlie form of a felted mass of micro- 
scopic needles. The specific rotatory power of the acid is — 
and, like paralactic acid, it has the property of forming an aiihydrulo 
at ordinary terapeiatut'cs, which anhydride has an opposite rotatory 
power to that of the acid from which it is obtained (compare Wislicenus, 
Annalen, 167, 323, et seq.). The salts of the new acid are dextro- 
rotatory, as those of dextrorotatoxy paralactic acid are losvorotatory. 

When a mixture of equal parts of the zinc salts of dextroi'otatory 
and IcBVorotatory ethylidenclactic acids was allowed to crystallise 
from a warm, saturated solution, the zinc salt of the ordinary fei'- 
mentation lactic acid, (CiHjOjjoZn + SH^O, was obtained, thus 
placing beyond doubt the complex nature of the last-named acid. 

G. T. M. 

Xylose. By E. FisuirBU and R. Staubl (Re?'., 24, 528 — 538). — 
Xylose, as stated in a former communication (Abstr., 1890, 1399), 
combines easily with hydrogen cyanide to form a hexonic acid, whose 
lactone has the formula CeHioOe- The latter is tho optical antipode 
of d-gulonolactone (see p. 077) ; it is 1-guloiiolactone, and the sugar 
obtained fi*om it l-gulose. By oxidation, 1-gulonio acid is converted 
into 1-saccharic acid. 

UGulonic acid (xylosccarboxylic acid) is propai'od by mixing xylose 
(100 grams) dissolved in twice its weight of water with the calcu- 
lated quantity of hydrocyanic acid and a few drops of ammonia. Tho 
mixture turns bright brown in a few horns, and the action is com- 
plete in two days. The liquid is mixed with a solution of pui’O barium 
hydroxide (200 grams) iu water (1200 grams), and boiled until all tho 
ammonia is expelled. The baryta is precipitated quantitatively with 
sulphuric acid, the solution decolorised with animal charcoal, and 
evaporated to a syrup. Crystals of guJonolactone separate after a time. 
The mother liquors contain an acid which is probably an isonioriclo of 
galenic acid. The yield of gulonolaotono amounts to 60 per cent, of 
tho xylgse employed. It is purified by crystallisation from warm 
water or alcohol (60 per cent.), sinters at 179", melts at 181" (corr. 
185"), is easily soluble in hot water, hut only t-pariugly po in cold 
water and absolute alcohol ; it has a faintly swoot tasto, and a neutral 
reaction ; an ac^ucous solution, however, after a tiino bocoines faintly 
acid. For a 9'15 per cent, aqueous solution, tho spccilio I'otation 
[aji, = — 55’3 at 20". Tho bask banim salt dissolves in a largo 
quantity of hot water an<l crystallises in Hj)horical aggrcgat(*H of very 
blender needles. Tho mnnal 5fwt«/abalt is very soluble in water, ami 
was not obtained crystalline. The mrmal calcium salt is obtained as 
a syrup, and cr;^stalli8es after remaining a week or so, TIio 
liydraside is much more soluble iu water than tlio eorrosponding 
compound of gluconic and mannonic acids, and cannot, in conscqnonot', 
be ufaed to precipitate golonic acid. It melts at 147—149" (uncorr.), 
and decomposes at 195". 

l-Qulose IS obtained bj> reducing a well-cooled solution (10 por coni.) 
of tho lactone in tho ubnal way with sodium amalgam. It is a colour- 
less syrup, tastes sweet, is sliglitly dextrorotatory, and is not forrnciit- 
ablo. Tho jp/way Wydraiffonw is obtained by adding a mixturo of phenyl 
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liydrazine (1 part) and acetic acid (50 por cent., 1 pai*t) to a cold 
solution of the syrup (1 part) in water (2-5 parts). It crystallises 
from hot, absolute alcohol in slender, white needles, melts at 143° wilh- 
out decomposition, and is easily soluble in warm water, not so soluble 
in cold water and absolute alcohol. The osazom is obtained by heating 
the hydrazone or the sugar wdth excess of jjhenylhydraziiio aceiaie for 
one honr on the water-bath ; it crystallises from hot water in yellow, 
flocky masses, and turns reddish-brown on drying ; when crystallised 
from dilute alcohol, it retains its yellow colour, melts at 156° without 
decomposition, and is remarkably soluble in hot water, differing in 
this respect from all known osazones of the naturiil hexoscs. Tt re- 
sembles in this respect the osazones of xylose and arabinoso, and has 
properties similar to those of iS-acrosazone; it is probable that the latter 
is the inactive form of gulosazone. 

i^QuLmolactone is obtained in well-formed crystals by crystallising 
a mixture of equal quantities of tlie 1- and d-eompound from water, 
and melts at 160°. 

When 1-gulonio acid is oxidised with nitric acid (sp. gr. = r2), 
l-saccharic acid is obtained, and is purified by means of its calcium 
salt. 

The alcohol con»esponding with dextrose and ordinary saccharic acid 
is sorbitol. Since 1-gulose is a derivative of l-saccharic acid, it is to 
be expected that, on reduction, it w'ould yield the unknown l-sorbitol ; 
the product obtaiued is veiy like sorbitol, but docs not crystallise so 
r^ily. It is obtained from alcohol as a colourless, gelatinous mass, 
which, when dried in a vacuum, forms a white powder, and melts 
at 70 — 75°. The benzal derivative is very like the derivative 
from ordinary sorbitol. Sorbitol in borax solution shows a faint 
dextrK>rotation ; the new compound gives a Iflevorntation. The autliors 
conclude that it is l-sorbitol. 

From a consideration of the above results, Uie authors conclude that 
gluconic and gulonic acids have the same s tincture and similar con- 
figuration, and differ only in the position of the carboxyl gr*oup, as is 
shown in the (stereometric) formulm (?) 

COOH-[OH-OH]rCH*-OH and 

Xylose, from the ease with which it is converted into fiu'furaldc- 
hyde, probably contains, like arabinose, a normal carbon chain ; this is 
confirmed by the preceding results. Arabinoso and xylose do not, 
however, bear the same relation to each other as gluconic and gulonic 
acids. For then they should both give the same alcohol on redaction. 
Arabinose, however, yields arabitol. 

Xylose yields a new compound, seyUiol, which forms a non-crysial- 
lisable syrnp, and on treatment with benzaldehyde and sulphuiic 
acid forms a crystalline benzal derivative. Tn borax solution it Ls 
optically inactive. Arabitol in borax solution is Isevorotatory, 

E. 0. B. 

Xylonic Acid. By E. W. Allen and B. Tollbns (Annaleti, 260, 
806— -313). — Xylonio acid, an isomeride of arabonic acid, is formed 
when xylose (6 grams) is dissolved in water (30 grams), the solution 
treated with bromine (7 grams), and kept at the ordinary tempera- 
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ture until the halogen has dissol7ed; after removing tho liydro- 
bromic acid -with lead and silver carbonate, and freeing the solution 
from metals with hydrogen sulphide, the filtrate is boiled witli 
calcium carbonate, filtered, and evapoi*atod, when tho calcium salt 
remains as a symp. The zinc and silver salts were pi'opared in like 
manner, but they could not be obtained in ciystals. The strontium 
salt, (C 3 Hn 06 )aSr, prepared by decomposing the calcium salt with 
oxalic acid and then treating the solution of the acid with strontium 
hydroxide, separates from dilute alcohol in efflorescent crystals con- 
taining about 8| mols. H 2 O; the rotatory power of the salt, drit‘d 
at 100®, is [a]]) = 12'14®, whilst that of the strontium salt of 
arabonic acid is [a]D = 1*96. The rotatory power of a solution of 
xylonic acid, obtained by decomposing the sti‘ontium salt with the 
theoretical quantity of hydrochloric acid, was found to bo 
[a]D = 17*48° ; the rotatory power of a solution of arabonic acid, 
prepared in like mannei*, is [jAn == —45*86°. “ JF. S. K. 

Relative Properties of Bimethylglutaric and Trimethyl- 
succinic Acids; Stereo-isozneric Trimethylsuccinic Acids. By 
W. Zelinsky and A. Behrmdka 24, 459 — 478). — In their 

various attempts to synthesise trimethylsuccinic acid, Auwers and 
Jackson (Abstr., 1890, 1098), and Bischoff and Mintz (Abstr., 
1890, 743 ; this vol., p. 290), have obtained substances which tht‘y 
believe to be tlie isomeric dimethylglutanc acid, identical with 
the symmetrical dimethylglutaiuc acid dosenbed by Zolinsky 
(Abstr., 1890, 132), as it has the same molting point of 102— 104®, 
the same conductivity constant, and also yields a dibromo-com- 
pound, which would scarcely be expected wore the product really a 
trimethylsuccinic acid. 

The authors, however, believe that, notwithstanding this similarity, 
the compounds are not identical, for tho “ dibromodimefchylglutaric 
acid” of Auwers and Jackson may be readily converted into tlu' 
corresponding dihydroxy-compound, a stable substance which does 
not pass into a lactone, whercits Zelinsky’s symmetrical dihydi^oxy- 
dimethylglntaiuc acid yields a Tuonolactouo with great ease. GlMie 
explanation given by Auw^ers and Jackson of the formation of 
dimethylglutaric acid from ethyl a-bromisobatyrate and otliyl sodio" 
methylmalonate, is regarded by tho authors as very probable, but they 
believe that this is only a subsidiary action, and that tho chief portion of 
the product is in reality trimethylsuccinic acid, which in its physical 
properties closely resembles tbo lower molting dimetbylgluhiri<s acid. 
In favour of the glutaric constitution, Bischolf adducos tho fact 
that tho acid, when heated in a sealed tube, is couvertod into tho 
higher molting dimethylglutaric acid ; this fact, however, is regally 
against that view, for Zelinsky’s lower melting glutaric acid does not 
behave in the same manner, but, on tho contrary, the higher molting 
acid is completely converted by hydrochloric acid at 200° into I ho 
lowor melting acid ; the symmetrical diethylglutaric acids behave in 
the same manner, Portlier, tho lowor molting dimethylglutaidc acid 
forms an anhydride melting at 84 — 80", which, on treatment with 
water, yields tho higher molting acid. 
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Led by these considerations, the authors have attempted to 
synthesise trimcthylsticcinio acid by a new method, namely, by 
acting on ethyl sodiocyanopropionate with ethyl a-bromisobntyrate, 
and hydrolysing the product with sulphuric acid. Tho following 
e(|uations represent the reactions which take plac*(‘ : — 

ON-OMelSra-COOEt + GBrMes-COOEt = 

CE'-CMe(OMe3-COOEt)*COOEt + NaBr. 

C]Sr-OMe(CMe3-COOEt)-OOOEt + 4H3O = 

OOOH-OHMe-CMes-COOH + 00„ -f- NH3 + 2EtOH. 

The product of the hydrolysis is a mixture of aciids all having the 
composition C7H12O4. By repeated fractional precipitation with 
light petroleum irom benzene solution, three acids were obtained; 
the first of these crystallises in I'hombohedra and melts at 
240 — 141° when quickly heated ; the second foiins gi’anales molting 
at 100 — 101°, and tho third melts at 68 — 74°. Tho latter is probably a 
mixture, but requires further investigation; whilst tho other two tho 
authors regard as stereo-isomeric trimothylsueoinic acids, this 
substance containing an asymmetrical carbon atom. The second acid 
has almost the same melting point as sjmmctiical dimcthylgluiiiric 
acid, hut is more readily soluble in benzene; its conductivity constant 
Ic was found to he 0'0063, against 0*0055 for diniethylglutaric acid, 
whilst the constant for the acid melting at 140 — 141° was 0*0322. 
The conductivity of the two stereo-isomerides, as in the case of other 
stereo-isomeric succinic acids, is very different, whereas in tho 
glutaric and adipic series this remains almost constant. 

The isomeiide melting at 100 — 101° is not identical with isopimelic 
or amylenepimelic acid (Abstr., 1878, 294), which molts at 100 — 106°. 
The supposed syrupy trimethylsucciuic acid recently described by 
Hell and Wildermaun fthis vol., p. 1G4) has not really the composition 
assigned to it, an error having been made in calculating tho results of 
tho analysis. 

The authors have also observed that the conductivity of solutions of 
mixtures of stereo-isomerides remains constant in dilutions of 10 — 400 
or more litres, but that on still further dilution, the tsonsiani doorcases. 
To avoid errors, it is therefore necessary to examme tho conductivity 
of extremely dilute solutions. H. Cl. 0. 

Acetonedicarboxylic Acid. By H. v. Pkchmann (Annalen, 261, 
151 — 162; compare Ahstr,, 1885, 138). — ^Acotonedicai'boxylio acid, 
C0(CH3*000H)2, is best prepared in the following manner : — Finely 
divided, anhydrous citx-ic acid (500 grams), obtained by heating the 
commercial add at 146 — ^150° for 1 — 2 hours, is placed in a flask of 
4 — 6 litres capacity and a mixture of concentrated sulphuric acid 
(500 grams) and fuming sulphuric acid (500 grams), containing 
about 12 per cent, of anhydride, added ; the flask is then fitted with 
a cork, through which passes a short piece of glass tubing. After 15 
minutes time, the flask is placed on a water-batb, which has been 
previously heated to boiling, and the escaping gas is ignited, tho 
heating being continued until the evolution of carbonic oxide 
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ceases, wliicli is trsually the case in 30 — 45 minutes; the contents ol* 
the flask are then cooled to 0 — 5° and ico (600 grams) is gradually 
added, care being taken that no considerable rise of toniporatui^e 
occurs. On cooling again to 0 — 5^, the acetonedicarboxylic acid is 
deposited in ciystals and is freed fi*om the mother liquors by pressing 
it in flannel hags ; the crude product, which is a grey or colourless 
powder, must be kept in an open vessel over sulphuric acid as, if 
placed in a closed vessel, it soon changes into a brown syrup and 
then decomposes into acetone and carbonic anhydiido. The yield of 
crude acid, which contains about 5*0 per cent, of sulphuric acid and 
36 per cent, of water, is 500 — 600 grams from 1 kilo, of commercial 
citric acid. The pui*e compound can be obtained by reorystallising 
the crude product from warm water, or ethyl acetate, or better, by 
shaking it with ether and evapoiating the dried ethereal solution. 
It crystallises in colourless needles and melts at 135®, being decom- 
posed into acetone and carbonic anhydride ; the same decomposition 
takes place on boiling solutions of the acid. It is readily soluble in 
water and alcohol, but more sparingly in ethyl acetate, very spaiingly 
in ether, and almost insoluble in chloroform, benzene, and light 
petroleum; in its aqueous solutions, ferric chloride produces an 
intense violet coloration and sodium nitrite a crystalline precipitate 
of dinitrosoacetone ; on adding phenylhydrazino hydroohloiido to a 
neutral solution of the acid in sodium carbonate, a colourless, 
crystalline precipitate is produced and carbonic anhydiddo is evolved. 
The salts of acetonedicarboxylic acid arc rather unstable, and undergo 
decomposition into acetone and a carbonate even in tlie cold. 
barium salt is precipitated in colourless crystals when a cold, con- 
centrated solution of the acid is saturated witb barium carbonate, 
and the filtrate mixed with alcohol; in aqueous solutiom of ilu^ 
barium salt, most of the heavy metals produce a prcciiutaie, silver 
nitrate and lead acetate giving a cohmrless, ferric chloride a brownish- 
i*ed, and copper acetate a green precipitate which coutaiTiB both 
barium and copper and is insolnblo in hot water. 

Bthyl acefomdicarhoxylatej Cs’H.i^Poj is prepared by passing a ra]»id 
stream of hydrogen chloride into a solution of the crude acid (200 
grams) in absolute alcohol (200 — ^250 grams), until tho mixture 
becomes warm and begins to froth; the stream of gas is then 
moderated and the solution is salunited in tho <ic)Id, otliorwise 
decomposition sets in and ciu^bonic anhydtndo is evolved. AflcT 
keeping over night, tho nnxtuiv is poui*od into ico-cold water 
taining a little sodium chloride, the solution repeal (‘dly extracsUsl 
with ether, tho conccntiutod ethereal oxtnici washed willi small 
quantities of sodium carbonate xintil the washings give a turbidity 
on the addition of hydrochloric acid, then otice with dilute sulphuric 
acid, and finally three times with water, dried over calcium chloride, 
and evapoi*atod. Tho othy] .salt, prepar<Hl in this way, still (contains 
alcohol and, as a 3*alc, ethyl acotoimctate, but is otherwises tolerably 
l>nre; it can be obtained in a state of puinty by dissolving it in 
sodium cai’bonate, or by converting it into tho potassuim or copper 
derivative (compare this vol,, p.673). Ethyl acotonodicarhoxylate is 
a colourless oil of sp. gr. 1*1130 at 17® ; it boils at 16*d- 1 74® under u 
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pressure of 50 mm. witli only very slight decomposition, and under 
the ordinary atmospheric pressure its boiling point is about 250 ; it 
i& only sparingly soluble in water, but it dissolves freely in other 
neutral solvents and is also soluble in alkalis and alkaline carboixates ; 
its dilute alcoholic solution gives a deep rod coloration with feme 
chloride and a diriy green precipitate witJi a solution of copper 
acetate. It dissolves sodium with evolution of liydi*ogen, and on 
adding anhydrous potassium carbonate to an ethereal solution of the 
oil, a colouidess, crystalline potassium derivative is formed. 

S. i K .. 

Synthesis of Citric Acid from Acetonedicarboxylic Acid. 
By M. Dunschmann and H. v. Pbohmann (ATmalen, 261, 162— 16G). 
— Citric acid can be obtained synthetically by treating ethyl acetone- 
dicarboxylate with hydrogen cyanide in well-cooled ethereal solu- 
tion and boiling the product, first with concentrated hydrochloric 
acid, and then with soda to ensure complete hydi'olysis ; the citric 
acid is isolated bymeausof its calcium salt, which is then decomposed 
with oxalic acid. 

When ethyl acetonedicarhoxylate is converted into the potassium 
•derivative (compare next page), and the latter is boiled with watei*, 
ethyl acetoacetate separates from the solution as an oil. 

Acetonedicarboxylic acid readily undergoes decomposition into 
acetone and carbonic anhydride when it is heated alone or boiled 
with acids or dilute alkalis ; when boiled with concentrated alcoholic 
potash, it yields malouic acid. F. S. K. 

Condentsation of Acetonedicarboxylic Acid with. Phenols. 
By B. S, Burton and H. v. Peghmann (Awnalm, 261, 166 — 172). — 
p MethylumhelliferoTiecarhosiiiyl^ add {p • wnbelliferoneacetio add), 

•OBt*OOOH, is formed when an intimate mixtniv 

of resorcinol (^25 grams) and crude acetonedicarboxylic acid (45 grams) 
(compare preceding page) is added to concentrated snlplimnc acid 
(250 grams) ; the solution is kept over night, then poured into water, 
and the precipitated product purified by recrystallisatiou from alcohol 
or water. It crystallises in slender, lustious noodles, molts at 
201 — ^202® with decomposition, and is moderately easily solublo in boil- 
ing water and alcohol, but insoluble in cold water, other, chloroform, 
and benzene; it separates from water in crystals containing 1 mol. 
HsO, which IS expelled at 110®, and its solutions in alkalis and alkaline^ 
<3arbonates show a blue fluorescence. The diver salt, OHHyOsAg, is a 
yellow compound, which tuims black on boiling with water. Tlio ethyl 
salt, prepared from ethyl acetonedicarhoxylate and resorcinol, molts 

j3-Methylumbelliferonecarboxylic acid is isomeric with the acid pre- 
pared by Michael from resorcinol, ethyl malonate, and sodium oth- 
oxide (Ahstr., 1888, 956) ; when heated above its melting point, it is 
converted into jS-methylumbelliferone (m. p. 185 — 186*^), a Jfeiot 
which shows that acetonedicarboxylic acid is an intermediate product 
in the formation of j8-methylumhe]liferone from citrio acid, rosoroinol, 
and sulphuric acid (compare Pechmann andDuisberg, Abstr., 1884, 66) . 
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Mhyl methyl^heny^raeolonecarboxylate, 




is obtained when ethyl acetoncdicarboxylate is heated with phenyl- 
hydrazine at 100®; it crystallises from dilute alcohol in lustrous 
prisms molting at 85®, and is insoluble in water, but soluble in other, 
benzene, and chloroform ; it combines both with bases and with acids, 
and gives the reactions of the pyi*azolones. The free acirl, 01111101^203, 
crystallises from boiling water in flat needles, melts at 134®, and is 
soluble in alcohol, but insoluble in ether, chloroform, and benzene ; it 
combines with acids and with bases, and in its aqueous solution, 
ferric chloride produces a brownish-red coloration. Ou adding sodium 
nitrite to a sulphuric acid solution of the acid, a yellow, crystalline 
compound is precipitated, and when the acid is heated above its melt- 
ing point it is decomposed into carbonic anhydiide and metliylphenyl- 
pyrazolone (m. p. 127®), identical with the compound obtained from 
ethyl acetoacetate. 

When ethyl acotonedicarboxylate is boiled for a long time with an 
alcoholic solution of plienylhydrazine, yellow crystals are deposited ; 
this substance is insoluble in acids, behaves in some respects like a 
hydrazone, and differs fi'om the pyrazolone deidvative desenbed above. 

h\ S. K 

Alkyl Derivatives of Acetonedicarbosylic Acid. By M. 
Dunschmann andH. v. Pechmann (Awialen, 261, 173—190). — ^Ethyl 
acetoncdicarboxylate yields metallic derivatives analogous to those of 
ethyl acetoacetate, but it contains four hydrogen atoms which are 
replaceable by alkyl radicles; of the two theoretically possible 
disubstitution products, only those of symmetrical structure can be 
obtained. 

Ethyl potassioacetonedicarhoxylate, COOEt'OHK’00’CH2-OOOBt, is. 
obtained in crystals when ethyl acetoncdicarboxylate is treated with 
the theoretical quantity of alcoholic potash, and the solution then 
mixed with a little ether ; it crystallises from hot dilute alcohol in 
concentrically gi*ouped needles, does not decompose at 100®, and is 
soluble in water, to which it impai'ts an alkaline reaction. The- 
dipoiasdvm derivative, OOCOHK'COOEt)^, ]:)repared in like luannor, 
foi*ms small, lustrous ciystals and absorbs carbonic anhydride 
fi*om tho air; its aqueous solution has a sti‘ongly alkaline roactiori, 
and, when boiled, gives off an odour of acetone. Tho oopppr 
derivative, (OoHij05;2Cu, separates from alcohol in green (srystnls, 
melts at 142 — 143®, and is insoluble in water, and only sparing- 
ly soluble in ether, but readily in hot beuzono and cold chloro- 
form. 

Ethyl etliylacetQnedimrhoxxjlate^ COOEt*OHEt*CO*OH2*OOOEt, can 
be prepared by treating ethyl aceionedicarboxylate with sodium eth- 
oxide and ethyl iodide in alcoholic solution. It boils at 207® undoi* a 
pressure of 120—130 mm., and, in its alcoholic solution, ferric chloride 
produces a red coloration. 

Ethyl CO(GlIEt*GOOEt)3, prepared 

in like manner, boils at about 216® under a prossuro of 130 mm. ; its 
alcoholic solution is coloured violet by fonne chloride, but onlyaltei" 
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some time. Tlie triethyl denvative, COOBfc*OEti*CO*CHli3t'OOOTi)t, 
prepared from the preceding oomponnd, boils at 223—224® under a 
pressure of 130 mm.; the tetrethyl dei'ivative, O 17 ITJ 0 O 5 , boils at 
231 — ^232° under the same pressure. 

When the ethyl salts of the homologues of ethyl acctonodicarboxylate 
are treated with excess of concentrated alcoholic potash at the 
ordinary temperature, the corresponding potASsium salts are formed ; 
a remarkable difterence of behaviour is observed on decomposing these 
potassium salts with acids, for whereas the acids of symmetrical 
constitution can be easily prepared from the potassium salts and 
isolated in a crystalline condition, those of a symmetrical structure so 
readily undergo decomposition into carbonic anhydride and syimpy, 
ketone-like compounds that they cannot bo obtained in a free 
state. 

aaf-BiethylacetonedicarboxyJAC aoid^ C 0 H 14 O 5 , crystallises from etheu* 
in colourless needles, melts at 112 ®, and is readily soluble in water, 
alcohol, and ether ; when heated alone, or with water, it is decom- 
posed with evolution of carbonic anhydxndc. 

Tein'ethylacetonedicarhoiryUc acid, OuHjjiOs, crystallises from other 
in small needles, melts at 70°, and is soluble in water and alcohol, but 
more sparingly in ether and benzene ; it is decomposed either when 
heated alone or with water. 

Mhyl methylacetmedicarloxylate is a liquid boiling at 19i> — 200** 
undei‘ a pressure of 120 — 130 mm., and at 255® under the ordintuy 
atmospheric pressure ; its alcoholic solution gives a violet coloration 
with fetrio chloride. 

JSthyl ouoL'^dnmethylcice^ OuHisOs, boils at 199 — 200° 

under a pressure of 130 mm., and at about 255 — 266° under the 
ordinary atmospheric pressure ; it gives a violet coloration with ferric 
chloride, and when boiled with dilute sulphuric acid, it yields diethyl 
ketone. 

JElthyl aa*~dih&mjla(^to7iedicarhoayl^^ can bo obtained by 

treating ethyl acetonedicarboxylate with benzyl chloride and sodium 
othoxide ; it separates from hot alcohol in crysbils melting at 92”. 
The mowo-, /n-, and tetraA>emsyl derivatives are thick, yellow oils, and, 
as in the case of the con*espondiug ethyl derivatives, only the sym- 
metrical compounds yield crystalline acids. 

acx/^Vihettzylacetonedicarho^ylio acid, 0»HiHO.i, propai*od by hydx*o- 
lysing the ethereal salt with alcoholic potash at the oitliuary tem])ora- 
tui*o, crystallises from a mixture of chloroform and other in lustrouK 
needles, and melts at 115—116°. The riloer salt, OiolTiaOtAgi, is 
colourless. 

TeirahemylacetonedicarhozyliG add, crystallises from dilute 

alcohol in plates, and melts at 95° ; the silver salt, OyHisOaAga, and 
most of the other metallic salts, are only spaiiugly soluble in 
water. 

THbev^laoe^cme, 00 (CH 2 -CH 2 Ph)jj, is obtained when the dibonzyl 
derivative of acetonedicarboxylic acid is boiled with acids or alkalis ; 
this ketone is also produced by the dry distillation of calcium hydro- 
•cinnamate. It is a colourless oil boiling at 280—286® under a 
pressure of 130 mm. The odme, Oi?Hi9TSrO, prepared by boiling the 



ORGANIC CHEMISTRY. 


675 


ketone witli a dilute alcoholic solution of liydroxylamine hydro- 
chlorido, ciystallisos in colourless, lustrous needles, melts at 92®, and 
is insoluble in watei*, but readily soluble in alcohol, ethei*, and chloro- 
form. 

Ethyl diphenylpyrouedicarhoxylate^ ®®’^0(COOEt)‘CPh^^’ 

foiToaod when ethyl sodacetonedicarboxylate is treated with benzoic 
chloride in ethereal solution; it crystallises from dilute alcohol in 
colourless plates, and is readily soluble in most ordinary solvents 
except water. It behaves towards alkalis like the oorrespoudiiig 
dimethyl derivative (compare Conrad and Guthzeit, Abstr., 1888, 
502), being decomposed into benzoic acid and acetophenone. 

h\ S. K. 

Citracamalic Acid, a Gondexxsation Product of Acetonedi- 
carboxylic Acid. By A. NTrisME and H. v. Pboumannt (AwwaZew, 
261, 190 — ^208). — Oftrammdio achl^ 

is formed by the condensation of acetonodicarboxylic acid, just as 
isodehydracetic acid is formed from acetoacetio acid, and cumalinic 
acid from fortnylacetic acid (compare Pechinann, Abstr., 1884, 
1124). Those three condensation products must all be i*egarded as 
1:2: 3-derivatives of a compound of the constitution 

which the author names cmnalme ; it seems probable that all y5-kotouic 
acids can be converted into carboxy-derivatives of cumaloue by treat- 
ment with concenti*atod sulphuric ticid. 

Oitraouinalic acid is prepared by dissolving acetonedicarboxylic acid 
ill cmiconl rated sulphuric acid, and keeping the inixturo for a long iiino 
at the ordinary temperature ; the solution is then pourcMl into ice-cold 
water, the precipitated acid separated by filtration, washed with a 
little water, and dried on porous plates. The crude product is a 
groenish-yellovv powder, fx'oni which the ])ure twsid is best obtain<'d 
by i‘ecrystallising once from hot wafer, and then repc^atodly extracting 
tlio dried crystals with boiling ether, when the pure compound 
remains as a colourleBS, crystalline powder. It begins to Inrii brown 
at 160®, and melts at 185® with decomposition, but it has no well- 
defined molting point ; it is readily soluble in hot water and alcohol, 
but only sparingly in other and glacial aootio acid, and is insoluble in 
ohloroform,and benzene. No metallic or alkyl salts wore obtained in 
a pure condition. Citnicumalic acid is very stable towards acids, 
but is decomposed when boiled with water or heated alone at 
190 — 200®, yielding carbonic anhydride and isodohydracotio acid 
(m. p. 153®) ; when heated with soda-limo, it gives off an odour o£ 
mesityl oxide. 
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LutidonecarboayyUc acdd (psmidolutidostyrildicarhoxj/liG aM), 


IjrH— CO 

CMo:0(OOOH)^ . 


is obtained in tbe form of its ammoninm salt, when citracutnalic acid 
is repeatedly evaporated with concentrated ammonia, and, on adding 
dilute snlplmnc acid, the acid is precipitated as a dirty-grey powder. 
It crystallises from hot water in small, colonrless needles, melts at 
200—201® with evolution of carbonic anhydride, and is only very 
sparingly soluble in cold water, alcohol, and ether. The silv&t- salt, 
0gH7NO5Ag2, is colourless. Lutidonedicarboxylic acid is partially 
decomposed by boiling water with evolution of carbonic anhydride, 
and, when heated above its melting point, it is completely converted 
into lutidone (m. p. 176®). 

Lutidonecarboocylic acid (pseudohttidtuityrilGarhaxyUc add!), 




is formed when the original condensation product of ethyl aceto- 
acetate (compare Anschutz, Bendix, and Kerp, this voL, p. 172) is 
treated with concentrated ammonia at the oi'dinaiy temporatin‘ 0 , the 
solution kept for^S hours, and then evaporated. It separates from dilute 
acetic acid in crystalsmelting at 266 — ^258® with evolution of carbonic 
anhydride, being converted into pseudolutidostyril ; it is probably iden- 
tical with the acid obtained by Collie from ethyl amidoacetoacotato 
(Abstr., 1885, 374). V. S. K. 


Preparation of Pyromucic Adld. By H. Senm' (AnnaJen, 261, 
264 — ^256). — ^The author again describes his improved method foi* the 
preparation of pyromucic acid from furfui*aldohyde (Amalen, 239, 
374), as it has been tried by Bieler and Tollens with unsatisfactory 
results ; when the operation is properly carried out, 28 grams of the 
pure acid and 25 grams of crude furfuraloohol are obtained from 
56 grams of furfuraldehyde. F. S. K. 


Solubility of Potassium Hydrogen Tartrate. Hy 0. Biarkz 
(GompL rend,, 112, 434 — i35). — The author has redetermined tho 
solubility of potassium hydrogen tartrate in water, with results 
agreeing with those obtained by previous observers, although showing 
some differences at temperatuies near 100®. The ([uantity of tluj 
salt, Q, contained in 100 parts of the solution at tho tempoiaturc t, 
is given by the equation = 0*361 + 0*00161^ + 0*00066^® which 
for practical purposes may be replaced by tho simpler formula 
Qt = 0*369 + 0*000569^®. 

In presence of potassium chloride, the solubility of the potassium 
hydrogen tartrate is a function of the temperature and tljo quantity 
of chloride present, but is not continuous. With small quantities of 
potassium chloride, the quantity of tartrate precipitated is equivalent 
to that of the chloride added, but this ceases to hold good when tho 
quantities of tartrate and chloride in solution are nearly equal. 

When the quantity of chloride present is greater than the quantity 
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of tartrate that the pare water could dissolve at the saxno tompora- 
tnie, the law of solubility is represented by a formula, which is a 
direct function of the temperature, but an inverse function of the 
square root of the potassium contained in the chloride added. 

= (0 0489 + 0 00001)5216^)/ v^K 

Potassium hydrogen tartrate is completely insoluble in a mixture 
of alcohol of 90° 100 pai*ts, water 900 parts, normal potassium 
sulphate 4 pai*ts, tai*taric acid 2 parts, but dissolves if the hydrogen 
sulphate is substituted for all or part of the normal sulphate. 

0. H. B. 

Reduction of Saccliaric Acid. By E. Fischer and 0. PiLoir 
(Per., 24, 621 — 528). — The lactone of saccharic acid, as already 
stated (Abstr, 1890, 599), is easily reduced in acid solution by 
sodium amalgam. The aldehyde-acid which is formed the authors have 
now obtained in a crystalline condition, and shown it to be identical 
with glycnronic acid. By the further reduction of the acid they 
obtained a well-crvstallised lactone, ObHioOg, of a monobasic acid ; this 
is identical with the product obtained by Thicrfelder by the reduction 
of glycnronic acid. The authors, in agreement with Tliierf elder, call 
the new acid gulonic acid, and the corresponding sugar guloso. On 
reduction of saccharic acid, evidently the carbonyl which is contained 
in gluconic acid is attacked, and the carbonyl of the new monobasic 
acid is at the other end of the carbon chain. The relation of these 
compounds is shown by the following formnlm : — 

Glucose, OH-OH/[OH-OHl 4 -COH. 

Gluconic acid, OH-OHa-rCH-OH] 4 -OOOH. 

Saccharic acid, OOOH*[OH*OB[] 4 *OOOH. 

Glycnronic acid, COOH-[OH-OH] 4 -OOH. 

Gulonic acid, COOH*[CH*OHl*-OHa*OH. 

Gulose, OOH-CCH-OH] 4 *CH 2 -OH. 

Synthesis of glycnronic acid. — A solution of saccharic acid, obtained 
by decomposing the cadmium salt with hydrogen sulphide, is coucon- 
trated to a syrup, and heated for 5 — 6 hours on the water-bath to convert 
as much as possible into the laotonc. 20 grams of this product is dis- 
solved in 15t) grams of water, well cooUd, and mixed with 3 c.o. of 
sulphuric acid (20 per cent.}, and 100 grams of sodium amalgam 
(2'5 per cent.). The mixtui ‘0 is constantly shaken, well ooolo<l, and 
kept acid by constant additions of dilute snlplinric acid. When tiio 
first lot of amalgam is used up, a second lot of 100 grams is added, 
and then 50 grams. The solution is neutralised with soda, evapo- 
rated on the water-hath until a largo quantity of sodium sulpliato 
separates, 10 grams of concentrated sulphuric acid mixed with 
double the weight of water is added, and the mixture poured into 
eight times the quantity of hot absolute alcohol. The hot, filtox*od 
alcoholic solution is evaporated to one-toiitli its bulk, diluted with 
water, neutralised with barium hydroxide, excess of baiyta pre- 
cipitated with carbonic anhydride, the baiyta px’eoipitatod irom the 
filtrate with sulphuric acid, and the liquid concentrated and neutral- 
ised while hot with white lead ; the load is precipitated with aulphurio 
acid, and the filtrate o vapoi*ated to a syrup. The lactone of glycuronio 

VOL. LX. 2 Jf 
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acid separates after a time, is filtered, di'ied oii porous plates, and on 
recrystallisation from warm water is obtained in js^ood, colourless 
crystals. It sinters when rapidly heated to 170®, and molts 
at 175 — 178®. For a 4 per cent, aqueous solution, the specific 
rotation [a]i, = +19*1® at 20°. The yield of crystallised ^jlycurono- 
lactone amounts to only a few per cents, of the saccharic acid 
employed, but more is formed in reality, as is shown by the reducinfr 
power of the solution obtained by reduction of saccharic acid, and 
also by the greater yield of gulonolactone. 

d.-Oulonic acid is prepared as follows : — 20 grams of syrupy saccharic 
acid is mixed with 300 grams of sodium amalgam, and the li(|uid 
allowed to become faintly alkaline ; after a time more amalgam is 
added, and the solution constantly neutralised with sulphuric acid. 
400 gi'ams of amalgam wei‘e added, with continuous shaking, in the 
course of four hours. When the hydrogen is no longer taken up, and 
the solution does not reduce Fehling’s solution, all the glycuronic 
acid is converted to gulonic acid. The liquid is treated in a manner 
similar to that described above for glycuronic acid. Gulonolacsiono 
crystallises from warm water or 60 per cent, alcohol, and molts at 
180 — 181°. For an aqueous solution of sp. gr. 1*0373, the spooifio 
rotation [a]D = -f 66*1 at 20“. The yield of pure f^louolaotono 
amounts to 10 — ^12 per cent, of the syrupy saccharic acid employed, 
The ph&nylhyUrazide is obtained by heating the lactone (1 part) with 
phenylhydraiine (1 part) and water (3 parts) for one hour on the 
water^bath ; it melts at 147 — ^149®, and is easily soluble in hot water 
and hot alcohol. 

d.-Ghilose is obtained from gulonolactone by reduction with sodium 
amalgam and sulphuric acid. It is a colourless syrup, and is easily 
soluble in water, but only very sparingly in absolute alcohol. With 
phenylhydrazine, it behaves like l.-gulose (see this vol., p, 607), 
When evaporated with nitric acid (sp, gr. = 1*16), it is converted 
into saccharic acid. A 10 per cent, aqueous solution at 30® showed 
no perceptible fermentation with yeast after remaining 24 lioiii»s. 

The synthesis of d.-gnlonic acid gives a general method for the 
production of now sugars, as the reduction of other hibasie acids of 
this group (mannosaccharic, mucic, and isosaccharic acids) will 
probably yield isomerides of the hexoses. E. C. It. 

d.- and i.-Maiinosacc]iaric Acids, By B. Fisoukr 24, 
639 — 646). — ^Bythe oxidation of arabinosocarboxylic acid, Kiluini ob- 
tained a compound isomeric with saccharic acid, to which ho g 4 »vo the 
name metasaccharic acid (Abstr., 1887, 466). The optical isomoi'idcs 
of this acid are obtained from d.- and l.-mannonic acid. The author 
considers that arahinosecarboxylic acid in consequence of its relation 
to mannose would be better designated as l.-mannonic acid, and mota- 
saccharic acid as mannosaccharic acid. 

d.-Mannosaccharir, acid is obtained by heating the lactono of 
d,-manuomc acid with one aud a-half times the quantity of nitric acid 
(sp. gr. = 1-2) for 24 hours at 50®. The mixture is diluted with 
water, and evaporated to a syrup. The acid is thou convorti'd into 
calciuiu salt, the latter decomposed with oxalic acid, and the 
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filtrate evaporated to a syrup, wHicli, on the addition of a little aleoliol, 
crystallises. The produrfc, which is tho double lactone of d.-mtinno- 
saccharic acid, is purified by rocrystallisation from hot alcohol. 
The yield amounts to 30 — 35° per cent, of the maimonolaclone 
employed. It crystallises fi*om hot alcohol or a small quantity 
of warm water in long:, colourless needles of the formula ObHoO,-, 
sinters at 170°, melts at 180 — 190° with evolution of g^as when heated 
quickly, reduces Fehlingf’s solution rapidly when warmed, and is easily 
soluble in warm water, but somewhat sparingly in cold water. The 
aqueous solution is neutral when freshly prepared, but if left for 
12 hours becomes strongly acid. For a 3’932 per cent, aqueous 
solution, the specific rotation [a]p = -f 201*8 at 23°. The isomeric 
compound prepared by Kiliani gives an equal and opposite rotation. 
The compound is more easily prepared from mannose, as in this case 
the solution obtained by treating ivory-nuts with acid can bo directly 
employed. The lactone dissolves easily in dilute alkali, and the 
solution turns yellow when boiled. Tho calewm salt, OaHsOsCa, is 
obtained as a crystalline powder by heating the lactone dissolved in 
water (100 parts) for half-an-hour with excess of calcium carbon it.i‘, 
decolorising the solution with animal charcoal, and evaporating in n 
vacuum. The hanum salt is more soluble than the calcium sail, and 
crystallises in microscopic, elongated tablets. The strontium salt 
forms a crystalline powder. The cadmium salt is vex*y insoluble in 
water, and is obtained in microscopic tablets on adding cadmium 
acetate to a solution prepared by adding acetic acid to the sodium 
salt. 

d.»MannomcchaTodiamide is obtained in colourless, rhombohodral 
crystals by shaking the dilactone with excess of ammonia, Tt 
darkens when quickly heated to 180°, molts about 189° with decom- 
position, and is decomposed with evolution of ammonia on boiling 
with alkalis. 

The monnphenylhydrazide is prepared by adding tho fiuoly-powdorod 
dilactone (1 gittm) to a cold solution of phonylliydi^azino (1 gram) in 
acetic acid (50 per cent.). It crystallises from hot waku* in colourless 
needles, is easily soluble in hot water, but only sparingly in cold water 
or alcohol, dissolves in alkalis with pi*ecipitation of phony Ihydra&sine, 
turns yellow when heated aupidly to 185°, and melts at 190- -191° 
with decomposition. Tho dihydrasside, 06lTH0tt(N'vHsPh)2, is obiininod 
in pale-yellow plates by heating an aqueous solulion of tho laotone 
with excess of phenylhydrazino acekite. It turns ycdlow at about 
200°, melts at about 212° with evolution of gas, and is quite insoluble 
even in hot water. 

i.’>2Iamwsacchanc acid is obtained by crystallising a mixtiiro of 
equal parts of tho d.- and l.-componnds, and also l>y iho oxidation of 
i.-mannonolactone. It darkens about 170”, melis at 190° with decom- 
position, and is easily soluble in warm water, somewhat s))aringly 
so in alcohol. Its aqueous solution is inai»live, and when freshly 
pi*epared is iieuti*al. The salts are very like those of ilio above 
d -compound. The diamide crystallises m tablets, darkens at 170°, 
and molts at 183 — 185° with decom]>oRition. Tho hydrazuh is Sf>mo- 
what easily soluble in hot water, and molts at 190— 195° with decom- 
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position. The dihydrazide crystallises in colourless plates, melts at 
220 225° with decomposition, and is quite insoluble in water. 

Of the 10 hibasic acids with normal carbon chains indicated by 
theory, six are now known, namely, two active saccharic acids, two 
active mannosaccharic acids, mucic acid, and isosaccbaric acid. Th(‘ 
seventh acid which probably belongs to this gi'oup is obtained by- 
heating galactonic acid with quinoline at 145®, and treating the pro- 
duct with nitric acid. It is optically active, and is distinguished from 
mucic acid by its greater solubility in water and alcohol. A similar 
acid is obtained by heating mucic acid with quinoline or pyridine at 
140°, and is optically inactive. The author is engaged in working on 
these compounds. E- 0. R. 


TricarbaJlyiic Acid. By W, 0. Embry (Ber., 24, 596 — 602 ; com- 
pare Abstr., 1890, 133). — Anhjdrofricarhallylw acid^ OsHbO^, is prepared 
by heating tricarballylic acid with acetic chloride until solution takes 
place ; after removal of the excess of acetic chloride, the residue crystal- 
lises from a mixture of chloroform and glacial acetic acid in slender 
needles ; it melts at 13*2®, and is readily soluble in water or alcohol, 
but more sparingly in ether or chloroform. The same compound is 
also obtained by heating the acid in portions of 10 grams at 240 — 250® 
under reduced pressure ; the anhydro-acid distils over at 233 — 235® ; 
for this and^similar operations, the author recommends a form of appa- 
ratus consisting of an ordinary Anschutz flask with the x*oceiver 
ground to fit the narrow side tube of tho distillation flask. The 
anhydro-aoid is represented by one or other of the following formulas, 


0 < 


CO-CH, 


00-OH-CH.-COOH 




of which the first appears to be the more probable. 

When the anhydro-acid is treated in ethereal solntion with anhydrous 
ammonia, hydrogen ammonium tricarbaUyamate^ OoHiaNjOr, is formed 
as a white, hygroscopic powder; with silver nitrate, it yields tho 
normal silver s(dt of tricarl)allyamic acid. 

With phenylhydrazine, iricarhallylphe7iylhydr<izidic acid is obtained ; 
its caldtvm salt, GiaHi^NjOsCa, is crystalline. 

AniUdotricarlallyUe acid is prepared by the action of aniline on tho 
anhydro-add at the ordinary temperature, and is a viscid liquid ; tho 
silver salt, CnHuNOfiAga, is crystalline. At higher temperatures, 
tricarballylanilic acid is formed, 

Orthotoluidotricarballylic add, OiaHisNOs, prepared from tho 
anhydro-acid and orthotelnidine at the ordinary temperature, crystal- 
lises in colourless, nodular aggregates, and melts at 143®. By tho 
action of acetic chloride, tiicarhallylorthotoUMic acid is obtained, and 
is deposited from water in colourless crystals melting at 152°. 

CO*OH 

Tricarballylttmidiinide, prepared 

by heating tricarbaUylamide at 220°, until ammonia ceases to be 
evolved. 

l-2-3-Tn&en«H39^opane, 0 HaBz*CHBz'CH 2 Bz, is formed by heating 
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tricarballylic chloride with benzene and aluminium chloride; it/ 
crystallises from alcohol in stiaw-coloured needles and molts at 
137*. On warming with phenylhydi*assine, a momphemjlhijdrazone is 
obtained; it is precipitated from glacial acetic acid, on the addition of 
water, in pale-yellow flocks, and molts at 67 — 60*. J. B. T. 

Constitution of Leucine. By E. Schui-ze and A. Likikhnik (/?6fr., 
24, ti69 — 673). — a-Amidoisobutylacotio acid (amidooaproic acid), 
prepared from isovalei*aldehyde, as described by Hflfner (/.jpr. Ohem* 
[2], 1, 6), is identical with inactive leucine, which has been obtained 
from the active vegetable product by heating the latter with water 
and barium hydroxide at 160*. When the synthetical inactive 
amido-acid is fermented with FenicilHum gUmewn, a solution of an 
active acid is obtained ; this active acid has the same rotatory power 
([a]D = —17*4°) as the Imvo-rotatory acid obtained by fermenting a 
solution of inactive leucine prepared from the natmal amido-acid ; the 
two compounds have, moreover, the same solubility in water, and they 
yield the same hydroxycaproic acid (m, p. 50 — 62°) on treatment with 
nitrous acid.. 

These i*esults show that natural leucine is optically active a-amido- 
isobutylaeetic acid. The leucine employed in the above experiineiits 
was obtained from a vegetable protcid (conglntin) ; it is possible that 
leucine from other natural sotu'ccs may have a different constitution. 

F. S. K. 

Isopurpurates. By R. Va.ubt (Oonvpt. wtc?., 112, 339—341). — 
When zinc cyanide is added in small quantities to a boiling aqueous 
solution of picric acid, hydrogen cyanide is evolved and zinc picrato is 
formed, and the latter reacts with the excess of zinc cyanide. The 
liquid is heated for 36 hours with occasional addition of water, and 
the liquid gradually becomes redder and redder. It is then Altered 
and evaporated slowly on the water-bath, when crystals of zinc iso- 
purpurate and ammonium isopurpnrate soparato. Sometimes tlio two 
salts combine, but this compound could not bo obtained at will. The 
fomation of ammonium isopnrpurate is due to the substitution of 
ammonia dimng the action of the zinc oxide on the picric acid, and 
the quantity of the ammonium salt is greater the lojigor the j)oriod of 
ebullition. Zinc cyanide and ammonium piciato yield only ammonium 
isopurpurate, and no zinc isopurpiuutc. 

Mercuric cyauido and picric acid yield no hydrogen cyanide and no 
isopurpurate, aud this is true also with animonium, potassium, 
barium, and strontium pici*ates, although in the last two cases com- 
pounds of mercuric cyanide and picxdc acid with barium or strontiuni 
picrate are precipitated. 

Silver cyanide gives no isopurpnrate when acted on with picric acid 
or potassium picrate. Ooppor cyanide yields no isopurpui*ate if 
heated with picric acid ; it becomes bright-gi*een, but the colour dis- 
appears on washing with water. 

The displacement of hydrogen cyauido by picinc acid from coi*tain 
metaJs, and not from otuors, is in agi^eoment with thormo-ohcmiical 
data. 0. H. B. 
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Alkyl Oompomids of CadmiTim and Magnesimn. By P. 
Lohb {Annalm^ 261, 48—87). — Wkcn finely-divided cadmium is 
lieated with pure methyl iodide in exhausted sealed tubes at lOO'* foz* 
40 to 50 hours, or at 110® for 20 to 25 hours, the methyl iodi<lo is 
completely decomposed, a large quantity of gas is pioducod, and the 
metal is convei*tLd into a yellowish, crystallmo mass, which consists 
principally of cadmium iodide, but contains small quantities, at the 
most about 12 per cent., of cadmium methyl iodide ; analyses of the 
gaseous mixture showed that it consisted of ethane and small quanti- 
ties of hydrogen or methane. On heating the yellowish, crystalline 
compound at about 110* in an atmosphere of carbonic anhydnde, a 
mixture of cadmium dimethyl and methyl iodide collects on the cooler 
portions of the tube, but the quantity of this liquid is so small that 
the crystalline residues fi*om 10 tubes only yield 90 to 100 drops. By 
careful fractional distillation in an atmosphere of carbonic anhydride, 
a considerable quantity (but not the whole) of the methyl iodide can 
be separated ; analyses of the crude cadmium dimothyl, obtained in 
this way, showed that it contains about 76’37 per cent, of the pure 
organo-metallic compound, and about 23*97 per cont« of methyl 
iodide. 

Gadfinivm dimethyl, CdMea, is a heavy, transpai'ent, highly-i*ofwiC- 
tive liquid, the vapours of which have an intensely repulsive odour, 
and a disagreeable metallic taste, producing nausea and vomiting. A 
mixture of cadmium dimethyl and methyl iodide, in the pi'oportions 
given above, is not spontaneonsly inflammable at the oidinary tem- 
perature, but when gently warmed, it takes fire and bums with a 
luminous, smoky flame, giving off brownish-red fumes of cadminm 
oxide ; it mpidly oxidises on exposure to the air, being convoi*tod 
into cadminm methoxide, Cd(OMe) 2 , a solid, colourless compound, 
and it is quickly decomposed by water and dilute acids with develop- 
ment of heat and evolution of mothane. It is complotely docompoHod 
by concentrated nitric acid, and, like the zinc alkyl donVatives, it 
destroys caoutchouc. It boils at 101 — 106® under a ppossui^ of 738 
mm., and solidifles to a mass of colourless crystals whoa cooled with 
ice and salt; zinc dimethyl solidifles almost immediately when coolo(l 
by the evapoi-ation of liquid carbonic anhydride; zinc diethyl and 
mercury dimethyl also solidify under these conditions, hwi not bo 
quickly, whereas mercury diethyl simply becomes viscous. Vapour- 
density detei^minations, made with crude cadmium dimotliy], gave 
results in agreement with those i*equu*ed by the molecular formula 
CdMea. 

Attempts to prepare cadmium dimethyl by heating mercury or 
zinc dimethyl with cadmium or cadmium iodide were unsuccessful, 
the organo-metallic compound employed being simply decomposed 
into ethane and metal. 

When finely-divided cadmium is heated with ethyl iodide, under 
the same conations as those employed in the prepaintion of cadmium 
dimethyl, a reaction commences at 90® ; the gas produced consists of 
about ejpaal volumes of ethane and ethylene, but contains also small 
quantities of higher hydrocarbons, principally olefines, hydx*ogen, and 
probably also normal butane. The solid contents of the tube consist 
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of a mixture of about equal parts of cadmium iodide and cadmium 
ethyl iodide and a little unchanged ethyl iodide ; after exhausting and 
heating the tubes at 75 — 80® to expel the ethyl iodide, the residual 
colourless solid was heated in an atmosphere of carbonic anhydride ; 
when the temperature had risen to 194 — 197®, a trace of a liquid 
showing all the properties of an organo-metallic compound distilled 
over, but practically the whole of the cadmium ethyl iodide was 
decomposed into cadmium, ethane, and unsaturated hydrocarbons. 
Other attempts to prepare cadmium diethyl were equally unsuccessful. 

Finely-divided cadmium and propyl iodide react at about 70°, 
yielding a crystaHiue mixture of osmium iodide and cadmium propyl 
iodide, and gaseous products ; on heating the crystalline mixture at 
185 — 187°, it is decomposed into cadmium, propane, and propylene, 
and only the least trace of cadmium dipropyl is formed. 

In direct contradiction to the statement of Cahours (Amyilen^ 114, 
240), magnesium, either in the form of tLliugs or libbon, has no action 
whatever on methyl iodide at the ordinary temperature, and even at 
200° the reaction is not complete ; magnesium amalgam is also with- 
out action on the halogen iodide at the ordinary tempei’aturo. When, 
however, magnesium or magnesium amalgam is treated with methyl 
iodide in presence of ethyl acetate, an energetic reaction sets in, and 
a considerable development oY heat occurs, but the mixture must bo 
heated in sealed tubes at 110^ for 40 to 50 houi*s before complete 
decomposition ensues. On opening the tubes, a gaseous mixtm*e of 
ethane, ethyl acetate, and methyl iodide escapes, and there remains a 
dirty-grey, solid compound, which is probably either magnesium 
meihyl iodide or a mixture of magnesium dimethyl and magnesium 
iodide ; this grey substance is decomposed by water with great vio- 
lence, yielding a very disagreeably.smelling, inflammable gas, and it 
retains this property even after it has been heated at 330° in an 
atmosphere of hydrogen. 

When mei*cury dimethyl is heated in exhausted sealed tubes at 130° 
for 36 hours wilh a slight excess of the theoretical quantity of mag- 
nesium, in the form of filings, a dirty-yellow, solid compound is 
obtained, but no gaseous pi*odacts are formed. Various analyhos, and 
a careful examination of this yellow solid, showed that it is a mixture 
of metallic mercury and magnesitm di^mthrjL It takes fire sponta- 
neously in an atmosphei'e of cai'bonic anhydride, burning with a 
brilliant display of sparks, and leaving a residue of mngncKium, 
mercury, and carbon; it also takes fire when brought into contact 
with water, the gas evolved burning with a pale, slightly luminous 
flame ; it is not decomposed when heated at 200° in an atmosphere of 
hydrogen, but at about 250°, a gas (in all probability ethane) is 
evolved. The above experiments show beyond doubt that magnesium 
dimethyl is a solid, non-volatile compound. 

Ma^esium, in the foim of filings or ribbon, is without action on 
ethyl iodide at the ordinary temperatuz*o, bur on prolonged heating at 
100° in sealed tubes, the halogen iodide is decomposed, with liboi*atiou 
of ethane and other hydrocarbons, and a yellowish solid, consisting of 
a mixtuit) of magnesium iodide and magnesium ethyl iodide, is formed j 
this solid product undergoes no change when hcatod at 280° hi an iix- 
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different atmosphere, and behaves, in other respects, like the mixture 
obtained from methyl iodide in like manner. In ])rescnoe of a small 
quantity of ethyl acetate, a very violent reaction takcb place botwf on 
magnesium and ethyl iodide; after heating fho mixture at 80® for 
several hours to complete the decomposition, the same products aro 
obtained as when ethyl acetate is not added. On heating magnesium 
with mercury diethyl (or zinc diethyl) at 130°, small quantities of 
gaseous products and a voluminous, dirty-yellow substoncQ are ob- 
tained ; the solid pi*oduct has the same propertie^^ as that formed 
from mercury dimethyl in like manner, and, doubtless, consists of a 
mixture of metallic mercury and solid magnesium diethyl. 

Propyl iodide is decomposed by magnesium at a temperature of 
75 — 80®. The principal gaseous pijoduot is propane, but considerable 
quantities of propylene and a little hydrogen aro also formed. The 
solid product is a mixtni'e of magnesium iodide and magnesium 
propyl iodide, which, in genei al behaviour, resembles the correspond- 
ing products obtained in like manner from the other halogen iodidos. 

F. S K. 

Purity of Benzene. By C. Libbbrmann and A. Sbibwiiz 
(Be?., 24, 78& — 790). — The authoi'S have observed that when com- 
mercially pure benzene (b.p.80 — 82®) is mixed with pheiiylhy diuzinc, 
a compound is precipitated after a time in white plates of silvery 
lustre. On examination, it proved to be the compound 

N,H4Ph-0SS-N,H3Ph, 

and is formed by the action of carbon bisulphide ou phenylhydroziuo. 
The authors state that by means of this compound the carbon bi- 
sulphide is easily estimated. Crystallised benzene was found to 
contain no carbon bisulphide. E. 0. R. 

Acetylation of Aromatic Halogen Substitution Products. 
By B. ScHWFiTZBK (Ber., 24. 550 — 552). — Acefylbromohi*naem\ 
C 6 H 4 BrAc, is obtained by gently warming a solution ot bromobonzone 
in carbon biaulpbide with acetic chloride in the prc^sencoof aluminium 
chloride. The viscous product is treated with water, oxtracsted witli 
carbon bisulphide, and the crystalline mass so obtained purilicd by 
boiling with animal charcoal in alcoholic solution. It crystallises iq 
shining plates, melts at 51® (uncorr ), and has an agrooablo odour 
resembling that of dried flowers; it is fairly easily soluble in alcohol, 
and ^ery easily in ether, carbon biBulpbido, light petroleum, acetic 
acid, and benzene. 

Af'etyliodohenzene, O^HJAc, prepared in a similar way to the 
brominated derivative, cr^ stallises irom a mixture of light peti'oloum 
and ether in tablets, melts at 85® (uncorr.), has an agreeable odour, 
and is easily soluble in carbon bisulphide, alcohol, acotio acid, and 
benzene, less so in ether, and only sparingly in light petroleum. 

AcetyU(i~hrcmwn^pMlialem\s obtained by the action of acetic chloride 
on o-bromonaphthalene, in the presence of aluminium chloride in the 
cold. The product is treated with water and purified by fractional 
distillation. It is a pale-yellow oil, and boils at 345—847® (uncorr ) 
without decomposition. ^ ^ 
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Acetyl- P-hromonaplithale^ie. — The /S-bromonaplithalene was obtained 
from /3-napbthylammo by Sandmeier’s reaction. The condensation 
with acetic chloride takes place in the cold ; it is, however, better to 
beat the mixture. It crystallises well from petroleum, melts at 102® 
(uncorr.), and is very soluble in carbon bisulphide, acetic acid, and 
benzene, less so in alcohol and ether, and still more sparingly in light 
petroleum. 

Paradiiodobenzene and 1 : 4-dibromonaphthalene gave no acetyla- 
tion product when treated with acetic chloride and aluminium chloride 
in carbon bisulphide solution. E. C. R. 

A New Reaction for Dinitro-compoimds. By J. v. Janovskv 
(Per., 24, 971 — 972). — The author has previously observed (Per., 19, 
2158) ihat the nitro-derivatives of azobenzene give a chavacteiistic 
coloration with acetone and potash. This reaction is a geneml one 
for dinitro-compouuds, but is not given by mononitro-compouuds, and 
may, therefore, be used for determining the presence of the former. 
The reaction is caiTied out by dissolving a few milligi*ams of the 
compound in acetone, And adding aqueous poiash drop by drop. A 
characteristic coloration is formed, the intensity of which is increased by 
the further addirion of potash, I)initi*obenzene gives a i*cddish-violot 
coloration, whic‘h, after a time, becomes as dark as potassium per- 
manganate, and is changed by acetic acid to dark-i*ed, and by hydro- 
chloric acid to yellow. 1:2: 4-Dipitrotoluenc gives a blue oolox-atioii, 
which is changed by acetic acid to violet-red ; and a-dinitronapli- 
thalene a bluish-red tint, which becomes eosin-red on addition of 
acetic acid. H. 6. G. 

Synthesis of Hydrocarbons. By R. Heise (Per., 24, 768 — 772). 
— Gustavson has shown that by the action of propyl broniiilo on 
benzene in the presence of aluminium chloride, isopropylbenzene is. 
produced, and the author, after confirming this, has studied tlio re- 
action at a lower temperature. 

Propylbenzeno (b. p. 154 — 160” ; 16 giUims) is obtained, together 
with higher boiling px'oduots (4 gmms) and unaltered benzene, when 
aluminium chloride (10 grams) is di'oppod into a mixture of propyl 
bromide and benzene (50 grams), cooled to —2”, and maintained at 
this tempei'atnre, with frequent shaking, for five hours. The ])ropyl- 
benzene was identified by moans of its strontium and barium sol phon- 
atca, as well as by the melting point of its sulphonamido. 

When propylbenzene (50 gi*ams) is heated with aluininium chloride, 
and dry hydrogen chloride for six hours at 100”, a mixture of meta- 
and para-dipropylbeuzene (18 grams), benzene (6 grains), and un- 
altered or regenerated profiylbenzone is obtained. To separate the 
dipropylbenzeiies, the mixture is sulphouated by boating on the 
water-bath with fuming sulphuric acid (2 parts), and converted into 
the lead salts, from the aqueous solution of which, after concentra- 
tion, needles and plates separate, the former in the smaller quantity. 
The needles, which prove to be the pai*a-salt, are sopaiiitod Irom the 
plates by treating tho mixture with cold water, in which the foi*nun‘ 
are sparingly soluble, MeiadipropylbtmamesulpTiOTdc acid forms 
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elongated tables, which easily deliquesce ; the Zeud sailt crystallises lu 
very tliin, glistening", rectangnlai*, truncated tables, containing 
mol. HoO, easily soluble in cold water ; the bariivni bait forms small, 
elongated plates, contains mol. H^O, and is readily soluble in 
water; whilst the potassitm salt crystallises in well-formed tables, 
and is easily soluble in water. The sulphommide separates from 
aqueous solutions in very long, delicate needles, and melts at 1115 . 

Parapropylisopropylbenzene is conveniently prepared from para- 
bromocumene ; the sulphmiic acid crystallises in concentric tufts of 
needles, does not deliquesce in the air, and melts at 59 — 60" ; the lead 
salt forms microscopic aggregates of needles, containing 1 mol. JH 2 O, 
and is somewhat sparingly soluble in water ; the calcium salt ciystal- 
lises in tufts of very long, flat, silky needles, belonging to the oblique 
system, which contain 8 mols. H 2 O, and slowly effloresce in the aii* ; 
whilst the hoHum salt forms delicate bunches of needles, somewhat 
sparingly soluble in water. The sulphonamide separates from water 
or dilute alcohol in long, delicate needles, and melts at 95 — 96". 

When propylbenzene is treated with isopixipyl bromide and alu- 
minium chloride at —2", a mixture of para- and meta-propylisopropyl- 
benzene is obtained, which is under investigation. A. It. L. 

The Constitution of Cymene. By 0. Widman (Ikr,, 24, 
439 — 4!56). — The researches of Pittig, Pittica, and othei*s on cymene 
have led to the conclusion that this hydrocarbon is paamiotliyl- 
propylbenzene, whilst the hydrocarbon cumene, with which it is 
closely related, is isopropylbenzene. This has been confirmed by 
Jacobsen (Abstr., 1879, 228), who again prepared a paramothylpx»opyi- 
benzene synthetically and found it to be identical with the cyiuewo 
obtained from camphor; he also prepared pai*amothylisopi*opyl- 
benzeue and found its pi*ope3*ties to he quite distinct from those of 
cymene. There appeared, therefore, to be no doubt as to the oxisteiico 
of the normal propyl group in cymene, but from tlie case with which 
the latter passes mto compounds containing the isopi^opyl group, 
such as cumic acid, it was supposed that the propyl gi'oup in this 
compound i*eadily undergoes an intiamoloculav change, })asHing into 
the isopropyl group. The author’s exporimoiits ou thymol lod him to 
the conclusion that this change depends on the nature of the group iu 
the para-position, a methyl group causing a predisposition Ut the 
formation of propyl, and a carboxyl group to the formation of 
isopropyl (Abstr., 1886, 464). His furttxer investigation lias, how- 
ever, shown that, whilst this conclusion holds when a methyl group 
is oxidised to carboxyl, no such conversion of propyl into isopropyl takes 
place when ethyl, acetyl, propyl, or isopropyl is convei*tod into carboxyl. 
This result was so inexplicable from a theoretical point of view that 
the author undertook a thorough revision of the whole question of 
the constitution of the propyl group in cymene, and has obtained 
results in direct contradiction with those of most of the previous work. 

The investigation consists in the preparation of paramethyl- 
propylbenzene and paramethylisopropylbenzene, and a compaidson of 
their derivatives with those of the cymene obtained fixim camphor. 
Fammethyl^opylbmzene is readily obtained by the action of sodium 
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on $> mixture of parabTOmotoluene and propyl bromide. On distilla- 
tion, by far the gi*eater portion is obtained in the fraction 182 — 184“ ; 
and on redistillation, it boils for the most part at 183 — 18^1“ (774 mm.), 
and has then a sp. gr. of 0*8682 at 16**. Under similar conditions, 
cymene boils at 375 — 177*^, and has a sp. of 0*8602 at 15°, and 
the odonr of the two hydrocarbons is quite distinct. On sulphonation, 
the synthetical paramethylpropylbenzene yields a mixture of two 
sulphonic acids, which aa*e separated by the different solubility 
of their barium salts. Barium methylpropylbmzme-a^sulj^hmate 
(C 6 H 3 MePr**S 03 ) 2 Ba + HaO is formed in much the larger quantity, 
and is sparingly soluble in cold water ; it crystallises in lusti’ous, six- 
sided tablets, which are unaltered at 100“, and only lose their 
water of crystallisation slowly at 140 — 160®. Previous investiga- 
tors have found this salt to contain 3 mols. H^O. The ^otasdum 
salt, OioHuSOaK + HaO, crystallises in large, four-sided tablets, 
which are dehydi'ated at 100°, whilst the sodium salt, which has the 
composition iCioHijSOsNa -h 5 H 2 O, loses 2 mols. H 2 O in the exsiccator 
and the remainder at 100°. The a^suLphonamide^ C 10 H 13 SO 2 NU 2 , foi*ms 
large, transparent, monosymmeteic tablets {a :h = 1*684 : 1 ; 
a = 45° bl'), melts at 101 — 102°, and on oxidation yields tho 
1.2.4.sulphamidoparatoluic acid obtained by Hall and Komsen 
(Abstr,, 1880, 257). The sulphonic group therefore occupies tho 
position 2. Ba/rium methylpropylbeftizene-fi-sulphonate can only bo 
obtained pure by repeated fictional crystallisation, and then iorms 
short, prismatic needles having the composition 

(06HaMePi'**S08)2Ba + 4H80 ; 

it remains unaltered in the exsiccator, but becomes anhydrous 
at 100“4 The p-sodium salt crystallises in needles, and tho p-salplir^ 
onamide separates from benzene in lustrous scales melting at 1 12-— 1 i 3°. 

Fittica states that both cymene and paiametliylpiopylbenzeno 
yield the same substances by the action of nitric acid, namely, a solid 
and a liquid nitro-derivative. It has been shown, however, by 
V. Gexichten and Holleman (Abstr., 1878, 672; 1888, 454), that tho 
solid compound has quite a different composition, and Widtnaii and 
Bladiu have proved that the liquid portion is not a nitro-compoutid, 
but consists chiefly of pai*atolyl methyl kotone (Abstr., 1886, 541). 
The author has, therefore, also oxamiuod tho action of nitric acid on 
tho synthetical methylpropylbenzone, and obtahxcd a pi-oduct which is 
not parotolyl methyl ketone, but is in all probability a nitro-dorivativo. 

Paramethylisopropylhenzene is readily obtained from the parabronio- 
derivative of cumene (isopropylbenzene), by treating it with sodium 
and methyl iodide. The isopropylbenzene was prepared by acting on 
benzene with isopropyl bromide in presence of aluminium chloi'idc, 
and converted by bromination into parabromisopx*opylbenzono boiling 
at 215 — 217“ (corr.). The product obtained by the action of sodium 
and methyl iodide was too small in amount to purify completely 
by fractional distillation, but tho portion boiling at 173 — 176’' Jiad 
exactly the same odour as cymono ; on sulphonation, it yields an acid, 
the barium salt of which has the composition (OioHiaS 03 )aBa *+• 3Hj(), 
and the characteristic appearance and properties of the salt obtained 
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in tlie same matiner from cymene. The snlphonamid.e crystallises, 
from dilute alcohol or benzene in lustrous plates and molts at 
115—116'', as does also that prepared from cymone. 

Fi-om these results, there can be no doubt that cymone contains the 
isopropyl and not the normal propyl group, as hitherto supposed. 
The frequent change of one group into the othci‘, assumed in these 
compounds, does not therefore take place, as all are in reality isopropyl 
compounds. The supposition that thymol and carvacrol are propyl 
derivatives only rests on their relationship to cymene, and therefore 
these, and in all probability all naturally occuiTing terpenes and 
camphors, are also isopropyl derivatives. H. G. 0. 

C3n3ie]ie. By R. Mistbe (Ber., 24, 970 — 971).— A reply to tho 
communication of Widman (preceding abstract), in which the author 
points out that he did not, as might bo assumed from Widinan’s 
paper, repeat and confirm Jacobsen’s experiments, but simply analysed 
the barium salt of pamisopropyltoluenesulphonio acid, and found it 
in agreement with Jacobson’s result, to contoiu 1 mol, H 2 O. 

H. G. C, 

Ethylpropylbenzene. By O. Widman (Ber., 24, 456—459). - 
Tliis paper consists chiefly of a cxiticism of tho results obtained by 
V. der Becke (this vol., p. 183), which the author regards as VC17 
incomplete. The two compounds described by v. der Bccko as iiictai- 
and para-ethylpropylbenzenes yield amorphous potassium salts and 
liquid sulphonamides, and must therefore, in reality, be mixtui*os. The 
evidence adduced in proof of the fox*mation of diethyibonzene and 
diisopropylbeuzene is quite insufficient, and it is hardly probabUs 
from analogy with other researches, that aluminium chloride shouhl 
cause an elimination of side chains from substituted benzenes at tho 
ordinary tempex’ature, as is assumed by v. d. Becke. The latter was 
unable to obtain the two sulphonic acids of paxaethylpropylbonzeno 
described by the authoa^ (this vol,, p. 45), but prepared a single 
sulphonamicte melting at 84". This is probably a mixture of 
the author’s a- and B-sulphonamides, which molt at 112 — 113*’ and 
108" respectively- Tlie latter compound belongs to tlm hexagonal 
system, and forms rhombohedx’al, homihedral crystals (a : 0 = 
l:r0365), IL G. (3, 

Preparation of Nitroso-oompoimds. By 0. WinriGK»oi>r (Bm, 
24, 592 — 595). — Dinitrosonitrojjhefiifl^ NO/0(,H2(NO)2*OH, is fornu'd 
■when an alcoholic solution of piciyl chloride is boiled with two molcculiir 
proportions of potassium iodide ; formic acid or glacial acetic jicitl luay, 
he advantageously substituted for the alcohol. It oiystallises from 
water in pale-yellow needles, which readily form feathex'y aggregates 
and melts at 122". The compound is readily soluble in acids and 
organic menstrua, it does not change blue litmus paper, gives a I'od 
colour with concentrated alkalis, and may be sublimed without 
decomposition. Its tinctorial properties ax*e greatly inferior to those 
of picno acid ; it dyes wool yellow, is slightly bitter to tho taste, does 
not give the nitroso-reaction, and is extremely stable towai'ds oxidising 
agents. 
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JDi^bitrosnvitroplienol^anfliracene, N02‘CbH2fNO)2*OH,Oi4Hio, ifl pre- 
pared by boiling anthracene with an alcoholic solution of diiiitioso- 
nitropbenol, and crystallises in long, yellowish-red needles melting 
at 160® (nncon*.). The coi'responding acennphthene derivative^ 
K 02 *C 6 H 3 (!N’ 0 ) 2 'OH,Ci 2 Hio, is deposited in yellow needles melting at 
168® (nncorr.)* The naphtJialeiw compound^ Nr02‘C6H2(NO)i*OH,CioH8, 
crystallises in pale-yellow needles, and melts at 150 — 151® (uncorr.). 
Diniirosomtrophenolbenzene is also crystalline, but decomposes on 
exposure to ah'. 

JDinit7osonitrophenyl azohen zenBf hr02'C6H2(N0)3*N3ph (m. p, 

215 — ^218®), may be prepared by the action of glacial acetic acid and 
potassium iodide or bromide on picrylphenylhydrazine, or by heat- 
ing triniti^ophenylazobenzene with glacial acetic acid and potassium 
iodide. Trinitroazobenzene, when reduced with iodine in glacial 
acetic acid solution, yields the second dinitrosoazo - derivative 
(m. p. 225®). 

Dinitronitrosopbenylparabromazobenzene may be obtained by the 
action of concentrated solution of hydrogen bromide in glacial 
acetic acid on picrylhydi'azine or trinitrophonylazobenzene. 

J. jB, T. 

Action of Chlorine on Besorcinol. By T. Zincke and 18. Kaiu- 
NOWiTSCH (Ber., 23,3766 — 3784; 24, 012—923). — By the action of 
chlorine on x’esorcinol in chloi'ofoxm or atretic acid solution, the first 
product is tricJdororesorcinoly C«HCl 3 (OH )2 (Oh = 2:4: 6), which 
crystallises in white needles and molts at 88®. On further chlorination, 
the pentachlororesoroinol, CGHChOa, obtained by Stenhouse by acting 
on resorcinol with potassium chlorate and hydrochloric acid, is formed, 
and the anther states that it is much more I'eadily prepared by the now 
method. As was to be expected from Zincke’s researches on tlio action of 
chlorine on other phenols ( Abstr,, 1888, 1277 ; 1889, 599, 967 ; 1890, 488, 
H08),tbisisnotachloi’oxy-oompoandof thefoimula CeHCl 2 (()Cl) 2 , but 
PPl*CO— CPI 

has the constitution UtTrini the group, 0(OH)IC*C1, having 

been convei'ted into CO-COh. It is not so unstable as stated by 
Liebermann and Dittler (this Jouin., 1873, 62), tlie itxot that the 
clear crystals became clouded being due to the absorption of water 
with formation of an unstable hydiuio. It has all the proporlies 
described by Stenhouse, liberates iodine from potassium iodide 
solution, and yields trichlororosorcinol on reduction. The statement 
of Olaasen (Abstr., 1878, 867) that pentacblorovosoreiuol onreduolion 
yields a trichlororesorcinol melting at 69® is incort*oct, Peutaddoro- 
resorcinol boils at 160® under 25 mm. pressure without dceomposition, 
and is converted into hexachlorobenzmo by phosphorus poniachloride 
at 200®. 

When the pentachloro-compound is triturated with water, the h\ dmto 
is first formed, and then gradually dissolves ; this frolution, after a 
time, deposits a voluminous precipitate consisting of microscopic 
needles of a new acid ; after crystallisation fx'om light peti*oleum, it 
melts at 122 — 1 23®, and is x^adily soluble in alcohol, other, and benzene, 
but scaxx'oly at all in water. In place of water, a solution of sodium 



690 


ABSTRACTS OF CHEMICAL PAPERS. 


acetate mny bo employed and tbe solution precipitated with liydro- 
chloric acid. The new compound is an acid of the composition 
CeH,Cl 50 „ and does not yield tidchlororesorcinol on reduction ; it can, 
therefore, no longer contain a six;carbon ring, and does not contain 
a hydroxyl group, but on boiling with water loses carbonic anhydride 
forming a volatile oil, which, as will bo shown later, is an orlhodiko- 
tone, and has the constitution CHClj*CO-OO*0H,'0HCL Hence it 
follows that the acid from which it is obtained must have the con- 
stitntion CECli-OO'OCVCHlOCl’COOH, the foraiation of which 
from pentacldororesorcinol can be readily understood. It is, therefoi’e, 
dichhracefyltrichlorocrotonic add. The amide of this acid, 

CHCh-co-coi*CH:cci-ooisrH„ 

is obtained by the action of dry ammonia on a cold benzene solntion 
of pentachlororesorcinol, and forms slender, colourless needles, molts 
at 166®, and is soluble in hot water and hot dilute hydrochloric n<dd. 

If the decomposition of the acid with water be carried out in a 
distillation flask, the product of the reaction distils over with tho 
steam, as an oil, which, after fractionating in a vacuum and recrystal- 
lisation from light petroleum, forms broad, yellow noedlos or plates, 
melts at 94®, and boils at 9(1 — ^92® undei* 25 mm. pressure. It has 
an odour resembling that of qninone and chloi'opicrin’and is readily 
soluble in alcobol, ether, benzene, and acetic acid. It has the com- 
position C,Hi 0 l 802 , and is an orthodiketone, as it unites with orllio. 
toluylenediamine forming a gumomllne derivative, OuHqCliN®, which 
crystallines from light petroleum in yellowish, matted needles melting 
at 96®. With hydroxylamine, it yields a monoHme, OftHiOljtHOH, 
crystallising from benzene in transparent, prismatic crystals melliiig 
at 110®. The only formula which such an orthodikotono, obtained 
from pentachlororesorcinol, could have is OHOUCH*CO*(3o*OHOb, 
and it is therefore dicJiloromethyl chlorommjl otihodihefone. By tho 
action of alkalis, it is decomposed, monocliloracetylene being formed, 
a reaction for wbichro thoroughly satisfactory ox})lanati(m can as yot 
be proposed. It is also acted on by phosphoras pentaehlorido with 
formation ofasubstanco which appefirs to bo CClilOOhCOI/CIIXJJlCl 
bat has not been obtained pni*e. ’ 

When pentachlororesorcinol is subjected to further treatment wiih 
chlorine in chloroform or acetic acid solution, it takes up anoilun* two 
atoms of the baloge^fonning ht^f^hlororesordnol or h*pfachi(yfmteta^ 

d«oaeamie%7ene, It most readily obfaUned 

from the mother liquors of the pentachloro-compouTid, wliieh nlr(>(i(lr 
contain it in quantity, by the further action of chlorine, distillinir off 
the chloroform, and fraotionatinp the residual oil under 25—30 nim 
pressure. It then boils at 170—175°, tho fresh distillato forming a 
colourless oil -which gradually solidifies to a hard, ciystallino • 
it melts at 60“ and is readily soluble in alcohol, ether, benzene, and 
dhlotoform. On reduction with stannous chloiide, it also yields 
tiichlororesorcdnol, hut could not be couTertod into a compound of the 
composition GtCliOi. 

On treatment with -water, oily products are obtained, but -well 
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cliaracteri‘?ed compounds containing an open chain of carbon atoms 
are formed by the simnltaneons action of halogen and water. 

Chlorine and water yield an acid of the composition Or,HaOlHOa, 
which crystallises from benzene in thick, lustrous, nodulai* aggregates 
of needles, melts at 139 — 140°, and is readily soluble in alcohol, 
ether, and hot benzene, sparinglyin light petroleum. Its methyl salt, 
C7H4CI9O3, obtained by the action of methyl alcohol and sulphuric 
acid, crystallises from dilute acetic acid in nacreous plates and melts at 
68°. The acid readily undergoes decomposition, sets iodine free from 
potassium iodide, and on warming with water, loses carbonic an- 
hydride and hydrogen chloiide forming the compound C6OI4O9. The 
latter appears to contain a ring of five carbon atoms, for it bo- 

COhCClo 

haves very like the compound U prepared by Zincke 

UCrOCl2 

and Kiister (Abstr., 1890, 754). For a substance of the composition 
C5CI4O2, containing a five-carbon ring, two formulae are possible, 
namely 


The compound does not react with orthodiamidotoluono, and on 
treatment with alkalis, yields a mixture of dichloracrylic acid, 
CHOKCOl'OOOH, and dichloracetic acid, OHOVOOOH, which proves 
that the second formula is correct. 

For the acid C8H2GISO2, only two formulae are possible, at whatever 
point the opening of the ring in heptachlororesorcinol takes place, 
namely : — - 


L OOVCO-OCla-OHCl-CCVCOOH. 
IL OOVCHCl-CCVCO-CCVOOOH. 


The formation of the above iefrof^hhroitihetodihydropeniem does not 
decide between these two formulae, bnt the authors regard the iii*st as 
the more probable, according to which it is frichloracrfylpaniachloro- 
bvfync acid. In favour of this view, is the fact that it is conv(‘rtod 
by alkalis into chloroform and a substance which behaves as a dioarb* 
oxylic acid. 


The corresponding dicnlnrohrnmo}fmitarhi()raoetylJmfyriG acvl^ 
CClaBr-OO-COh-CHOl-COIa-OOOH, is obtained by treating hepta- 
chlox’oresorcinol with bromine and water, and crystiilliscs from benzene 
in b^'antifnl, lustrous prisms melting at 149°, and readily soluble in 
alcohol and ether, sparingly in light petroleum. It closely roscmiblos 
the chlorine derivative, and on boiling with water yields a mixture of 
the compounds OsObO'i and C501jBr02, whilst with alkalis it yields 
dichlorobromomethano and the above-mentioned dicarboxyl ic acid. 

OCbCO 

Tefrachlorodiketodihyda-opentene, u the preparation of 

UCI’CO 


which has already boon described, crystallises from light jw'trolonm 
in thick, transpai*ent, rhombic tablets, melts at 75 — 7(5°, is volatile 
with steam, and has a peculiar, ponetmting odour. It dissolves readily 
in alcohol, ether, benzene, and hot light petroleum, scarcely at all in 
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water, and is, as previously stated, converted by alkalis into dichlor- 
acetic and ct-/i-dichloracrylic acids. The identity of the latter with 
the a-^-compound described by Bennett and Hill (Absti\, 1879, 61()), 
and by Ciamician (Ber., 16, 2392), was proved by direct comparison, 
but the authors find the melting point to be 1“ higher than ])reviously 
given, namely, 87—88", and have been unable to confirm Hill’s state- 
ment that, on boiling with baryta- water, it yields carbonic anhydride, 
chloracetylene, and malonic acid. 

Ammonia acts on the diketone in benzene solution forming a com- 
pound which crystallises in transparent prisms, melts at 190", and 
probably consists of the amide-i CH0h*C0*0Cl.CCl'C01^H> The 
corresponding am/ide, CHCh’OO'CCKOChCO'HHPh, is formed by the 
action of aniline in acetic acid solution, and forms slender, white 
needles melting at 162®. In alcoholic solution, aniline reacts in a 
different manner, forming a compound CnHoCljOJN', which crystal- 
lises in long, yellow needles, melts at 143", and may possibly bo a 
pyridone deuvative. 

By the action of phosphorus pentachlorido on the kotone, a sub- 
stance of the composition CfiCIaO is obtained, which might have the 


constitution 


COh-OCh 

OCVCCls 


> 00 . 


Against this view is the fact that by 


the further action of phosphorus pentachloride at 300® it yields jper- 
cMortthane^ C 2 CI 6 , and an oily compound having tho approximate 
composition C^OhO. The oxygen can therefore hardly be pi-esont as 
ketonic oxygen. H, Q. 0. 


Nitration of Aromatic Amines. By B. Noflting and L. 
StOBCKTiIN (Her., 24, 664 — 572). — The nitration is ellected by dis- 
solving the amine in sulphuric acid and adding to tho well-cooled 
solution a mixture of conceutrated nitric and sulphuadc acids. After 
lemaining half an hour or so, the mixture is poured on to ieo and neu- 
tralised with soda. It is advisable to add a small quantity of carb- 
amide to tho solution before nitration, in order to debtr<»y any nitrous 
acid which may be formed. The following results were obtaine<l : — 

Metatoluidine gives as the chief product paranitrotoluidine 
[HH 2 : Me : NO 2 =1:3:4], together with a bmall quantity of the two 
ortbonitro-dex ivatives. 

Orthoxjhdine [HH 2 ;Me 2 = 1:2:3] yields a mixture of the pai'ti- 
nitro-ctjmpound [1 ; 2 : 3 : 4] (m.p. = 114") and tho orthoiiitro- com- 
pound [1 : 2 ; 3 : 6] (ni.p. = 64—65"). 

Ortboxylidine [NH^ : Me 2 = 1:3:4] gives mainly the meta-oom- 
pound [1 : 3 ; 4 : 5] and a small quantity of the oi*tho-compouu(l 
[1 : 3 : 4 : 2] or [1 : 3 : 4 : 6]. The former crystallises from alcohol 
in beautiful, reddish-yellow needles, and melts at 136 — 137". The 
latter crystallises in brown needles, and melts about 80®. 

Metaxylidine [NH 2 : Moi = 1:2:6] yields the 'inetanitrO’'C(yntpovnJ^ 
[1 : 2 : 6 : 3], which ciystallises from alcohol in sulphur-coloured 
needles, and melts at 81 — 82®. The aottyl compound foims long, 
white needles, and melts at 170®. The same acetyl compound is ob- 
tained by nitrating acetometaxylidine dissolved in 5 parts of sulphuric 
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acid with one molecular proportion of nitric acid (97 — 98 per cent.). T£ 
acetoinctaxylidine he nitrated in 10 parts of sulphuric acid with two 
molecular proportions of nitn.c acid, a £Z?%/^ro-compouiid is obtained, 
which crystallises from alcohol in white needles, melts at 225 — 226°, 
and yields a Oinitroxylklim melting at 177°. It has the constitution 
[NHAc : Me2 : (^02)3 = 1 ; 2 : 6 : 3 : 6], since the diamine obtained 
iVom it by reduction does not combine with phenantbraquinono. 
When treated with nih'ons acid, it readily yields diazo-compounds. 

The author concludes from the above results that on nitrating the 
xylidines in sulphuinc acid solution, the amido-groiip has no influence 
on the position taken up by the nitro-group, and that the lattoi* 
displaces the same hydrogen atom as it does in the case of the xylenes. 

Mesidiue [JNH2 : Mej = 1 : 2 : 4 : 6], w'hen treated under similar 
conditions to the above with one molecular proportion of nitric acid, 
yields mononitromcsidine melting at 73 — 74® and identical with the 
product obtained by Maule, Knecht, and Ladonburg. With two 
molecular proportions of nitric acid, a dinitromesidineis obtained. It 
crystallises in beautiful needles, melts at 193®, and is identical with 
the pi’oduct obtained by Fittig and Ladenburg. 

Pseudocumidine [NHj : Mcj = 1 : 2 : 4 : 6] does not easily yield 
a nitre-compound unless special precautions aro taken, and resinous 
products arc formed undci* most conditions. The best method of 
nitration is the following : — Finely powdered cumidine nitrate 
(10 ^ams) is gradually added to sulphuric acid cooled to —17° to 
—10^, the mixture poured on to ice and fractionally neuti'alisod with 
alkali, when the orllio-compound separates first; the temperature 
must be kept below 0° and an excess of alkali is to be avoided. The 
product consists of 80 — 85 per cent, of the ortho- and 18 — 20 per cent, 
of the meta-componnd. If 20 parts of sulphuric acid be used instead 
ol* 10 parts, the yield of meta-oompound is increased to 25 per cent. 
The two niti’ooumidincs are also obtained by nitrating aceto- 
pseudocumidinc in sulphuric acid solution. 

Isodiivone [NK3: Mej = 1 : 2 ; 3 : 4 : G] is also somewhat difliotilt 
to nitrate, and the same precautions must bo taken as for })seudo» 
cnmidiuc. NiiroiHodiirnio crystallisos fi*om alcohol in yellowish-brown 
needles and melts at 87 — 88°. E. 0. JFl. 

Reactions of Oxyalkyl Derivatives of Dimethylaaailine. By 
FJ. Gkimaux {Coifi]pU rend., 112, 290 — 293). — Mei ethoxy dimethyl- 
aniline (diracthylmotaphonolidino), when treated with carbonyl 
chloride in prosenco of aluminium chloride, yields a blue colouinng 
matter; whilst dimcthylaniliuo itself, under the same conditions, 
yields a violet product. The blue substance has gi'eat tinctonal 
power, and gives a veiy puro blue shade on silk, wool, and cotton 
mordanted with tannin. When heated with sulphuric acid at 100°, it 
yields a red, fluorescent sulistanco resembling the product obtained 
by heating dimethylmetamidophonol with dohj-drating agentJS. From 
its mode of formation, it is probable that this colouring matter is a 
hexauiethyl- and tiiethoxy-dorivative of magenta, 

CCl[OeH3(]SfMoa)-OEt]a, 

3 CL 


TOL. tX, 
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the introduction of the ethoxj-group having changed the colour from 
violet to blue. 

Metethoxydimcthylaniline yields a nitrofto-compound, wliich re- 
sembles the corresponding derivative of diinethylaniline, but gives no 
compound similar to Meldola’s blue with /S-uaphthol, and no deriva- 
tive analogous to methylene-blue. With phthalic anhydride alone, 
the base undergoes no change, but in presence of zinc chloride or 
sulphuric acid, it forms a red, fluorescent compound which seems to be 
identical with rhodamiiio. When heated with arsenic acid at 176®, it 
yields a rose-coloured product which, seemingly, is not an oxidation 
product, but results from the formation and subsequent condensation 
of dimethylamidophenol. With phthalic chloride, a green colouring 
matter is formed similar to that obtained from dimethylaiiiline ; with 
dimethylmetamidobenzoic chloride, a beautiful blue colouring matter 
is obtained ; with cliloroform and sodium hydroxide, a pink substance. 
When the base is gently heated with phony Isulphonic chloride, tlu're 
is a violent reaction, and a blue compound is formed, wliicb v<»ry lapidly 
changes to yellow. Benzaldeliyde and zinc chloride, and “ phenyl- 
chloroform ” also produce colouring matters. 

Dimethylorthoanisidine behaves in a very different manner. It 
yields no colouring matters yvith carbonyl chloride, phthalic anhydr- 
ide, chloroform and sodium hydroxide, benzaldeliyde, or “phenyl- 
chloroform.” With sodium nitrite, it yields no lutroso-derLvative 
analogous to nitrosodimethylaniline, and in this I'espoct it resembles 
dimethylorthotoluidine. With arsenic acid at 176®, or with phony l- 
sulpbonic chloride, it yields a blue colouring matter, which, however, 
is formed when the hydrochloride is heated alone at 175 — 180®. 

Neither the ortho- nor the meta-base yields colouring mattei's with 
cupric chloride. 

The results show that the substitution of an oxyalkyl radicle foi* 
hydrogen greatly modifies the reaction aptitude, and also the tint of 
the colouring matters formed. The propei*ties of the derivative arc 
also largely dependent on the position of the substituted radicle. 

0. H. B. 

Action of Acid Chlorides on Orthodiamines. By A. Bih- 
TRZYCKi and G. CiBUXibKi (J5tfr., 24, 631 — G34). — Whenorthoioluylcne- 
diamine (1 mol.) is heated with benzoic chloride (1 mol.) in bonzouo 
solution, the principal product is the dibenzoyl dorivativo (m. }). 
263 — 264®) ; but a considerable quantity of the mouohonzoyl deriva- 
tive (m. p- 193 — ^194®) is also formed; oven when the conditions of 
the experiment are vaided, the dibenzoyl derivative is always pro- 
duced in the larger quantity, and no anhydro-base is obtained. 

OcHsMoCNH'OO'OHaPh)^, is 
formed, together with the mono-derivative, when orthotoluylenedi- 
amine is heated with phenylacetic chloride in beiizeno^solution. It 
cryst^ses from alcohol in long, lustrous needles, melts at 174 — 176®, 
and is moderately easily soluble in hot benzene, but almost ixusoluble 
in ether and light peticlenm. 

^ NHa'OeHaMe-NH-OO'CHaPh, crystal- 

lises from hot alcohol in small, slender needles, melts at 194^ — 196**, 
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and is readily soluble in boiling benzene, but insoluble in light 
petroleum. 

Ortbotoluylenediamine and benzenesulphonic chloride react in 
benzene solution yielding the hydrochloride of the base 

NHa-06H3Me-]m-S0,Ph, 

and a very small quantity of a compound which is insoluble in dilute 
hydrochloric acid. 

Acetic chloride converts orthotoluylenediamine into ethenyl- 
toluyleneamidine when the reaction takes place at the ordinary tem- 
perature, but at 0° a considerable quantity of the diacetyl derivative 
of the diamine is also produced. F. S. K. 


Poromidocarbinols. By 0. Fischer and G. Fischer (Bpt., 24, 
723 — 729 ). — The simplest paramidocarbinol, paramidobenzyl alcohol, 
NH2*C6H4'CH2*0H, has not hitherto been obtained. It is readily pre- 
pared by reducing the corresponding paranitrobenzyl acetate (Anna/en, 
147, 3^) with stannous chloride. The acetyl group is eliminated at 
the same time, and, after removal of the tin, a solution of paramido- 
benzyl alcohol hydrochloride remains. On addition of sodium carbonate 
solution, the base is deposited as a microcrystalline powder, and, on re- 
crystallisation fi*om alcohol, forms beautiful, colourless, silvery plate»*» 
melting at 95®. It reduces silver from solutions of the nitrate. The 
Ivydrochloride^ l^■Hi*C6Hl•0H2•0H,H01, crystallises in long, slender, 
colourless needles, and maybe volatilised unclianged at 130® in a current 
of hydrogen. In air, however, it becomes yellow at 100 — 120®, and then 
colours bilk yellow, but becomes colourless on redissolving in water. 
This change of colour is almost certainly due to elimination of water 

OH 

and formation of the compound which, from analogy 

with the rosanilines, should be coloui*ed ; the elimination of water 
is, however, never complete. The Jiydrohromide^ 

]srH2-CcH4-CH3-OH,HBr, 


resembles the hydi*oc]iloride, and also bocomos yellow at 100® in the air ; 
the KHrOoHi*CHj’OII,202H204, crystallises in small, colour- 

loss needles, and molts with decomposition at 173®. The aaetyl com- 
pound, NHA(*-OoHi-OHrOH, crystallises in slender, oolouxdess needlc'*, 
molts at 188®, and is almost insoluble in water and other, but dissolves 
icadily in ticetic acid. The benzoyl compound, N’HBz*OcH4*OH2*OH, 
is obtained by the action of benzoic chloride and aqueous soda, 
and crystallihos from acetic acid in silvery plates melting at 223®. 
With benzaldehyde, amidobonzyl alcohol forms the henzylUlim 
compound, CHPh:N*C6H4*OH2*OH, which crystallises in stellate ag- 
gregates of slender, greyish-white needles, and melts at 96®. The 
corresponding derivative obtained ficm salicylaldehyde forms yel- 
lowish-red, silky needles melting at 163®, and that from cinnam- 
aldehyde cxystallises in colourless plates, and melts at 155®. 

The compound obtained by O. Fischer and Boser from benzhydrol 
and aniline, and fm*ther investigated by Fischer and Frankol (Abstr., 

3 a 2 
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1881, 587 ; 1888, 56), is identical with the pai-amidofriphonylmethane 
obtained by Baeyer and Lohr from paranitrobenzaldehyde and benzene, 
and is not, therefore, as previonsly snppo&ed, an ortlio-derivativo. The 
triphenylmethanecarboxylio acid obtained from it mnstalsobe a para- 
derivative. H. Q. 0. 

Sodium Compounds of Aromatic Anilides and Amines. By 
G. MiNTJimi {Qazzetta, 20, 721 — 723). — The author mentions that his 
attempts to prepare compounds of the type COOBt-CHAc’N'R'Ph by 
the action of the sodium anili do-compounds on ethyl chloracetoacetate 
were cut short by the publication of Paal and Otten’s results (Abstr., 
1890, 1415), and that he is at present examining the constitution of 
the alkaline amlido-compounds, reserving the light of further investi- 
gation in that field. S. B. A. A . 

Action of Selenyl Chloride on Aromatic Tertiary Amines. 
By B. Godchato (Per., 24, 766 — 767). — SelmocHmethylarviliiie, 
Se(0aH^*lSrMe2)2, is prepared by gradually adding 50 grams of selenyl 
chloride (1 mol.) dissolved in ether (30 o.c.) to a cooled solution of 
10 grams of dimethylaniline (2 mols.) in ether (100 c.o.) ; a dark- 
brown mass sepaiates which, after decanting the ether (see below), 
is dissolved in dilute hydrocblorio acid, and an excess of sodium 
hydroxide added to the filti*ate; the dimethylaniline is theniemovocl 
h^ a current of steam, and the remaining oil washed bncccssively with 
water, alcohol, and ether, when it solidifies; it is then pressed hetwoon 
filter-paper, dried, and crystallised from alcohol. The yield is small, 
and the compound is generally of a brown colour ; it is obtained pnro, 
however, by evaporating the above-mentioned ethereal solution, luat- 
ing with water on the water-bath to remove the dimethylaniJiijo, and 
crystallising from alcohol. It forms yellowish needles, molts at 124°, 
and is sparingly soluble in cold alcohol and other. The sulphate, 
Oija[ 2 oN‘ 2 Se,HaS 04 , ciystallises in long, colourless noodles, melts at 
55°, and is very easily soluble in water; the jpicrate, 

forms small, yellow plates, and melts at 135^. 

Belenodiethylaniline, Se( 06 H 4 *Bri!ti) 2 ,is obtained in a manner similar 
to the dimethyl derivative, but tho yield is greater. It forms colour- 
less, asbestos-like needles, molts at 83°, and is moderately solublo in 
cold alcohol or other, and very easily in tho boiling liquids. The 
hydrochloride f GaQH28]!92Se,2HCl, melts at 73° ; the jpicrate crystallises 
from alcohol in small, yellow plates and needles, melts at 135°, and 
is easily soluble in hot alcohol. A. R, L. 

Triazobeuzeue. By G, Ojddo (^Oageetta, 20, 798— 802).— TnW 

lemsene^ PhR’<^, may he prepared by the action of phenylhydrazine 

on diazohenzene trihromide. A mixture of diazohenzene chloride 
(OT mol.), bromine (20 grams), and concentrated hydrobromic acid 
(50 grams) is agitated in tho cold, and phenylbydrazine (40 grams) 
added to the strongly-cooled product. The reaction takes place in 
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accordance with the equation PhNaBr^ + 2 ]SrHPh'NH 2 = PhTSTs + 
OoH 4 *NH 2 ,JB[Br -h PhN 2 H 3 HBr, and the yield is almost iliooretioal. 

Triazobenzeno is a pale-yellow liquid, havinuf an o lonr of bitter 
almonds ; it bums when lighted, with a slight explosion. It boils at 
157*5 — 158® with partial decomposition. It may be distilled un- 
changed under reduced pressure. It is partially decomposed on 
exposure to the sun’s rays. Its sp. gr. = 1*12399 at 0°/4® ; its refractive 
index = 1*5597 for yellow light. It remains liquid at —33®. 

S. B. A. A. 

Constitation of the Anudo-derivatives of Hydroxylamine. 
By G-. Minunni (^Qazzetta, 20 , 657 — 670). — The author has previously 
obtained (Abstr., 1890, 256) a white compound, 0i3Hi3N20, melting at 
166^, by heating a mixture of benzhydroxamic acid with phenyl- 
hydrazine at 130 — 140°. This substance is not a hydrazone, as was 
then supposed, but is identical with Fischer’s benzoyl phenylhydr- 
azine, NHBz*NHPh (Abstr.. 1878, 308), and yields Tafel’s raethyl- 
benzoylplienylhydrazine, NHBz'NMoPh, melting at 152 — 153® 
(Abstr., 1885, 1060) on treatment with methyl iodide. When 
heiizhydioxamic acid and phenylhydrazino are heated together below 
100®, only benzoylphenylhydrazine and gaseous products are formed. 

If a mixture of benzhydroxamic acid and aniline in molecular propor- 
tion is heated, benzanilide is obtained. After discussing at length 
Lossen’s and Tiemann and Kruger’s (Abstr., 1885, 790) arguments in 
favour of the formulas OH^OPh'KOH and NHBz'OH respectively, as 
representing the constitution of benzhydroxamic acid, the author con- 
cludes that the second formula is strongly confirmed by the formation 
of benzoylphenylhydrazine and benzanilide from that compound, since 
the reactions occur under conditions unfavourable to molecular change, 
and as other amides yield analogous compounds under similar condi- 
tions. S. B. A. A. 

Amidozimes. By F. Tiemann (Per., 4, 80i — 803). — The com- 
pounds obtained from aromatic aiuiues and cyanogen have previously 
been represented by one of the throe following formula? : — 

NH:C(NUR)-0(TSrHR):NH, NH:0(NHR)-0(NH2):Na, 

nr-o(nh2)-o(nh2):nii; 

the investigations of Vorliindor (compat*o following abstract) show 
that these compounds exhibit a triple tautomorism. The paper con- 
olndos with some general remarks on the researches of A. Glemm (this 
vol., p. 699) and W. Ki»one (this vol., p. 700). J. B. T. 

Constitution of Disubstituted Ozalenediamidines. By D. 
VOKLANDKR (Per., 24, 803 — 825). — ^The term oxahnediamidine, in- 
stead of oxamidine, is applied to the compound 

NH:o(ira2)-0(]srH2):NH, 

obtained from oxaldiimidodiethyl ether. Oxalenediparatolyldiamidine 
(cyaxLoparatolnidine) is already known, and is best obtained by heat- 
ing recently prepared oxalimidoethyl other with excoss of paratolu- 
idino at 100® ; the product is dissolved in dilute sulphuric add and 
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precipitated with ammonia. Oxalenenedibenzyldiamidine (cyano- 
benzylamine) may also be obtained from oxalimidoethyl other and 
benzylamine, by heating for 20 minutes at 100®, and then for 5 miiuitos 
at liO — 120®. On heating oxalenediparafolyldiamidiiic at 150 — 160® 
in a current of hydrogen sulphide, ammonia and toluidine are eli- 
minated, and a tarry residue is formed, from which no definite 
compound could be isolated. Oxalenediphenyldiamidino is decom- 
posed by carbon bisulphide at 100®, hydrogen sulphide, pbenylthio- 
carbimide, and resinous matters being produced; at lower temperatures, 
the amidine is scarcely attacked. Oxalenediparatolyldiamidine be- 
haves in a similar manner. 

Oxaleneparatolyldinmi dodioxvnie^ IN OH*. 0 _( NHC7H7) *0 (NH2) INOH, 
is prepared by heating the tolyldiamidine with hydroxylamine hydro- 
chloride or sulphate in alcoholic solution ; it crystallises from water 
in small, white plates, melts at 175®, and is readily soluble in acids 
or alkalis ; oxalenediamidoxime and paratoluidine are also formed 
during the reaction. Free hydroxylamine does not react with the 
amidine. The dihenzoyl derivative, NOBzlC(NHC7H7)*0(NH2)INOBz, 
crystallises from alcohol in colourless needles, melts at 198 — 194®, and 
is readily soluble in alcohol or benzene. 

e, NHIC (NH C7H7) *0 (N H2) !N OH, 
is obtained by treating the amidine with twice the theoi*etical quan- 
tity of hydroxylamine hydrochloride, sufficient soda being quickly 
added to liberate half the hydroxylamine ; the product, after purifi- 
cation, crystallises from water in silvery, lustrous plates, melts at 
147 — 148®, is insoluble in light petroleum, but i*eadily dissolves in 
alcohol, obloroform, and benzene, and in alkalis and dilute acids. On 
further treatment with hydroxylamine, the compound yields toluidine 
and oxalenediamidoxime. The hydrochloride, G9H12N 4O9HOI, crystallises 
in flocculent needles. The ethyl ether, NHIO(Nll* 07 H 7 )’ 0 (NH 2 )INOEt, 
is deposited from alcohol, on the addition of wat(a?, in lustrous plates 
melting at 132 — 133®, The benzyl ether, 

nh:c(nh-C7H,)-C(nh2):nou7H7, 

crystallises in needles and melts at 165®. 

By the action of hydroxylamine bydrochlorido on oxalonedibonzyl- 
diamidine, oxalcnediamidodioximo is formed. On warming this 
compound with acetic aldehyde, oxalenedihydrazoximediethylidetfe, 
TJTT TVFT 

CHMe<Q,j^^C*0^-j^.Q>CHMe, is obtained; it crystallises fi^om 

benzene in colourless, slender needles, and melts at 198®. Diazoxime- 
diethenyl is produced on oxidation with potassium permanganate. 
(pdorahxalenediamidoxime, O 8 H 6 N 4 O 4 OI 8 , is prepai’ed by gently heat- 
ing the oadme with 7 parts of chloral, and crystallises from glacial 
acetic acid, on the addition of water, in lustrous plates melting at 
196 — 197®. The compound is scarcely affected by concentrated 
sulpbuiic acid at the ordinary temperature ; it does not react with 
alkaline copper solution or with fen*io chlonde ; on ii’eatment with 
alkalis, it yields ammonia and chloroform. 

The formation of oxalenediamidines from oxalin^ido-ether appears 
to point to the first of the three possible formuiss (compare preceeding 
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abstract) ; tbe reaction with carbon bisulphide is best represented by 
the se^iid, whilst the analogy between oxalonediphenyldiaxnidiiie 
and aniline tells in favour of the third fonmnla, as also docs the action 
of hydroxylamine hydrochloride on di-substitutod oxalexiediamidincs. 
The most probable explanation appears to be that these compounds 
afford the first observed example of triple tautomerism. 

J. B. T. 

Derivatives of Metahydroxybenzaldehyde. By A. Olkwm 
(JB er., 24, 826—883). — On treating met^ydroxybenzaldehyde 
with phenylhydrazine in alcoholic solution, metahyd^oxijhenzeunjl- 
phenylhydrazone^ OBL-C 6 H 4 'OH!lT 2 HPh, is formed, and is deposited 
from benzene, on the addition of light petroleum, as a white, crystal- 
line powder melting at 130®. The oaime, HO'CeHi’CHINOH, pre- 
pared by the action of hydroxylamine at ordinaiy temperatures, is 
obtained from benzene in colourless, silky, lustrous crystals melting 
at 87'5°. Acetylmetahydroxi/Lenzonltnle, OAcOeHi'ON*, is prepared by 
boiling the oxime with acetic anhydride for 2^ hours ; it crys- 
tallises from a mixture of benzene and light petroleum in long, 
transparent needles, melts at 60®, and is readily soluble in alcohol, 
ether, or hot water. On gently warming with dilute soda and acidi- 
fying, metahydroxyhenzonitrile, OH-CfiHi'CNjis formed. Metahydroxy- 
henzenylcmidoxiTrbe, OH*CbH! 4 *C(NH 3 )INOH, is prepared by heating 
the nitrile with hydi*oxylamine in alkaline solution at 60® for 6 to 8 
hours, the solution is evaporated to dryness, extracted with alcohol, 
the alcohol removed, and the residue dissolved in water ; it crystal- 
lises in aggregates of small, colourless needles, melts at 71°, and gives 
a dark-red coloration with ferric chloride. The dihenzmjl derivatioPf 
0B7/06B4*C(NH2)I!N'0Bz, is deposited from benzene, on the addition 
of light petroleum, in small, bright crystals and melts at 152*5°. On 
boiling the compound with water, metahydroxybenzonylazoximo- 

benzenyl, OH-ObH is produced; it has previously 

been prepai'ed from metamidobenzenylazoxiTnobcnzyl and nitrous 
acid. The benzoyl derivative^ ()Bz'CoH4*0-^^^>OPh, crystallises 

from ether in microscopic needles and molts at 146*'. Meiethoay- 
benzeiiylamidoxhne ethyl ether, OKt-OGHi-(/(MrH3):NOBt, is oblainod 
from the amidoximo by the action of ethyl iodide and sodium 
othoxide, and crystallises from other, on spontaneous evaporation, in 
colourless, woll-developod needles melting at 109°. No monoetliyl 
derivative could he isolated. On heating the amidoxime with suc- 
cinic anhydride at 115®, water is eliminated and 'tnstahydroxybenzmvyh 
azox imejOTopenyl- w-curhoxylic acid, 

OH-Ojli-O<^g>0-OH,.OH,*OOOH, 

is formed, crystallising from alcohol in colourless, transparent plates, 
and melting at 123®. The «Zver fial^Hsciystallino. Acetyl/nieiahydroxy-* 
bevizGnylanvidoMwe, 01l*08H4'C(NH2)IN0Ac, is prepared by the action 
of acetic anhycUido on tlie amidoxime at ordinary temperatures; it 
crystallises from other in small plates and molts at 90®, On heating 
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this compound above its molting point, or b7 boiling the amidoxime 
with acetic anhydride, metahydi'ohenzenylazoAimdJwnyl^ 

is formed; this crystallises from alcohol, on the addition of watei', in 
small plates, melts at 117®, and sublimes without decomposition. 

J. B, T. 

Pamhydroxybenzenylamidoxime. By W. Keonu 24, 

134 — 841 ) . — Paraltydrooiyhenzmylcmbidotsim e, 

OH-06HfO(]ra:3):NOH, 

is prepared by treating parahydroxybenzonitnle with hydro xylami no 
under pressure at 70® ; it melts at 163® with decomposition, and gives 
a dark-red coloration with tenic chloride. The lufdrochlonde is 
crystalline and melts at 179®. The bensoyl dmrafuv, 

oh-C6H4-c(Nho:nobz, 

is formed by the action of sodium ethoxide and benzoic chlorido on 
the amidoxime ; it crystallises from alcohol, on dilution with water, 
in colourless, slender needles, melts at 166®, and becomes red on ex- 
posure to air. The constitution of the compound is shown by the 
fact that when heated with potash, it is converted into p«ra72i/cX9’0.ry- 

NO 

henzenylazoximehmzenyl^ j^^OPh ; this cxystallises 

from alcohol, on the addition of water, in colomdess, ]usti*ous plates, 
melts at 183°, and is readily soluble in alkalis. The hmsoyl derioative^ 

0Bz-CA*0<^§>CPh, is prepared by the action of benzoic chloricl(» 

and potash on the preceding compound ; it crystallises from alcohol 
in needles and melts at 140®. BihenssoyJ^arahi/ilroa^ylmi'senylaimdnxi }tt>, 
0Bz*08H4'0(NJEIi)IN0Bz, is formed by treating the amidoxime 
dissolved in potash, with excess of bonzoic chlonde, and ciystallises 
from benzene in slender needles molting at 186°, 
Ace^l2^arahydrou^yh€menylamidoxwne^ OH*06n4*0(NHi);NOAc, ob- 
tained from the amidoxime and acetic anhydiide at the ordinary tom- 
peratm'e, crystallises from alcohol and melts at 122*5°. On hoating 
the compound with water in a sealed tube at 100°, or by heating the 
amidoxime for a short time with a slight excess of acetic anhydride, 

NO 

OH*06H4'C<^ ^^OMe, is formed ; 

it Giystallises from dilute alcohol in colourless, hat needles and melts 
at 185®. 

Paretli^xyhemmylamidoxime ethyl ethej\ OEt*06H4*0(NH2)IlS'OEt, 
prepared by the action of ethyl iodide and sodium ethoxide on the 
amidoxime, is deposited from alcohol in long, dark-yellow, rhombic 
crystals melting at 84°. No monethyl derivative could be isolated. 

acid, 

OH-C.H*-C<?J>0-OH,*OH,-COOH, 
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is foiined on fusing ilie amicloxiiue wiili succinic aiiliydride at 115®; 
it melts at 170*^, Ibut is somewhat dilficulf lo purify. Tho silver salt is 
coloux’less and. crystalline. J. B. T. 


Action of Alkylene Bromides on Thiamides. By S. Gabrii 
and P. Hcymann (Bcr., 24, 783 — 788) -The authors have already 
(Abstr., 1890, 524) described the formation of yM-phenylthiassoliiio, 

C 3 H 4 <[^^OPh, by the action of boiling ethylene bromide on thio- 

bcnzamidc. They now find that a different reaction takes place when 
the conditions are altered. 

Bthylene imidothwlenzoale hytlrobromlde^ C 2 Hi('S’CPhlNH) 3 , 2 nBis 
is obtained as a white, ginnulai mass by warming thiobenzamicU* 
(10 gi'ams) with ethylene bromide (100 grains) on tlio water-bath and 
washing the product with absolute alcohol. It is easily soluble iu 
water, molts at 233", and, wbon Ixuled with water, is decomposed into 
ammonium bromide Sundiotliiihne ine}Cit]>Um dibevzoate^ CJl 4 (SCOPli) 2 ; 
this crystallises from alcohol iu tablets and melts at 96®. The 
same salt obtained by shaking ethylene mercaptan with excess (»i 
potash and benzoic chloride. A small quantity of tho ethylene imido- 
thiobenzoate is decom[)oseLl by water to yield etliylene mercaptan and 
benzamide. 

/4-Phenyl thiazoliue, when warmed with bromine-water, is oxidised 
to benzoyltanrine ; if, however, an alcoholic solution of tho base is 
treated with a solution of bromine in alcohol, a bromo- additive com- 
pound, CoHgNSBra, is obtained which crystallises iu large, yellow 
needles. 


OHMesS 

iiethyl-/t-phenylthiazoline, ^^OPh, is obtained as a yolhiw 


oil, on boiling a mixture of ]»ropylonc bromide and thiobeuzamidc*. 
Theji^^emttf, OioHnNS,CoH,jN,j 07 , is sparingly soluble. When oxidised 
with bromine-water, it yields a crystalline compound which on account 
of its great solubility could not bo pm*ifiod, and is probably benzoyb 
melhyUain Ine, SOjH’CiHo'NH’COPh. Tho latter, on hydrolysis iu a 
scaled tube with liyilroehlorio acwl at 1(50", yields bcnzoi<i acid and 
/J-metliyltimrine, N ll/CH.'CHMo’yO d I . 

ju^OrfJbofolyllhiazolmef is obtained by ihe 


action of ethylono bromide on orthotoluylthiainide. It is a yellow oil 
which decomposes when distilled at the ordinary pi'cssiiro, but distils 
without decomposition between 200® and 203''uiulor 90 mm. The 
is obtained on adding picric acid <o a solution of tho hydrochloride. 
The idatimchlorlde decomposes at 200® with frothing and a brown 
coloi*ation. On oxidation with bromine- water and hydrolysis of tho 
resubing compound, it yields taiuuue and orthotoluic acid. 

OrtTicitolivylthiamith is prepared by heating orihotolunitrile with 
ammonium sulphide under prossuin*; it crystallises from water and 
melts at 88". 

jur>I^araloJyWiiazoUne is prepared iu a similar way to tho ortho- 
compound; it lb a white, crystalline solid, insoluble in water, crystal- 
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lises from liot alcohol in beautifnl, indented plates, melts at 81”, and is 
volatile with steam. 

ParcUoliiylihicmide is obtained from paiacyauotoluene in the same 
way as the ortho-compound. It forms beautiful, yellow noodles and 
melts at 168”. 

No anhydro-base was obtained from ethylene bromide and thiacet- 
amide. If a mixture of the two substances (10 : 1) is boiled, only a 
very small quantity of hydrogen bromide is evolved. When a mix- 
ture of equal weights is heated on the water-bath, ethylene wnidothio- 
acetate hydrohromide^ 02 H 4 (S 0 MelNH) 2 , 2 HBr, is formed. On boiling 
with water, it appears to give products similar to those obtained fi*om 
the above aromatic compound. E. 0. R. 

Isomeric Ethyl Amidotolylcarbamates. By H. Sonri^K and 
A. Yanni (u&er., 24, 687 — 689). — By the action of ethyl chloro- 
formate on 1 : 2 : 4-diamidotoluene (Abstr., 1890, 1124), the authors 
obtained an ethyl amidotolylcarbamate, NHi'C^HaMe-NH^COOEt, 
melting at 90—91”, which, on boiling with ethyl oxalate and 
alcohol, was converted into ethyl oxamethatiefolylcarhamate^ 

OEt-OaOa-RH-OeHaMe-NH-COOEt, 

melting at 128®. If amidotolyloxamethane is treated with ethyl 
chloroformate, an isomeric compound is obtained, which melts at 181®, 
but is otherwise very similar to the first compound. By the action of 
alcoholic ammonia, both are converted into mouamides, having the 
formula NH 2 * 0202 ’NH*C 6 HiMe*NH*C 00 Et. These crystallise in 
lustrous prisms ; the one obtained from the isomeride 'Of m. p. 128® 
melts at 228”, and that from the higher melting isomciride at 209®. 

To ascertain the exact position of the groups in these isomerides, 
1 : 2 ; 4-nitrotoluidine was treated with ethyl chloroformate, and the re- 
sulting ethyl nitrotolylcivrhcmate^ which crystallises 7 n colourlcsb neocllos 
and melts at 187®, reduced with stannous chloride and hydrochloric 
acid. The ethyl amidotolylcarbamate foimed, crystallises in colour- 
less prisms which become yellow in the air, and although it irudts 
at 91®, is not identical with the ethyl amidotolylcarbauiato ob- 
tained from 1 : 2 ; 4-diamidotolueno. On treatment with ethyl 
oxalate, it forms the ethyl oxamethauetolylcoibamato melting at 181®, 
Hence, in the ethyl amidotolylcarbamate obtained from 1 : 2 : 4 - 
ethyl nitrotolylcarbamate, the NH*COOEt group occupies the position 
2, and the amido-^up the position 4, whilst in the compound obtainctl 
from 1 : 2 : 4-diamidotoluene, these positions ai*e reversed. 

H. Q. 0. 

Benzylidenebiuret and Chlorobenzylidenethiobiuret. By 
J. J, Abel (Awer. Ohem, J., 13, 114—119). — Benzylid&ne'biivret^ 
C 8 H 9 N 3 O 2 , is prepared by heating carbamide (8 mols.) with benzal 
chloride (1 mol.) in a fiask on the sand-bath until the temperatui^e 
reaches 198 — 200®, after which the reaction is allowed to proceed 
without further application of heat. When the product has 
cooled to 100 ®, it is treated with boiling water, collected, washed with 
hot alcohol, ^ssolved in much hot watei*, and allowed to crystallise. 
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Ammonium chloride and cyanic acid are formed at the same time as 
the benzylidenebiuret. 

When slowly crystallised, benzylidenebiuret forms large, glistening, 
rhombic prisms ; otherwise, clnsters of fine needles are obtained. It 
melts at 258® (uncorr.) with decomposition ; it dissolves sparingly in 
phenol, hot water, and alcohol, slightly in ether and chloroform, not 
at all in carbon bisulphide. Its aqueous solution is precipitated by 
most metallic salts. When boiled with alkalis, it is decomposed into 
benzaldehyde, carbamide, ammonia, and carbonic anhydride. Strong 
sulphuric acid dissolves it, and when the solution is diluted, a com- 
pound crystallises out in large clnsters of rhombic prisms. The 

'NrTT*flO 

author favours the structural formula CHPh<^j^jj,QQ]>]SrH for 

benzylidenebiuret, but evidence is yet lacking. Its 'platinochloride and 
some of its double salts with other metallic chlorides wore obtained. 

Ghlorolenzylidmethiohmret, OqHioClSaN^, is obtained by heating dry 
thiocarbamide (40 grams) with benzal chloride (60 gleams) until ac^tion 
begins, at which point the heating is discontinued. The product is 
recrystallised from hot water and purified by precipitation from hot 
alcohol by the addition of ether ; the new compound is thus obtained 
in snow-white, crystalline flakes. Ammonium chloride is the only 
other product, Brodsky’s benzylidenethiobiuret (Abstr., 1887, 580) 
not being obtainable by this method. When chlorobonzylidenothio- 
biuret is dissolved in strong sulphuric acid or glacial acetic acid, new 
chlorine-free products are obtained; these, as well as the parent 
substance are still being investigated. A. G*. B. 

Production of Orthochloranisaldeliyde from Paranitrotolu- 
ene. By F. Tikmann (J?er., 24, 699 — 713). — Paraniiromotaniothoxy- 
benzaldehyde was obtained by Ulrich (Abstr., 1886, 60) by the oxida- 
tion of pai'anitrometamethoxycinnamic acid, and is of importance, jis 
it should yield vanillin on substituting hydroxyl for the nitro-group ; 
this could not, however, be definitely established on account of tlio 
difiiculty of obtaining a sufficiency of the compound by Ulnch’s 
method, which is a very complicated one, involving groat loss of 
material. 

A simpler method of preparing the nitroinothoxybonzaldohyde 
from i)ai'anitrometachlorotolucno was, however, described by Ijftuds- 
berg (Abstr., 1887, 483), and this has since boon roinvostigatotl by 
Riecher (Abstr., 1889, 1170), who coiifirniocl Landsboig’s results, but 
pointied out (i^cr., 22,2344 and 2363) that as the starting compound 
was in reality paranitroi'thochlorotolueno (compare Jjollman, Abstr., 
1884, 1133), the production of the melamothoxy-dorivativo, wliou the 
nitrochlorobenzaldehydo (Landsberg, Zoc. cit,) is heated with sodium 
methoxide, involved an isomeric change. In attempting lo displace 
the nitro-gi*oup by hydrogen, by the usual method, in the supposed 
nitiumethoxy benzoic acid, prepared by Lands bei’g’s method, the 
author found that this was scarcely acted on by ferrous hydroxide ; 
he then discovered that it contained chlorine but not niU'ogcu, and 
finally jji'ovcd it to bo paramethoxyorthochlorobonzoic acid (ortho- 
chloranisic acid). It was thus evident that when the nitrochloro- 
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benzaldeliyde is heated with sodium inethoxide, the nitro-group, and 
not tbe chlorine atom, is displaced bj methoxyl. It is probable 
therefore that both Landsberg and Riecher dealt with a mixture of 
methoxychlorobenzaldehyde, containing unaltered nitrochloro-deriva- 
tive. This is supported by the fact that the two compounds cling to 
each other with extreme teiiacit}’- (see below), tlie mixture having 
the same melting point as pai'anitrometamethoxybeuzaldehyde, pre- 
jiared by Ulrich’s method- 

Paranitrorthochlorotoluene was prepared by WachendorfE’s 
method (compare Lellmann, loc. It is converted into tho nitro- 

chlorohenzyl biomide molting at 49 — 50°, when heated with bromine 
(1 mol.) in a sealed tube for four hours at exactly 130 — 135° ; the 
latter jieldanitrochloroh&iisaldehyde^ when 25 gi'ams of it is digested in 
a reflux apparatus for 48 hoars with a solution of lead niti*ate con- 
taining 90 grams in 1500 c.c. of water ; this crystallises from liglit 
petroleum in delicate, white needles, and melts at 79°. 

ParanitrorthocMorohenzoic add, melting at 138 — ^139°, is formed 
when either of the three last-mentioned derivatives is oxidised with 
]»otassium permanganate. The con^esponding amido-acid melts at 
214-5°, and yields 1 : 2-chlorobenzoic acid, when an alcoholic solution 
is heated with ethyl nitrite. 

Orthockhramsaldehyde is formed when paranitrorthochlorobenz- 
aldehyde (1 mol.) is heated on the water-bath in a reflux apparatus 
for three hours with sodium methoxide (1 mol.) iu methyl alcoholic 
solution ; after evaporating the methyl alcohol, the product is steam- 
distilled. It is best separated from the unaltered nitro-deri native by 
repeatedly dissolving in concentrated sodium hydrogen sulphite 
solution, adding sodium carbonate, and steam -distilling, but although 
no nitrogen could be detected by qualitative tests, the compound 
was not obtained quite pure after eight such treatments. Tho 
analytical results indicated that the product contained 2 — 3 per cent, 
of unaltered nitro-denvativo. It foims long, white needles, molts 
at 62 — 63°, and is easily soluble in alcohol, ethor, benzene, and light 
petroleum, sparingly in water. The oxime, OMe^CaHsObOTriNOH, 
crystallises from hot water in beautiful, white needles, melts at 93°, 
and is readily soluble in alcohol, ethor, chloi*oform, and benzene ; it 
is precipitated unaltei'ed from its solutions in alkalis, on the addition 
of an acid. The hydrazone, OMe’OoHjObCHINaHPh, separates from 
dilute sdcohol in yellowish-red needles, melts at 103°, and ib easily 
soluble in alcohol, ether, and chloroform. 

Oriliochloranisic add is prepared by oxidising the aldehyde with 
potassium permanganate- Aftei* repeated recrystallisations from 
dilute alcohol, it was obtained quite pure. It is almost insoluble in 
boiling water, but easily soluble in alcohol, ether, and benzene ; ib 
melts at 208°. By prolonged boiling with water and sodium amalgam, 
anisic acid is formed. A. R. L. 

Piperonal Derivatives. By P. Habbb (Ren, 24, 617—6263 
compare Abstr., 1890, 1140). — JXjpi^ercmylacryl ketone^ 

(0H8:O2:C6H8-CH:0H)a0O, 
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is prepared by the action of piperonal on acetone in presence of soda 
at the ordinary temperatux*e ; it crystallises from alcohol in sleudci*, 
yellow needles, melts at and is readily soluble in chlorofonn or 
acetone ; with concentinted snljdixiric acid, an intense blue coloi*atioa 
is formed, changing gradually to violet*red. The p7benyUiy<h'azoiit* is 
unstable. 

JDmitrodipij^&ronyloGt yl ketone^ [0H2*O2lC6H2(NO2)'0HlOH]2CO, is 
obtained by the nitration of the ketone in glacial acetic acid soln- 
Tiion; it crystallises from acetone in yellow needles, and molts at 
218® with decomposition. 

Fvperonylacryl methyl kt>fone^ CH2l02lC6lTa*CIIlOH*OOMo, is forme^l 
from piperonal and acetone by treatment with veiy dilute soda ; it 
is readily soluble in alcohol, crystallises in long, yellow, prismatic 
needles, and melts at 107®. When the substance is heated in a 
current of steam, or when fractionally recrystallised from water, a 
compound is obtained which is regarded as a stereometric iaomeride 

... 7 7 , 7 . oh2:o;.o,H3-ch ... _ , . 

of isop^jpei^omilacryl methyl Tcptone^ r\r\-Kjr more soluble 

OUMo'UJtl 

than the previous modification, crystallises in small, white, slender 
needles, and melts at 111° ; when heated at 190°, it is converted into 
the isomeride of lower melting point. The xiormfil pheibylhydraaonf ^ 
0 H 2 !O 2 lC 6 H*i*CH! 0 H*CMe!N 2 HPb, is deposited from alcohol in yellow 
crystals melting at 168 — 100° with decomposition. The con^espond- 
ing iso-dei ivative crystallises in small, white needles, and melts at 
163°. The mrmal oxime, OH2:02:0,H3-OH:OH-OMe:NOH, is oh- 
tained in small, pale-yellow crystals molting at 186° ; it could not ho 
converted into a ^-modification, and is readily decomposed by the action 
of dehydrating agenls. The iso-oHme is white, and melts at 183 ■*, 

OHhonitrop^eronylacryl vnethyl ketone, 

0H2:02:0eH2(N02)-0H:0H-00Mc, 

prepared by treatment of the ketone with nitric acid, crystallises 
from acetone in yellow needles, and melts at 153". Attempts lo 
convert the compound into an indigo derivative woi*e unsnooossful. 

The i>henylhydmzone, OH2:0;.OeK2(N02)*OH:CIl-CMo:Sr2Hl>h, 
crystallises from alcohol in red noodles, and melts at 197°; on 
account of the colour of this snhstanco, it is perhaps bottoi* ropn^- 
sented by the tautomeric azo-fornmla 

OHa:02:OoH2(N02):aH:aiPOiiMo-N2-P]i. 

OH*CH 

Dioxymethylenequinaldine, is formed by 


the reduction of the nitro-ketono with tin and hydroehlonc acid, or 
with fen^ous sulphate and ammonia; it crystallises from water m 
colourless needles, and melts at 162° ; tho yield is very small. Tho 
chloride and suljphate aro readily soluble ; tho picrate melts at 176° ; 
tho platinochloride is palo-grey ; the chromate crystallises in small, 
yellow needles, and melts at 210° with decomposition. 

By tho nitration of piperonal below G°, the oi*tho-dorivative is 
obtain^, but above this temperature a mixture of ortho- and meta- 
xiitropiperonal is formed. 
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Ortlioiiitropiperojialpheii ylhi/(h'azoney N O 2 ) *0 H.NTi 1 1 Pli 

crystallisss in red needles melting at 212*^. The 

oh;o;o.h,(]jo,)-oii:noii, 

is deposited from alcohol in yellow needles, and melis at 201^. Orfho^- 
mi^opiperowyTmitrile, OH2:02:OaH2(NOi)'ON, is formed on heating the 
oxime with aoetic anhydride, and molts at 138— '139”, 

Orthamidopiperonaloxime, CH2:O>0aH2(NH2)-CH;NO! I, is pre- 
pared by the reduction of the nitro-derivative with hydrogen 
sulphide, and is deposited in yellow, crystalline^ scales molting at 
176*5**; a red coloration is produced with coneeutrait‘d sulphuric 
acid. Orthonitropipei’onal cannot bo readily reduced. 

Orfhacetoamid^tperoui/lnitnle^ OH2‘,02'.OeH2(ON‘)*NirAc, is foimiod 
when the amidoxime is boiled with acetic anhydride and sodium 
acetate ; it ciystallises from alcohol in yellow needles, and melts 
at 21<)®. By heating the oxime with acetic anhydride alone, 
diacefylorthamidopiper<m<doximej OH 2 *. 02 l 06 H 2 (NHAo)* 0 Hl]SrOAo, is 
fonned; it crystalliscff in yellow-grey aggregates, molts at lh8”, 
and is not acted on by sodium acetate and acetic anhydride. 

J. H T. 

Hydrozyketone Dyes. A New Dibydroxyzanthone. liy 
C GRAE.BB and A. EiCHUNORilisr (J9er., 24, 967 — 970). — It has boon 
found that the presence of a single carbonyl group is in many 
•cases sufficient to cause an aromatic compound show tiiicton’al 
properties, as, for example, the various hydroxybenzophenonos. 
In order to compare the relationship of these compounds to the 
anthraquinone-derivatives, and to the euxanthono gi'oup, th<» authors 
have examined the trihydroxybenzophenone obtained from benzoic 
acid and pyrogallol, known in commerce as alizarin-yollow, the totra- 
hydroxybenzophenone from salicylic acid and pyrogallol, and tlie 
tetrahydroxyphenylnaphthyl ketone from gallic acid and iui}>hthol 
(nlizann W), They have been able to confirm the fovnuila) already 
given, and find that all readily yield oximes and hydrazoncs. The 
salts containing only one equivalent of metal are the most n^adily 
T>repai’ed, and it is very difficult to displace all the hydrogen of th<‘ 
hydroxyl groups by methyl or ethyl. Thus trihydroxybenzophenouo 
yields, accoMling to circumstances, either a mono- or a di-niothoxy- 
deiivative The latter is only soluble with difficulty in soda solu- 
tion, hut yields a crystalline acetyl derivative, OOPlrO«lL(()Mo) 2 -OAc, 
conclusively showing the presence of three hydroxyl gi’oujw. 

Another characteidstic of these substances is their behaviour with 
sulphuric acid. Tri- and tetra-hydroxybenzophenone ai*C‘ converted 
into pyro^llolsulphonio acid and benzoic or salicylic acid. As regards 
the position of the hydroxyl groups in the trihydroxy-compound, 
two different formulae, [Bz ; OH : OH : OH = 1 : 2 : 3 : 4; or 
1:3:4: 53, are possible. The formei* supposition is regarded a a 
more probable, inasmuch as in the tetrahydroxy- compound obtained 
from salicylic acid and pyrogallol, the hydroxyl groups, as will bo 
shown below, must occupy the positions 2:8:4. 
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When tetrahydroxybenzophenone is heated with water at 180 — 220®, 
it is converted into a new dihydroxyxanthono (compare Abstr., 
1890, 504), This reaction can only tako place in the following 
manner : — 



The hydroxyl groups must therefore occupy the positions 2:8:4. 

Zi4t-BihijdroxyiX‘antlione is obtained from its alkaline solution in 
pale-yellow, microscopic needles, and crystallises from alcohol like- 
wise in pale-yellow needles containing 3 mols. HiO. Like euxanthone, 
it melts at 240®, and sublimes, although somewhat less roadilfr, in 
pale-yellow needles. Its alkaline solutions are blood-red, and it 
dyes cotton mordanted with alumina a yellow colour. It is sparingly 
soluble in water, readily in alcohol, and yields a diacetyl compound, 
Ci3H602(0Ac) 2, melting at 161®. When heated with zinc-dust, it 
only yields small quantities of a reduction product, which appears to 

be diphenylenemethane oxide, 06H4<^^>-CeH4. On treatment 

with bromine, it yields two derivatives having the composition 
OuHTOJBr and OuHsO^Bra. H. G. C. 

Ethereal Salts of Ohlorhydrins. By 0. Goniu (Be?*., 24, 
508 — 510). — ^Bea“thelot has shown (Ann. Ohim, Fhyh. [3], 41, 216) 
that when hydrogen chloride is passed into heated mixtui*es of 
glycerol with acids, the con*esponding glycerol other may in certain 
cases be obtained. The author finds that at a higher tein2}oratnro 
ethereal salts of the ohlorhydrins may be obtained, and has pi*eparcd 
and examined the salicylate of diohlorhydiin, OH'OoHrCOO-OjH^OIa. 
It is formed by treating a saturated solution of sali(*ylic aci<l in gly- 
cerol at 108® with hydrogen chloride for nine houi*s, the sejiarated 
oil ciystiillising for the most part on cooling. Dichlorhydi*in salicyl- 
ate crystallises from alcohol in white, prismatic crystals, melts at 44®, 
has a sp. gr. of l‘33l, and is readily soluble in alcohol, other, chloro- 
foiun, and benzene, scarcely in watei*. The empirical formula also 
agrees with the constitution ObHjOhOO'OOaJLObOH, but the other 
only yields salicylic acid on hydrolysis, and no trace of ortlioclilox*o- 
benzoic acid, and by tbo action of alkalis at 100® yields much 
cpichlorliydiin. As the latter is only obtained from dichlorliydrins, 
and not from monocblorliydrins, the formula &*st given must bo 
coii’cct. H. G. 0. 

Salts of Dichlorhydrin with Aromatic Acids. By P. Fritscit 
(Ber., 24, 775 — 778). — ^Berthelot bas shown that the pioduct obtained 
by the action of bydiogen obloride on a mixture of glycerol and benzoic 
acid is bcnzochlorbydrin ; and Maxwell Simjison obtained glycol- 
cliloracetin by treating a mixture of glycol and glacial a(setio acid with 
hydrogen chloride at 100®, and glycolohlorobenzoioin from glycol and 
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benzoic acid. On the other hand, Gdttig obtained tlio monoglyccridc 
of salicylic acid from glycerol and Malicylic acid, under what appear 
to be similar conditions. The siuthoi* obi a ins only the dicliJ or hydrin 
salt of the aromatic acid when hydrogen chloride is ])assed into a 
mixture of glycerol and an aromatic acid as long as it is absorbed. 
Benzoic, salicylic, paiacresotie, or anisic acid is mixed with an equal 
weight to twice its weight of glycei’ol, and dry hydrogen chloride is 
passed into the mixture at the tempoi*ature of the watov-bath. The 
dichlorhydrin salt is precipitated as an oil, and is washed with hot 
water and dilute soda. 

Benzodichlorhydrin boils at 230 — 285"® under loO min., has the 
specific gravity 1‘28 at 15°, is a thick oil which does not crystallise, 
and is insoluble in water. 

The dichlorhydrin salts of salicylic, paiucresotic, and anisic acids are 
insoluble in water, solidify when cooled, and may be purified by crys- 
tallisation from alcohol, in which they ai‘e easily soluble. Saliryldi- 
Morhydrin crystallises in long ^leedles and melts at 45°. 
rresotodichlo7’hydnn crystallises in slender needles and molts at 45*5°. 
Anisodkhlorhydrin crystallises in lustrous scales and melts at 81". 

The author assumes these compounds to have the constitution 
represented by the formula OX'CH(OH2C1)2 (X being an acid radicle, 
BzjAc). Reboul has shown that dichlorhydidu and acetodichlorliydrin 
are formed by the action of* hydrogen chloride on a mixture of 
glycerol and glacial acetic acid, and Markovuikoff by the same method 
obtained the dichlorhjrdrin C5H201*CH(0H)CH201, its formation 
oeing due to the action of hydrogen chloride on the acotato 
OAc-CH(CH2-OH)8. E. 0. R. 

Triglycerides of Aromatic Acids. By P. Eritscii (Ber., 24, 
779 — 782). — ^The salts of dichlorhydrin with aromatic acids, dosctihocl 
in the preceding abstract, arc easily converted into simple and inixod 
triglycerides. The dichlorhydiun salt (1 mol.) is heated with some- 
what more than 2 mols. of the sodium or potassium salt of tlie 
aromatic acid for some hours at 180 — 200°. Aftcj* washing out ilio 
metallic chloride with water, tho triglycoindo is obtained as an oil. 
The triglycerides of aromatic acids can mostly ho obtained ctyslallino 
from ethereal solution, and arc best purified by washing tlu‘ crystals 
so obtained with alcohol and vecrystallising from otlior or Tnothyl 
alcohol. Trihenzoin,, melting at 70*6°, crystallises in oonoonlrically- 
j^'ouped needles of silky lustre. Tmtdmjlm melts at 79° and crystal- 
lises in lustmus needles. THanidii, melts at 103*5° and cryhfallisos in 
needles. Trvparacresotin melts at 118° and is a ci^stalliiie, friable 
mass. Disalicylhenzoln melts at 95° and crystallises in noodles. 
Dihenzosalicylin is an oil. The triglycerides of the aromatic acids, 
like the natni*al fats, are insoluble m water, sparingly solublo in 
alcohol, and easily soluble in other, chloroform, bonzcnc, ami carbon 
bisulphide. B. 0. R. 

Action of Chlorine on Hydroxybenzoic Acids. By T. ZrjsrcKK 
and H. Walbatjm 261, 20&-~254), — I[ezi(ichl€^(metaketototfct^ 

hydrohenzoic acid. G 7 H 2 OI 6 O 3 , is gradually deposited in crystals when a 
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fiflaoial ar*etic acid solution of mofaliydroxybenzoic acid is kept, 
saturated with chlorine, for six to seven days at the ordinaxy tempe- 
ratui’e. It crystallises from glacial acetic acid, and from a mixture of 
etlicr and light petroleum, in colourless, well-defined plates, turns 
yellow at 180°, and melts at about ] 90® with decomposition ; it is readily 
soluble in alcohol, ether, and hot glacial acetic acid, but more spaiingly 
in benzene and light petroleum, and almost insoluble in water and dilute 
hydi*ochloric acid ; the salts of the acid could not be obtained. It is 
decomposed by boiling water, the solution giving ofE an odour of 
chloropheuols. When boiled with alcohol, it is converted into tetra- 
chlorometahydroxybenzoie acid, and, when treated with potassium 
iodide or stannous chlox’ide, it is converted into trichlorometahydr- 
oxy benzoic acid. It dissolves slowly in sodium carbonate, yielding a 
brownish-yellow solution, from which it is, for the most part, precipi- 
tated unchanged on acidifying immediately ; if, however, the alkaline 
solution is kept for some time, no precipitate is produced on the 
addition of an acid. It is quickly decomposed by ice-cold, 50 per 
cent, potash, yielding a crystalline acid, which has not yet been ob- 
tained in a pure condition, and which, when boiled with water, is 
converted into a more stable acid, with evolution of carbonic an- 
hydride. 

Tne7ilo7'oyn,etahj(liroxijheTizoic acidt C7H3CIJO3 + HjO [CI3 = 1:3:5], 
can be prepared by passing chlorine into a solution of nietahydroxy- 
benzoic acid in glachd acetic acid until the solution smells of the gas, 
and then allowing it to evaporate ; the product is deposited in colour- 
less prisms, and can be purified by recrystallisation from hot hydro- 
chloric acid. It foims colourless plates or needles, which contain 
1 mol H3O and melt at 104 — 105®; on further heating, the water of 
crystallisation is expelled, the anhydrous compound melting at 
143 — 144°. It is very readily soluble in alcohol, ether, hot glacial 
acetic acid, and benzene, but only sparingly in water; it is not acted 
on by stannous chloride, oven at 100° ; when treated with chlorine, it is- 
converted into the hexachlorinated acid described above, and, on distil- 
lation with lime, it yields symmetrical trichlorophenol (m. p. 67 — 6S°). 
The silver salt, C7H3Cl303Ag, is a colourless, crystalline powder. The 
methyl salt, CaHrjChOs, can bo prepared by treating the silver sail 
wdtli methyl iodide; it crystallises from hot light petroleum in colour- 
less needles or jirisms, melts at 90°, and is remlily soluble in alcohol, 
ether, and benzene. Tlie acvtyl derivaiive, OAc*0«H01;*COOMo, pre- 
pared by heating the methyl salt with acetic chloride, crystallises in 
lustrous, wcll-dofinecl plates, molts at 65°, and is readily soluble in 
benzene, alcohol, and light petroleum. 

Tetrachhrometahyilroxybenzoic acid, C7H30hOj, is deposited in 
ciystals when a solution of the hexachlorinated acid in absolute alcohol 
(5 parts) is boiled for three to four hours, then mixed with dilute 
(1 : 10) hydrochloric acid (3 mols.), and allowed to evaporate. It 
crystallises from hot dilute hydrochloric acid in colourless needles or 
prisms, melts at 170 — 172°, distils with only slight decomposition, 
and is readily solublo in ether, alcohol, and glacial acetic acid, and 
moderately easily in hot benzono and dilute hydrochloric acid ; it is 
not acted on by boiling concentrated nitric acid, but when troatccl 
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■with chlorine in glacial acetic acid solution it yields a keto-chlovide, 
OeOlgO (m. p. 105 — 106®;, identical with the compound obtained by 
Benedikt and Schmidt {MmmUli,, 4, 607), by treating pentachloro- 
phenol with chlorine; on distillation -with lime, it gives the tetra- 
chlorophenol described below. The harfitm salt, ( 0701 i 0 })aBa, is a 
colourless, crystalline powder, very readily soluble in water. The 
siher salt, OAg'OeOVOOOAg, is insoluble in water and alcohol. The 
methyl salt, OMe-CeOh’OOOMe, prepai*ed from the silver salt, crystal- 
lises from light pe'fcroleum in colourless needles, molts at 37—^8'*, and 
is readily soluble in the ordinaay solvents. 

AcetyUetrachlororfietahyilroQ!yhefnzo%c acid, OAcCbCU'OOOH, is ob- 
tained when the acid is heated with acetic chloride at lOO*’; it 
crystallises from a mixtiu‘e of benzene and light petroleum in 
colourless needles, melts at 150 — 161°, and is readily soluble in 
alcohol and hot benzene, but almost insoluble in light petroleum. 
The silver salt, OAcOaOh’COOAg, prepared from the ammonium salt, 
is a colourless, granular compound. The methjl salt, OAcOeOVOOOMc, 
crystallises in small, colourless needles, melts at 68 — 69°, and is 
readily soluble in alcohol, ether, and benzene, but more sparingly in 
light petroleum. 

Tetmchlorcphenol, [OH : Oh = 1 : 2 : 3 : 4 : 6], is obtained in small 
quantities when the tetiachlorinated acid is carefully distilled with 
soda-lime in an atmosphei'e of hydrogen. It crystallises from light 
petroleum in small, colourless needles, melts at 67°, and is readily 
soluble in most ordinary solvents, except water. The hemoyl deriva- 
tive, CgHOh’OBz, is formed when the phenol is heated with benzoic 
anhydride; it separates from alcohol and light petroleum in small, 
colourless prisms melting at 113 — ^115°. 

Fen tacldoroparahetoteiQ'ahydrohenzoi c acid, 

is obtained by passing chlorine into a hot glacial acetic acid solution 
of pai*ahydroxybenzoic acid until no separation of crystals of the cli- 
chloro-derivative occurs on cooling a poHiou of the solution; ibo 
liquid is then saturated at the ordinaiy temperature, kepi for some 
days, and then allowed to evaporate, when the acid is obtained in 
colourless crystals. It melts at 18U — 181°, decomposes at about 200°, 
and is readily soluble in alcohol, other, glacial acetic acid, and hot 
benzene, but almost insoluble in light petroleum ; when treated with 
stannous chloride or potassium iodide, it is convoried into clichloro- 
parahydroxybenzoic acid. It is quickly decomposed by alkalis and 
by boiling water, but it undei'goes no change on boiling with alcohol. 

Dichloroparahydroxybenzoio acid, identical with the compound 
obtained by Lossuer (J. pr. O/iew. [2], 13, 434) by heating para- 
hydroxybenzoic acid with antimony pentachlorido, is deposited in 
crystals when chlorine is passed into a cold glacial acetic acid solution 
of parahydroxyhenzoic acid ; it molts at 259 — ^260®, is not acted on 
by stannous emoride, and yields dichlorophenol [OH : OI 2 = 1 : 2 ; 6J, 
on. distillation with lime. The methyl salt, CsHeCUOs, prepared by 
passing hydrogen chloride into a methyl alcoholic solution of the acid, 
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crystallises in colourless needles, melts at 121 — 122®, and dissolves 
freely in alcohol, other, &c. The acetyl derivative, OAc’CbHjjOh’COOMe, 
obtained by treating the methyl salt vrith acetic chloride, crystallises 
from methyl alcohol in colourless plates melting at 68 — 69°. 

Dichlorosalicylic acid can be obtained by passing chlorine into a 
solution of salicylic acid in glacial acetic acid ; it crystallises in colour- 
less prisms, melts at 219°, and yields dichlorophenol [OH : GI2 = 
1:2:4], on distillation with lime. The methyl salt melts at 
143 — 144®. The acetyl derivative, OAc“06H201a'CO0Me, crystallises 
from alcohol in colourless needles, and melts at 57®. F. S. K. 

Action of PhenyUiydrazme and Hydroxylamine on some 
Ketonic Acids. By F. Gabblli {Gazzetta^ 20, 692 — 701).— Paro- 
meiJ^xyphenylgl/yoxyUc acid, OMe*O6H4'0O*0OOH, is formed, to- 
gether with anisic acid, when anefchoil is oxidised with potassium 
permanganate, and is analogous to the kctonic acids obtained by 
Oiamician and Silber (Abstr., 1890, 965) from isosafrole, isomethyl- 
eugenol, and isoapiole, forming the lowest member of this series of 
substituted hydroxyphenylglyoxylic acids. When pure, it crystal- 
lises from boiling benzene in needles melting at 89°, and from water 
in hydrated needles which melt at 60° ; it dissolves in hot benzene, and 
very freely in alcohol, ether, and acetic acid. The yield is 40 per cent. 
The hydrazone, GisHiiOaNa, obtained by treating the aqueous solu- 
tion of the acid with phenylhydrazine hydrochloride, crystallises from 
benzene in minute prisms ; it is insoluble in water, but freely soluble 
in alcohol, ether, and also in sodium carbonate ; from the latter solu- 
tion, it is reprecipitated unchanged on acidification. 

The hydrazone of dioxymethylen^henylglycxylic acid (from iso- 
safrole), Gi 5 Hi 204N'2, is decomposed on repeated crystallisation from 
hot benzene. From its solution in sodium carbonate it is precipitated 
by hydrochloric acid as a yellow, amorphous powder which melts at 
149°, and dissolves in all ordinary solvents except water. 

The hy dr ozone of dimethoxyphenylyh/oxylio add (from isomethyl- 
eugenol), Gx6Hic04N’2, is an unstable compound, obtained like the 
previous substance as a clear, yellow powder which melts at 179°, and 
is insoluble in water, but dissolves in alcohol, ether, and hot benzene. 

The hydmzmxe of afyiouyltjlyoxyUc acid, is even mox*o 

unstable than the preceding compounds, and is altered by exposure 
to light. It is obtained as a pale-yellow powder, melts at 1G9 — 170°, 
and dissolves in all ordinary solvents except water. 

The above ketonic acids do not yield oximes on treatment with 
hydmxylamino hydrochloride, the products of the action of this 
reagent on the hot aqueous solution of the acids being more or 
loss volatile compounds, insoluble in sodium caibonate and potash, 
and having a characteristic odoui\ They aro regarded by the 
author as nitriles formed by tho simultaneous elimination of water 
and carbonic anhydride from the oximes. Pi^eronylnitrih, 

GH2<Q>G6H3'0]Sr, crystallises from water in slender, white needles, 

melts at 94°, dissolves spai'inglyin water, freely in alcohol, ether, 
benzene, &c,, and not at all in sodium carbonate and potash. It has 

3 5 2 
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a pungent, but not disagreeable odour, and readily Tolatiliscs in steam. 
Anisonitrile, OMe-OeHrOlT, crystallises in wliito noodles, melts at 

57 58°, and has a sweet, penetmting odour; it readily dissolves in 

alcobol, ether, &c., bat only very sparingly in water, and not at all in 
sodium carbonate and potash. It is thus identical with the aniso- 
nitrile described by Henry (Her., 2, 667), and by Miller (Abstr., 1890, 
14i). Veratronitrile, (OMe) 3 C«H 3 -CH, crystallises from water in 
small, shining needles- It is leas volatile than the pi*ocoding com- 
pound, and has a less marked odour. It melts at 67—68°, dissolves 
readily in ordinary solvents, sparingly in water, and not at all in 

potash or sodium carbonate. Ajpionitrile^ OH;i^Q^OeH(OMo)3*CH, 

maybe crystallised from dilute alcohol; it is very slightly volatile, 
and has only a feeble odour. It is quite insoluble in water, but dis- 
solves in other solvents. It melts at ISS’S®. S. B. A. A. 

Action of Sodium Phenylmercaptide on Ethyl Chloraceto- 
acetate. By B; Otto and A. Bossing (Her., 24, 685 — 687). — The 
action of sodium phenylmercaptide on etliyl chloracetoacotate luxs 
been examined by Autenrieth (this voL, p. 540), who obtained i)henyli 
bisulphide as the sole product under very varying conditions. The 
authors have repeated the experiment, and find that when equivalent 
quantities of the two substances are mixed in alcoholic solution, boilod 
for an hour, the alcohol evaporated off at a low temperature, and the 
residue mixed with water, an oil is obtained, which, ovon on the addition 
of a crystal of phenyl bisulphide, does not solidify, and has only a 
feeble odour. It appears to be ethyl thiophenylacetoacetato mixed 
with a little phenyl bisulphide. H, Q. 0. 

Action of Ethyl Sodacetoacetate on Ethyl Benzahnalonate. 
By J. Bbeot (Her., 24, 603 — 606). — ^By the action of ethyl sodacoto- 
acetate and ethyl benzylmalonate in molecular propoi'tiou in alcoholic 
solution at 0°, a crystalline sodkm salt is slowly deposited ; it is not 
decomposed by carbonic anhydride, but ou treatment with mineral 
acids, a compound of the formula CmHgaOe is precipitated ; this is v(Ty 
sparingly soluble in watei*, but dissolves in alcohol, and is doposited 
in crystalline aggregates ; it molts at 165° with decomposition. The 
s^ver salt is also crystalline. J. B. T, 

Ethyl Hydrogen Hemipinate. By R. Wegsoubidur {Mooiatsh,, 
11, 63fr— 644). — ^This salt, OOOH*06H2(OMo)8*OOOBt, has been pre- 
pared by the following methods : — (1.) Erom homipinic acid (obtained 
from narootine), by the action of hydrogen chloride on a solution in 
10 — 16 times its weight of alcohol, and subsequent reorystallisatiox> 
of the product from water, or treatment of it with dilute aqueous 
potash and reprecipitation by means of a dilute acid. (2.) From 
hemipiuio acid, by first converting it into the corresponding anhydr- 
ide and boiling this for several hours with absolute alcobol in a reflux 
apparatus. (3.) From diethyl hemipinate, CioHbOsE^ (m. p. 70 — 72°), 
by neating with idcoholic potash in molecular proportion. The product, 
in eveiy case, melted at 148°, that is, 6° higher than the melting poini 
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previously attributed to it. The observation o£ Schmidt and Sohil- 
baoh (AtcK Fharm. [3], 25, 1/6), that after long-continued drying 
at 100°, the melting point becomes lowered to 132*5®, was not con- 
firmed ; but when the salt had been once melted in a capillary tube, 
the melting point fell to about 125°, a behaviour probably dependent 
on the partial conversion of ethyl hydrogen hemipinate into hemipinic 
anhydiide. Ethyl liydrogen hemipinate may be obtained crystallised 
in the anhydi‘ous state, or with 1 mol. H^O, as well as in the form of 
the previously-described hydrated salt containing mols, H^O. 

G. T. M. 

Oxidation of Gallic Acid. By G. Boettinogr (Antialen, 260, 
337 — 348 ; compare Abstr., 18i)0, 1130). — Various acids are obtained 
when gallic acid is oxidised with an alkaline solution of copper 
sulphate ; the products are isolated in the following manner : — To a 
solution of copper sulphate (1*5 kilos.) and gallic acid (150 grams) 
in boiling water (4 litres), caustic soda, of sp. gr. 1*28 (1800 c.c.), is 
added, with constant stirring, and the mixture then boiled for half an 
hour; after filtering from the red precipitate which is pi*oduced, the 
residue is washed with water, the filtrate and washings concentrated 
by evapoiation, acidified with sulphuidc acid, and partially distilled. 
The distillate contains acetic acid and small quantities of an acid, 
probably pyruvic acid, which combines with phenylhydrazine ; the 
residual solution is allowed to cool, sepai^ated fi*om the crystals of 
sodium sulphate, the acid extracted with ethyl acetate, dissolved in 
water, and the diluted aqueous solution noutmlised in the cold with 
calcium carbonate and calcium hydroxide, and filtered. The residue 
contains calcium oxalate and the calcium salt of an acid which the 
author names galic acid. 

OaUo add can be easily|sopai*ated ii*om oxalic acid, as it is insoluble 
in dilute hydrochloric acid and only very sparingly soluble in cold 
water, but it dissolves freely in hot water, yielding a brown solution; 
it is readily soluble in alcohol and acetic acid, but insoluble in othei* 
and chloroform. It is decomposed on heating, is converted into an 
acetyl derivative bj’' boiling acetic anhydride, and dissolves in con- 
centrated nitric acid, yielding a j’cddish-brown solution, from which 
oxalic acid is dtqiosited on keeping for several weeks. When dried 
over sulphuric a(*id, it sceiiis to have ih(‘ composition GulLiaOy (or 
OijH.ijOij)> hut when heated at 170° it loses 2 mols. JIjiO, 1 mol. being 
driven off at 100°. The lead salt, prepared by precipitating a solution 
of the acid with lead acetate, has probably the composition 
(Gi 4 H 90 i 2 ) 3 Pha 4“ 3-^HiO. The harmm salt, obtained by prooipifcating 
a solution of the ammonium salt with barium chloride, is insolublo in 
water, and scorns to have the composition (OiiHoOi 3 ) 2 Ba 3 + 2HjsO. 

When the acid is treated with bromine in well cooled, aqueous 
solution, it is converted into a bi»own substance, which decomposes at 
95°, and seems to have the composition GiiH8l3r20i3 -f- 4B[iO ; when 
excess of bromine is employed, and the reaction is caa^ried out at the 
ordinaay tempenxture, a yellow substance, seemingly a toti'abromide, 
is obtained. Hydroxylamiuo converts galic acid into a nitrogonous 
compound, which is decomposed by boiling alkali with evolution oi 
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armnonia, and phenylhydrazine transforms it into a brown substance, 
wbicb is insoluble in water. 

When tbe filtrate containing tbe soluble calcium salts (see above) 
is evaporated to dryness, the insidue decomposed with sulphuric 
acid, smd the filtered solution extracted with ether, a deliquescent 
acid’, having the composition C4H4O3, is obtained ; on distillation, it 
yields pyruvic acid and compounds which reduce ammoiiiacal silver 
nitrate solution. The calcium salt, (04H303)30a, exists in two modi- 
fications ; the one contains mols. H2O, and is insoluble in water, 
the other 2 mols. HaO, and is readily soluble. The barium salt, 
(04H803)2Ba 4- l^HaO, is soluble in water, but is precipitated from 
its aqueous solution on boiling. When a solution of the acid is 
warmed with phenylhydrazine, a reddish-yellow hydrazone is de- 
])osited; this compound is precipitated in crystals on adding water 
to its solution in boiling 10 per cent, acetic acid. P. S. K. 

Aromatic Sulphines. By A. Miciiablis and E. Godchaux (Ber., 
24, 757 — 764 ; compare Abstr., 1890, 610 ; 1891, 74). — ^Tlio authf)rs 
have not succeeded in preparing thionyldimethylaniline from di- 
methylaniline and thiouyl chloride in the presence of alumiuinm 
chloride. 

chloride^ S(0eH4Me2)3Ol,6H8O, 
is prepared by dissolving mercury dimethylaniline (Schenk and 
Michaelis, Abstr., 1888, 8^) (10 grams) in benzene (200 — 250 c.c.), 
and adding, by degrees, thionyl chloride (1'5 — 2 gi*ams) dissolved 
in benzene (30 c.c.) to the Wkewarm solution, shaking meanwhile ; 
a voluminous, yellow precipitate separates, which subsequently 
assumes a red or brown colour, and, finally, becomes green in the 
presence of excess of thionyl chloride. It is collected, air-dried, 
washed with water, and boiled with moderately concentrated hydro- 
chloric acid, until, with the exception of a small quantity of yellow 
powder, it is dissolved. The mercury is then removed by a current 
of hydrogen sulphide, and on adding sodium hydroxide to the filti**ito, 
the sulphine chloride *is precipitated together with dimethylaniline. 
After washing the precipitate with a little water, it is dissolved in 
warm alcohol, and carbonic anhydride passed thiuugh the solation 
to precipitate any sodium as carbonate, a little water is thou added, 
and the solution boiled to remove the dimethylaniline ; on conison- 
trating the solution and treating with animal chai'coal, the sulphine 
chloride separates in colourless, glistening needles ; it forms thick, 
yellow crystals, a centimetre in length, and is obtained pure by ex- 
traction £x>m the aqueous solution with chloroform. It is very easily 
soluble in alcohol and chloroform, readily in Lot water, but only 
sparingly in ether, light petroleum, and cold water; the hydi*ated 
compound melts in its water of crystallisation at 98**, resolidifies at 
120^, and the anhydrous substance then melts at 150*^ ; it dissolves 
in acids. By the action of metallic sodium on an alcoholic solution 
of the sulphine chloride, or when its solution in hydrochloric acid is 
satmuted with hydrogen sulphide and heated at 100® in a sealed tube, 
thiodimethylaniline and dimethylaniline are foimed. The jplatim- 
chloride^ (C24H3ol3’3S)8PtCl6, is a flocculent, yellowish-brown precipitate. 
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whioli melts at 190° with deflagration j the merciu-ochloride^ 

is a dense, white precipitate which melts at 220 ° ; whilst the picratey 
C 24 H 3 oN' 3 S 01 , 06 HaN 307 , crystallises from alcohol in quadratic plates, 
sparingly soluble in cold alcohol, and melts at 135°. 

Mexameth/yltHamidotri^henylsij J^Mne hyd/roxide^ 

S(CfiHi-NMe,) 3 -OH + 7HsO, 

is prepared by shaking a lukewarm solution of the sulphine chloride 
with moist silver oxide, evaporating the filtered solution to dryness, 
adding water, and concentrating to a small volume. It forms delicate 
yellow needles, and is easily soluble in water; its solutions have an 
alkaline reaction, but do not absorb carbonic anhydiude from the air ; 
the hydrated compound melts at 80^ — 90°, and the anhydrous at 200°. 
The bromide, OaiJhlaoN’aSBr, is precipitated in small, delicate, white 
needles, by carefully neutralising a solution of the hydi-oxide with 
hydrobromic acid ; it is sparingly soluble in cold water, readily in 
alcohol and chloroform, but insoluble in ether, and melts at 240°. 
The iodide, G 21 H 30 N 3 SI, separates from alcohol in small, glittering 
crystals, melts at 242°, and is not very soluble in hot water, sparingly 
in cold alcohol, i*eadily in hot alcohol and chloroform, but insoluble in 
ether. 

The authors believe that the sulphur in the above derivatives is in the 
quadrivalent condition, bqt, despite their apparent analogy with com- 
pounds of quadrivalent carbon, a comparison shows that their chemical 
and physical behaviour is quite diferent. For example, hexamethyl- 
tiiamidotriphenylsulphine hydroxide corresponds with hexamethyl- 
triamidotriphonylcarbinol ; but whereas the former, on ti*eatment 
with hydrochloiic acid, yields the colourless sulphine chloride, the 
latter yields the intensely coloured methyl-violet; thioiiylbenzenc 
does not react with phenylhydrazine, thus diffeimg from benzo- 
phenone. 

Ohlorothiobenzone, SPh'CaH 401 , is obtained as a heavy, colourless 
oil, boiling at 305 — 315°, together with a small quantity of a com- 
pound molting at 88 ° (probably dichlorothiobenzone, Kiaft, this 
Journal, 1875, 153), when thionylbonzono and phosphorus ponta- 
chlorido are bi-ought together in molecular proportion. A. JR, Ij. 

Thionylamines. By A. Michakws (Ber., 24, 746—757).— 
Thionylaniline, OjHsNiyO, already described by Michaolis and 1101*21 
(this vol., p. 310), is best prepared as follows: — Finely powdered 
aniline hydrochloride (100 grams) is suspended in diy benzene 
(200 c.c.), and boiled in a reflux apparatus with thionyl chlorido 
(100 grams) until the evolution of hydrogen chloidde has ceased ; it is 
then isolated by distillation as previously described ; the deposition 
on the condenser of a small quantity of aniline sulphite, produced by 
the action of moisture on the thionylaniline, indicates that the thionyl 
radicle is in combination with the nitrogen atom. Thionylaniline 
dissolves unchanged in alcohol, but when heated with it in a sealed 
tube at 150°, it is decomposed with the formation of hydrogen sulphide. 
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With concentrated hydrochloric acid, it i*eaot& violently, formiiic; 
aniline hydrochloride and sulplinrons anliydi'ido ; it unit et, with diy 
hydrogen chloride at the ordinaiy iemperaturo, hut mort' readily 
when cooled by ice and halt, forming an nnstablo couipoini<l, 
SO'.NPh,2HCl, which, however, aplits up into thionyl chloride and 
aniline hydrochloride when treated with an excess of the acid. 

Thionyl h'omide, SOBi’a, which cannot be prepared in the same way 
as the chloride, is formed together with the hydrobroniido of the iri- 
bromaniline melting at 118 — 120®, in accordance with tho equation 
OaHs'NiSO +• 3Bra = CaH 2 Br/NHjBr + SOBr^, when thionylaniline 
(50 grams) is dissolved in several times its volume of light petroleum, 
and bromine (173 gi*ams) gradually (during several days) run in. 
The precipitated tribromandine hydrobromido is then liltercd off, 
and after distilling off the petroleum, the thionyl bromide i)asseH over 
between 130® and 140® as a brown liquid, the gi*eator portion of which 
boils at 136®, on repeating the distillation. As it boils with partial 
decomposition into sulphur bromide, bromine and sulphurous anhydr- 
ide, it was not obtained quite pure and devoid of colour; it appeared 
to contain free bromine, and although it could bo decolorised by 
shaking with mercury, it was then decomposed. 

Thionylaniline, although analogous to phenyl isocyanate, does not 
combine witli aniline as readily as the latter ; for example, a mixture of 
thionylaniline and aniline only reacts if heated in a sealed tube at 200®, a 
colouring matter containing sulphur being fomed ; whilst when water 
or moist ether is added to a mixture of the two in molecular proportion, 
Schiff’s aniline sulphite (Annalm, 140, 125) is produced with the 
development of heat. The aniline sulphite described by Bocssneck 
(Abstr., 1888, 943) is analogous to phenylcarbamic aciil, aaid prob- 
ably has the constitution, NHPh-oO'OH, SchilPs compound (he- 
cit.) being the aniline salt of the former, KHPlvSO'ONH-jPh; or 
S(OH)2(NHPh)2. 

Bemsmdme sulphite is prepared by dissolving thionylauiliuo and 
aniline in molecular proportion in alcohol and adding bonsGaldehydc*. 
The mixture becomes warm, and tho precipitated compound is col- 
lected and crystallised fi.*om alcohol. Tho w'alor contained in the 
alcohol employed in the preparation of tho compound eoinplolos the r<'- 
action, for if the above-described mixture is dissolved in an anhydrous 
solvent half the thionylaniline remains unaltered, and bon7iylid<«io- 
aniline, OHPhINPh, togethei' with benzaniline sulphite, is obtaiiuKl. 
Benzaniline sulphite forms a felt-Hke mass of delicate, white needles, 
melts at 124®, and decomposes with evolution of sulphurous anhydride 
at a higher temperature ; it is soluble in hot alcohol and water, but 
only sparingly in ether, and may be kept without decomposing ; it is 
identical with a compound described by Schiff (AnnaUn^ 140, 130 ; 
210, 128), and may have one of the three formulae 

OH-CHPh-hTPh-SO-O-NHaPh; OH-CHPh*]SrPh-S(OH)riniPh ; 
or S(OH),<NpS>CHPh,H,0. 

^Vhen tihionylanilme and phenylbydrazine are mixed, a violent re- 
action ensues, and resinous substances, difficult to purify, are formed, 
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but when the former is shaken with an aqueous or alcoholic solution 
of phenylliydiazine acetate, tMmyl^henyl1iyilraso7ie, NHJ^lrNlSO, and 
aniline acetate are formed. The hydrazone separates as a yellow 
compound after a short time, and is purified by crystallisation from 
alcohol. Similar compounds are obtauicd with other hydrazines and 
thionylaniline ; they crystallise well, and volatilise with steam without 
decomposition. They are readily decomposed by alkalis into the 
hydrazine and a sulphite, and hence may be employed as a means 
of isolating and puiifying the hydrazines. Thionylhydrazone 
could not be prepared from hydrazine chloride and thionylaniline, 
and it is probable that this compound is decomposed by water, and 
that free hydrazine is necessary for its preparation. Tliionylpara- 
toluidine has already been described by Michaelis and Hei*z (Zoc. cit ,) ; 
its properties resemble those of thionylaniline. The compound heiizo- 
toluidme sxblphite^ 2NHa*C7H7,Ph*C0H,S02, formed when beuzaldehyde 
is added to a mixture of thionylparatoluidinc and paratoluidino in 
molecular proportion in alcoholic solution, ciystallises Irom alcohol 
in delicate, white needles, and melts at 119 — 120^. 

Thioujilorthotohi/idme is pi*opared in a similar manner to the para- 
deiivative (Zoc. tiL) ; it has a fainter odour than the latter, and is a 
bright-yellow liquid, which cannot bo distilled at the ordinary pressure 
without decomposition; it boils at 184® under a pressure of 100 mm., 
does not solidify on cooling, and is easily decomposed by alkalis into 
<orthotolnidine and a sulphite. 

Thionylberizidme^ Oi 2 H 8 (NISO) 2 , is formed when thionyl chloride is 
heated for some time with benzidine dissolved in benzene ; it separates 
on cooling in red, transparent needles, and is sparingly soluble in cold 
benzene, more readily in hot, and still moi'e readily in chlo3*ofoi*m. 

ThionylparacMoraniline^ C 6 H 40 bN'IS 0 , is prepared by dissolving 
parachloranilino (20 grams) in benzene (40 o.c.), and gradually 
adding thionyl chloride (20 grams), and heating as long as hydrogen 
•chloride is evolved ; it boils at 237®, and when cooled, Holidifios form- 
ing small, faiiitly-yellow crystals; it melts at 36®, and is slowly 
•decomposed by cold water, but quickly by hot w'aior and alkalis. 

ThionyhnetacliloraviUne is ayeilow liquid boiling at 233®; it solidifies 
when cooled. 

Thimi>ylti'bbro>tnauilinG^ prepared by heating thionyl chloride with 
tribromanilhio (m. p. 118® — 120®) dissolved in benzene, crystnlliHOS 
from benzene in delicate, yellow needles, molts at 74 — 75®, and is easily 
•decomposed by water. 

T7donyh>ietatdtramlme is obtained by heating thionyl chloride with 
metanitraniline dissolved in benzene. The crystals obtained on cool- 
ing tho solution are purified by dissolving in a little benzene and 
precipitating with light petroleum ; if the latter is carefully added, so 
that the two liquids only mix by dogi»ces, large, woll-fonnod crystals 
are obtained. The compoyind forms yellow, flat prisms, melts at 
v63*5®, and develops tho odour of sulphnrouB anhydride on exposure to 
the air ; alkalis and hot wator decompose it. 

TMonyl^pa/rmitTOAulme is prepared in a manner similar to the meta- 
•derivative, which it resembles, but is mo3*o soluble in bouzono ; it 
forms delicate yellow or yellowish-red needles, and molts at 70®. 
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Thiowylethylamine, MtlSO, is not obtained from ethylamino hydro- 
chloride and thionyl chloride, but is prepai'od as follows : — ^AiiliydroTis 
ethylamiue (3 mols.) dissolved in sovex*al times its volume of other is 
cooled in a mixture of ice and salt, and thionyl chloride (1 mol.) in 
ethereal solntion slowly dropped in. The mixtoe, which is frequently 
shaken, is left for a long time in a closed flask ; it is then filtered from 
ethylamine hydrochloride, and after washing the latter with ethei‘, 
the ethereal solntion, from which ethylamine sulphite separates if 
exposed to the air, is very slowly distilled on the water-bath. It is a 
colourless liquid of a penetrating odour, boils at 73°, and is decom- 
posed by water with development of heat; alkalis and acids also 
decompose it. A. it. L. 

Aromatic Snlphonic Iodides. By R. Otto and J. Tr6<iER 
(Ber., 24, 478 — 4&). — It has previously been shown by Otto that 
chlorine acts on metallic sulphinates with formation of the coitc- 
sponding snlphonic chlorides, and the authors now find that iodino acts 
in a similar manner. Fa/ratoVuenesuJ^homc iodide^ OiHi'SOJ, is readily 
obtained by adding an alcoholic solution of iodine to a concontrated 
aqueous solution of sodium paratoluenesulphinate, and sopaiates as a 
sulphur-yellow powder, which gradually darkens on exposure to the 
air. It becomes brown at 80°, melts at 84 — 85°, loses iodino above 
that temperature, and dissolves in light petroleum, ether, and carbon 
bisulphide, the solutions gradually undergoing decomposition. When 
heated with water, it loses iodine, and is converted into paratolucne- 
sulphonio acid and paratoluene disulphoxide ; these may bo regrarded 
as derived from the radicle O^H^SOa first formed, by the action of 
water. Alcohol converts it into ethyl paratoluonesulpbonate, and 
small quantities of paratoluenesuiphonic acid and sulphoxido, and 
with ammonia, it yields paratoluenesulphonamide, the iodino being 
simply displaced by the amido-group. Aqueous potash acts rather 
difFerently, the iodine being displaced by potassium with formation of 
potassium paratoluenesulphinate, and the iodine further acted on by 
the alkali present, and converted into potassium iodide and iodato. 

The action of molecular silver on the iodide dissolvod in dry, light 
peti'oleum was studied in the hope of obtaining a disul phono, ticcord- 
ing to the equation ; — 

2C7H7-S0J[ + 2Ag = 07H7S0a*S0./C7H7 + 2AgL 

Here also, however, paratoluene sulphoxide and paratoluenesuiphonic 
acid were obtained ; it is probable ^at the disulphono cannot exist, 
but at once decomposes as follows : — 

^ 3 ( 07 H, -502)2 = C7H7-SO/S07H7 + (O7H, -502)20. 

The sulpbonic anhydride remains as the portion insoluble in light 
petroleum, and is converted by the action of alcohol into the acid. 

When paratoluenesuiphonic iodide is heated on an iron plate at 
100°, it decomposes with incandescence and evolution of iodino ; the 
residue contains toluenesulphonic acid, and a small quantity of a 
substance which crystallises from acetic acid in small needles, molts 
at 192 — ^194°, and contains both iodine and sulphur. 
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B&nzeneaulphonic iodide^ 06 H 5 “S 02 l, is prepared in tlio same 
manner, and forms a somewhat darker powder. It melts at 42—45®, 
decomposes at a considerably higher temperature, and behaves towards 
reagents in exactly the same manner as the paratolnene compound. 
The different way in which the reaction proceeds with the several 
reagents makes it probable that these substances exist in two tauto- 
meric modifications, as represented by the formulas and 

R-S‘"0-0I. 

An unsuccessful attempt was also made to prepare the corre- 
sponding eihylsulphonic iodide^ but the product consisted of free ethyl- 
sulphinic acid, ethylsulphonic acid, and a little mercaptan. 

H. G. 0. 

Action of Zinc Ethyl on Aromatic Sniphonic Iodides. By 
Bi. Otto and J. TeOgbr (Ber., 24, 488 — 491). — This investigation 
was undertaken in the hope that the product would either be an 
ethyl sulphone derivative or the ethyl salt of the sulphinic acid, and 
thus throw some light on the question of the formulae of the iodides, 
which, as suggested in the previous abstract, may possibly exist in 
two tautomeric forms. This anticipation has not been realised, as the 
product of the action is simply ethyl iodide and the zinc salt of the 
sulphinic acid ; a similar result was obtained by Kalle (Annalm, 119,. 
153), by treating benzenesulphonic chloride with zinc ethyl. 

The reaction was carried out in light petroleum solution, and takes 
place almost immediately, but the zinc salt remains dissolved for 
some time, and only separates on allowing it to remain, or on pouring 
the solution into a vessel containing air or caibonic anhydride \ it is 
then quite insoluble in light petroleum. Possibly this zinc salt exists 
in two tautomeric forms, corresponding with those previously given 
for the iodide. H. G. C. 

Aromatic Thiosnlphonic Acids. By B. O^rro and J. TRO<jKR 
(Ber., 24, 491 — 495). — ^Molecular silver acts oil an aqueous solution 
of potassium benzenethiosulphonate withfoirmationof silver sulphide, 
and the solution, after the sepai»ation of the latter, contains only 
potassium benzenesulphinate. Silver also converts sodium thiosulph- 
ate into sodium sulphite under the same conditions. A double potas- 
sium and silver benzenethiosulphonate may be prepared by dissolving 
silver chloride in a solution of potassium benzenethiosulphonate ; it 
has the composition GoHsSsiOsJ^OeHsS^OsAg, and crystal! isos in 
needles. Paxatoluenothiosulphonic acid yields a similar double salt, 
also ciystallising in noodles. 

When ferric chloride is added to a solution of potassium bonzono- 
thiosulphonate, and the mixture gently wanned, the ferric salt is 
obtained as an orange or reddish-yellow precipitate. If the tliio- 
sulphonate is poured into a hot solution of fonic chloride, sulphur, 
ferrous chloride, potassium cblorido, and henzenesulphonic chloride 
are formed in addition. The paratolueno compound behaves in 
a similar manner. If potassium benzouothiosulphonate is hoat(»<i 
with concentrated aqueous potash, ono sulphur atom is eliminated in 
thefoion of sulphide, and possibly also as thiosulphate, the solution 
becoming yellow, and containing in addition only potassium sulphinat(». 
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PotassixLiD. paratoluenetliiosulplionate separates from water in lus- 
trous, colourless, ti-ansparent crystals, belonging to the monosym- 
metric system (a : & : c = 0*8854 : 1 : 1*5430, = 00°*8'). 

H. G. 0. 

Behaviour of Sulphonic Chlorides towards Thiophenols 
and Thioalcohols in presence of Alkalis. By E. Ono (^Ber,, 
24, 713 — 716). — The ease with which the hydrogen atom of the 
hydroxyl group in phenols is displaced by the group OqBs'SOs in 
nqueous alkaline solution, led the author to attempt to displace the 
corresponding hydrogen atom of the thiophenols by a similar 
group. The results obtained, however, show that the reaction takes 
place in a different manner, a bisulphide and a sulphiuic acid being 
tormed. Thus benzenesulphonic chloride and thiophenyl yielded 
phenyl bisulphide and benzenesulphinic acid in almost quantitative 
proportions ; this is probably the best method of pi*epai*ing bonzonc- 
sulphinic acid. A coiTesponding result was obtained with benzone- 
sulphonic eliloHde and thioparacresol, paratolucuesulphonic chloride 
and thioparacresol, and also with ethylsnlphonic chloride and ethyl 
mercaptan. H. O. C. 

BenzaldehydesiiLplioBic Acid. By E. KkVKk (Ber., 24, 
791 — 797). — ^Benzaldehydesulphonio acid is obtained as described by 
Wallach and Wiisten (Ber., 16, 150). The sodium salt crystallises 
from water or dilute alcohol in white aggregates. 

Sodium henmldommesidplionate^ SOjNa'OoHi'CHINOH, is obtainod 
by heating a faintly alkaline mixture of sodium bonzaldehydosnlph- 
onate (1 mol.), hydroxylamine hydrochloride (l-J mols.), and sodium 
carbonate for one horn* on the water-bath. It ciystallises in white, 
lustrous plates, and is very easOy soluble in water, loss soluble in 
alcohol. 

Sodium ^henyViydi'azim'bcnsi/lidenesul^honak, 

SOaNa-OoHi-OH:NiHPh, 

is obtained as a yellow, flocculent precipitate when the calculated 
quantity of phenyJhydrazine, dissolved in dilute acetic acid, is added 
to an aqueous solution of the sodium salphonato. It forniH beautiful 
colourless needles, and is spainngly soluble in cold water, easily solu- 
ble in hot water, alcohol, and glacial acetic acid. 

Sod inm diphenylkydrazonebefizyUdembtUpIioftaie, 

SOahTa-aH^-CHIN^Phs, 

is obtained by adding an aqueous solution of diphonyl}iydi*azone 
hydrochloride to an aqueous solution of the sodium sulphonato con- 
tainiug the required quantity of sodium acetate. The mixture is 
heated on the water-bath for some time, and, on cooling, nacreous 
plates separate. It is spai-ingly soluble in cold water and alcohol, 
easily soluble in hot water. 

Sodium o^naphthylamimhenzylideTmuJph 

S03Na-OeH4-CH:3Sr-CioH7, 

is prepared by heating a mixture of ct-naphthylamine dissolved in 
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alcoliol and an aqnoons solution of tlie sodium snlphonatc. It crys- 
tallises in beautiful, pale-yellow prisms, and is easily soluble in water, 
spaHngly so in alcohol 

Bodium henzy Udenesii Jphomplifhionate^ 

SOilSTa-OtHrOHIIiT-CxoHo-SOilSra, 

is obtained by beating sodium napbthionate with sodium benzalde- 
hydesulphonate in aqueous solution; it crystallises in small, white 
needles, and is somewhat easily soluble in water, but only sparingly in 
alcohol. 

Bodium parapJienijlenrdiam medihmzylidmeml^li<mate, 

0 JffiCNlCH-CeHrSO JSra)2, 

is obtained by heating an alcoholic solution of paraphenylenediaminc 
with an aqueous solution of the sodium sulphonate on the water-bath. 
It crystallises from dilute alcohol in yellow needles, and is easily 
soluble in water, but only sparingly in alcohol. 

Bodvum meia^aratolvAjlenediaminehenzylldene&ti JpJtnnafe, 

SO,Na-OBH«-OH<^>C,B[4Me, 

is obtained by heating a mixture of orthotoluylenediamine hydro- 
chloride and the sodium sulphonate with sodium acetate on the 
water-bath for hours. It is sparingly soluble in water and dilute 
alcohol, insoluble in absolute alcohol, and easily soluble in dilute 
hydrochloric acid. 

Bemiledisulphonio add^ 0*08(C6H4*S03H)2, is pi*epared as follows : — 
Barium benzaldehydesulphonate (30 parts) dissolved in alcohol 
(150 parts, 60 — 65 per cent.) and potassium cyanide (5 pai*ts) aro 
heated in a reflux apparatus for four hours. The product is filtered, 
evaporated to dryness, extiucted with 86 per cent, alcohol, and the 
residue, which consists of bonzoindisulphonic acid, dissolved in water 
and precipitated with alcohol. The bonzoindisulphonic acid, which is 
not at all well characterised, is oxidised with strong nitric acid, and 
easily yields benziledisulpbonic acid. The latter is sopaiutod by 
means of its hanum salt, which forms a colourless, crystalline powder, 
extremely soluble in watci*, and sparingly soluble in alcohol. Benz- 
iledisulphonic acid forms with phonylhydrazine a very soluble yellow 
dye, which gives an iutenbo orange-yellow colour to wool, and is fast 
to alkalis and acids. 

Sa/t Lum di-o^~nap7fi?ioUjeuffyhde7ies7{l^/tonafe, 

[OH(CioH6-On)r06H4-SOj]aBa, 

is prepared by mixing the barium salt of the sulphonic acid (10 parts) 
with (Z-uaphthol (11 parts), dissolving the mixtui^e in glacial acetic acid 
(60 — 70 parts), and gradually adding a 25 per cent, solution of hydro- 
chloric acid (8—9 parts). The mixture is heated for seven hours on 
the water-bath, and must be kopt from contact with water vapour ; it 
j8 then filtered from barium chloride, the unattackod a-naphthyl- 
amino and acetic acid got rid of, the remaining barium pi*ocipi- 
tated with sulphuric acid, and the solution decolorised with animal 
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charcoal. The bariura salt is prepared by adding barium carbonate 
to the solution, is easily soluble in water and alkalis, not so soluble 
in dilute alcohol, and insoluble in absolute alcohol. With diazo- 
compounds, it yields dyes ; with diazobenzeiiesulphonio acid, a 
yellowish-red ; with diazotised benzidinosulphonic acid, a brownish- 
red, of only weak tinctorial power ; with diazo-)8-naphthalenesulphonic 
acid, a dark-red, of strong tinctorial power. 

Sulpliocivnamic acid^ SOiH'CflBEi'CH.OBE'OOOH, is obtained by 
heating a mixrare of baiinm benzaldehydesulphonate (C parts), 
anhydrous sodium acetate (3 parts), and acetic anhydride (10 parts) 
in a reflux apparatus for 8—9 houi‘S. The acid is pui*iflcd by con- 
version into the barium salt ; the latter crystallises in white aggre- 
gates, and is easily soluble in water, sparingly soluble in alcohol. 

Benzaldehydesnlphonic acid, when treated with nitric acid, docs not 
yield a niti*o-compound. Ammonia has no effect on it. When the 
barium salt is exposed to the air, or when air is led through its solu- 
tion at 90 — 95“, no oxidation takes place. When oxidised with nitric 
acid, it yields metasnlphobenzoic acid. h). C. R. 

EztractioxL of Indigotin from Commercial Indigo. By T. M. 
Mohuan (Ghem. Gmtr., 1891, i, 76 ; from J. Amer, Ohein. Soo., la, 302). 
— The finely-powdered indigo is mixed with about an equal weight of 
zinc-dust, and is spread in layers of about 1 inch in thickness in a 
•chamber throngh which steam can he passed; the chamber is also 
provided with an opening for the admission of sulphurous aiihydxide. 
The indigo is covered so as to prevent any oondensod water from 
•dropping on to it. After expelling the air, steam is allowed to 
pass slowly through tho chamber, and the sulphurous anhydiido is 
admitted in small quantities at a time until the reduction is complete ; 
this occupies from one to two lionrs. Tho moss has then a dirty- 
yellowish or greenish-yellow appearance, and when dry docs not 
oxidise very readily, and may be kepi for seveial days. The indigo- 
white may be extracted with wood-spirit, from which pure indigotin 
may be obtained in crystals by exposing the solution to air. 

3. W, L. 

Synthesis of Dimethylindigo from PBrachloracetotoluidlde 
and Paratolylglycin. By H. JHIckenroth 24, (593).— When 

1 part of paiachlomcetotoluidide or of paratolylglycin is fused wiili 

2 parts of potash in tho manner described by Fliium (Absir,, 1890, 

383) or Heumann (this voL. p. 75), an orange-coloured molt is 
obtained, which is readily soluble in water, and on exposure to the 
air, deposits dimethylindigo. The latter is physically indistinguish- 
able from ordinary indigo. H. G*. 0. 

Oxidation of Hydrated Pyridine Bases ; Conversion of 
Tetrahydroqninolme into Isatin. By 0. Sohottbn (Bcr,, 24, 
772 — 775). — ^Tetrahydroquinoline was prepared by reducing quinoline 
with tin and hydrochloric acid, the mixture steam-distilled, and tho 
aqueous distillate shaken up with soda and benzoic chloride ; benzoyl - 
tetrabydroqninoline soon separates. 

BemoyUsaUwio add, OiK^O^^R'Oi'KtrGO^OOOK (benzoylortho- 
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amidobenzoylformic acid), is obtained by beating bonzoyltetrabydro- 
quinoline 'with potassium permanganate (2’5 pjirts) and walei* 
(20 paints) ; the excess oE permanganate is then destroyed, the solution 
filtered, and the acid precipitated with hydi*ochloric acid. The yield 
amounts to 60 per cent, of the te+rahydroquinoline employed ; the 
product in the mother liquors was not examined ; cai*bonic anhydr- 
ide and oxalic acid are formed in small quantities. Benzoylisatinie 
acid crystallises from solutions of its salts on acidification in colour- 
less prisms, from dilute alcohol in very pale-yellow pi*isms, is quite 
insoluble in water, easily soluble in alcohol, not so soluble in absolute 
ether, and melts at 188° with formation of its anhydride. The al/ralt 
salts are easily soluble in water. The hcunum salt is sparingly solu- 
ble in both hot and cold water. Benzoylisatinie acid, prepared by 
dissolving isatin in hot dilute soda, and shaking the cold solution 
with benzoic chloride, was identical in every respect with the above. 

Benacyyliaatin is obtained fi*om the above acid by heating it for a 
few minutes above its melting point, or by heating for some time 
with excess of acetic anhydride. It crystallises from glacial acetic 
acid in intensely yellow needles, which yield a yellow powder when 
ground up, is sparingly soluble in cold, more soluble in hot acetic acid, 
very sparingly soluble in alcohol and ether, and melts at 206® with a 
brown coloration. It is insoluble in cold dilute alkali hydroxides 
and carbonates, but dissolves if allowed to remain some timo in 
contact with them in the cold, or more quickly on warming, and is 
converted into benzoylisatinie acid. With sulphuric acid and benzene 
containing thiophen, it gives as beautiful a blue as isatin itself. 

E. c. n 

New Synthesis of Indazole Derivatives. By 0. Paal (Ber , 
24, 959 — 966) — ^In their investigations on dihydroquinazolincs 
(Absti*., 1890, 1443), Paal and Krecke obtained a base having tho 
empirical foimula CuIIioNs, by tho reduction of orthonitrobonzyl- 
aniline, N Oj'CaBU’OH^'NHBr, with tin and hydrochloric acid. Fui'thor 
investigation has shown that the base is 2'-phenylmd(izole, 

Ji is best prepared from the product of reduction by allowing the 
stnmiochloride to crystnlliso out, digesting it with ammonium 
sulphide, and extracting tho washed residue with hot alcohol. On 
carefully adding water to the solution, 2'-i)henylind azole scpai*ates in 
crystals ; it melts at 83 — 81*®, boils without decomposition at 344 --345® 
(uncorr.), and has a molecnlar weight, as detonuined by Raoult’s 
method, in benzene solution, agreeing with tho above formula. It is 
not altered by nitrous acid or acetic anhydride, and may be distilled 
over faintly red-hot zinc-dust almost without decomposition. 
Purthor, on heating with methyl iodide and methyl alcohol, it yields 
a TTu^fliiodUh, Oi,HioN^,MeI, which ov;^stallises from methyl alcohol in 
spherical aggregates of slender, white noodles, and molts at 188®, 
iVom these results, it follows that both nitrogen atoms in the com- 
pound are in the tertiary condition, and from this fact and tho 
method by which it is obtained, it must have the coiistllutional 
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formula given above. Especially noteworthy is the ease with which 
theindazole ring is formed, both in this and in the provions syn- 
theses (Abstr , 1884, 440 ; 188r), r>40; this vol., p. *‘^]2). 

When 2'-pbenyHadazole is treated with sodinni in absolute' alcohol, 

it is converted into ly^diTiy dr nylaztile^ CbHi-^^ijj-^^NPh ; 

some of the indazole, however, always remains nnaltcrod, but is easily 
separated by its greater solubility in alcohol. The dihydro-compoTind 
crystallises from the latter solvent in nacreous plates, molts at about 
98°, forms an unstable hydrochloride, which is decomposed by water, 
and is oxidised to 2'-phenylindazole by ferric chloride. 


2'~Parachloroj)Ji6uyImdazole^ CtoHi<[^^^]>N*C6H4(^l, is obtained by 


the reduction of orthonitrobenzylparachloraniline, and is isolaied in a 
similar manner to the phenyl dcwvative. It fonns histi*ous plates, 
readily soluble in hot alcohol, benzene, and acetic acid, si)ai*iugly in 
light petrol enin, and melts at 138°. 2'~Parnhrom(rplionyJn}dtia()le is 
obtained by the same method from orthonitrobenzylparabromaniline. 
It does not, however, form a stannochloride, and is obtained directly 
from the reduced solution in flat, colourless needles melling at 
147°, and sparingly soluble in alcohol, readily in hoiizono and acetic 
acid. 


2'-Pani]ahenetyUudazole, OeHi 



Hi'OEt, is prepared by the 


reduction of orthonitrobenzylparapbenotidine. Tho stanHOokhride 
separates on cooling in yellowish plates melting at 138°. These arc 
dissociated by hot water, with formation of freoparaphcnofylindazole, 
which ciystallises from alcohol in nacreous plates, from dilut(^ acetic 
acid in flat needles, and from a mixture of benzene and light petr- 
oleum in short, colourless prisms. It melts at 118°, and forms salts 
which are dissociated by water. On treatment with phosphorus and 
hydriodic acid, it is converted into ethyl iodide and ^'-parahijdnuvjf-^ 

pTienyUndaaole^ OcHi< L;r>lT«CoH 4 'OH. Tho hi/driodidc of <ho now 


base separates on cooling in large, yollowisli plates, melts at 200 ' 
with blackening, and is partially dissooiatecl by water. To prepare* 
the free base, the hydriodide is dissolved in dilute soda, dflnio 
acetic acid added as long as a precipitate is £oj*med, and th(» lattc'r 
recrystaJlised from dilute alcohol. It is thus obtained in fasoiculu!- 
aggregates of short, colourless prisms melting at 196°, readily sohiblo 
in mineral acids, alcohol, acetic acid, and in aqueous alkalis. Prom 
the latter solutions, it is precipitated by carbonic anhydride, but not 
by dilution with water. 

The exact method in which the formation of the indazole ring 
takes place is not quite certain. The most natnral supposition is 
that orthamidobenzylaniline is first formed and is then further 
oxidised — 


‘^<Shhhi + + 2IW. 
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The author has, however, been unable to obtain 2'-phenylindazole 
from orthamidobenzylaniline itself, and thinks it possible that the 
nitro-gronp may first be reduced to the nitroso-gronp, the nitroso- 
componnd then nndei'going condensation in the following manner: — 

~ + HgO. 

H. G. 0, 


Action of Carbamide and Thiocarbamide on Diliydroxy- 
tartaric Acid, Benzile, and Benzoin. By R. Anschutz and H. 
GtKIDBRMANN {Annalen^ 261, 129—138; compare Anschiitz, Abstr., 
1890, 365'). — ^Bthyl dihydroxytartrate is foiuned when hydrogen 
chloride is passed into a well-cooled alcoholic solution of sodium 
dihydroxytaitrate ; the crude product is a thick, brownish-yellow 
syrup, which cannot be distilled even under gi^eatly reduced pressure. 
The dihydraaone^ OaoHaaN^O*, is obtained, together with various othei* 
compounds, when crude ethyl dihydroxytartrate is treated with 
phenylhydraziue in alcoholic or ethereal solution ; it separates from 
boiling alcohol in large, yellow crystals and melts at 120 — 121®. The 
diea/rhamitle. OioHiiN’ 40 o, is obtained as a crystalline residue when an 
alcoholic solution of carbamide and crude ethyl dihydroxytartrate is 
evaporated on the water-bath; it separates from boiling water in 
broad needles, melts at 245® with decomposition, and is only sparingly 
soluble in cold water ; on hydrolysis with the theoretical quantity of 
sodium hydroxide, it is converted into a colourless, crystalline sodium 
salt of the composition OeHiNTiOeFag. 

Two compounds are formed when an alcoholic solution of ethyl 
dihydroxytartrate is evaporated with thiocarbamide ; the one crysw- 
lises in long, slender needles melting above 100® with decomposition ; 
the other forms yellow crystals and has the same percentage composi- 
tion as thiohydantoin, from which, however, it differs in appearance. 

A compound of the composition OuHuNTiOa is obtained in crystals 
when bonzilo is heated with carbamide at 170 — 175® for 3 to 5 hours ; 
it does not decompose at temperatures below 260®, is almost inbolublo 
in alcohol, chloroform, other, and benzene, and has possibly the con* 

stitutioii re})re.sentod by ho formula When 

benzile and thiocarbamide are heated together at 145® in alcoholic 
solution, a crystalline compound of the composition (hoTIulS^rjLKSj is ob- 
tained; this substance decomposes at 300**, and is very sparingly 
soluble in alcohol. 

A compound of the composition OiJIjjlTiO, which is possibly 

a^-diphonyl./*-amidoxazole, when benzoin 

(1 mol.) is heated with carbamide at 165® in alcoholic solution for 
3 — 4 houi*s (compare Hnbacher, this vol., p, 222) . It crystallises from 
hot alcohol, in which it is only moderately easily soluble, in colourless 
needles, and does not decompose at 260®. Thiocarbamide combines 
with benzoin under the same conditions, yielding a crystalliuo com- 

VOJLi. LX. 3 c 
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pound which decomposes above 220% is only sparingly soluble^ in 
alcohol, and has tho composition 0i,Hu]Sr3S. F. R. X. 

Action of Carbamide on Benzile. JJy A. (Bok, 24, 

006). — The condensation compound of earhamido and bcnssilo d(\scribed 
by K Anschutz and H. Geldermann (preceding a bstrnot) has boon pre- 
viously prepai*ed by the author ( Absir., 1890, 1290) . The bohavionr of 
tolanecarbamide fdiphenylacetvlenodiureino) towai*ds acetic anhydr- 

ide is best explained by the formula 

J. B. T. 


Action of Nascent Hydrogen on /3-Benzilemonoxime. By 
C. U. Zanbtti (^Oazzptta, 20, 687 — 692). — Polonowski (Abstr., 1888, 
485) found that the product of tho reduction of an alcoholic solution of 
y3-benzilemonoximo with sodium amalgam and ficotic acid is diphonyl- 
hydroxyethylamine, OH'OHPh'OHPlrN'IIi, molting at 161**; Braun 
and Meyer (1888, 700) found that a solution of /5-benziloximo in 
soda, when treated with sodium amalgam, yields ietratnetliylaldiuo, 




245 — 246®, and Braun (Abstr., 1889, 01^) 


obtained the base desylamine, COPh-OHPh’NIIi, by reducing it with 
hydrochloric acid and stannons chloinde. The author liuds that when 
a solution of ^-benziloxime in absolute alcohol is tmatod with nietallie 
sodium, the product consists of an impure, unoiystallisable, Hcmi-solid 
mass, which may be obtained fx’om its hydrochlorido in a purer 
form, crystallising from dilute alcohol in white flakes molting at 
158 — 160®, and fi’om boiling benzene as a white powdor melting cat 
165**. It has the same composition as dipliouylliycb’oxyetliylaniino ; 
and even after prolonged boiling with liydroxylamino hydrochlorido 
and sodium carbonate, it nearly all crysbilliaos out unchanged on (jool- 
ing, traces only of an alkaline oil passing into solution. It is almost 
insoluble in water, very sparingly soluldo in ether, moderately in 
boiling benzene, and freely in alcohol. Tho lujdmchhmtU^ prcpanul 
from tho pure product crystallises iii long, white ncotlh's, and melfs 
^at 210“ with decomposition. Tho phrate is a yellow, <‘ryslallino com- 
pound which softens and turns brown at 175“, and tnolts with <lo(Jom- 
po&ition at 178 — 179®. Tho platiiwnhhddp, (CuHi6N())j,lfaPi('ll,„ 
crystallises in bialliant, hexagonal plates which booomo anliydrous at 
100®, soften at 180®, and melt with decomposition at 1S5 — 186®. 

)8-Benziloxime, when redneed in this manner, thus yields ])rincipally 
diphenylhydroxyethylamine and, perhaps, traces of desylamiuo, biit 
no tetramethylaldine is formed. H. B. A, A. 


Reduction of Acetylortbonitrobenzylparatoluidine and of 
BenzoyloirtOionitrobenzylaniline. By E. Lrllmann (Ber., 24, 
718). — ^Lellman and Stickel obtained two compounds by tho reduction 
of acetylorthonitrohenzylparatoluidine and of benzoylorthonitrobonzyl- 
aniline, which they regarded as pai’atolylhenzenylothenylamidiuo and 
phenylbenzylenebenzenylamidine respectively (Abstr., 1886, 793). 
Boderbaum and Widman have found that these compounds arcs, in 
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reality, orthaiiiidobeuzylpaa*atoluidme and benzoylorthamidobeuzyl- 
aniline (Abstr., 1890, 1258), and the author has, on re-eKaminafcio n 
of the compounds, been able to coufirm this result. The first conolu - 
feion was brought about by an error in Stickel’s analyses of the com - 
pounds. H. G. C. 

Dyes of the Triphenylmethane Group. By B. NoELTiNa (Ber., 
24, 553 — 563). — The author has shown that triamidotriphenyl- 
inethane derivatives in which a methyl group occupies an ortho- 
position to the fundamental carbon atom yield dyes on oxidation 
(Ber., 22, 2573). He now finds that the corresponding diamido* 
triphenylmethane derivatives also yield dyes on oxidation. 

is prepared by lieating a mixture of paranitrodimethyldiamidobenz- 
hydrol (26 grams), metatoluidine (20 grams), concentrated hydro- 
chloric acid (40 grams), and water (40 grams) for some hours on the 
water-bath. The base crystallises from alcohol in yellow needles, 
melts at 169®, and is insoluble in water, sparingly soluble in alcohol, 
more soluble in benzene. The hydroohloride crystallises from water, 
in which it is easily soluble, in white leaflets. On oxidation in hot 
alcoholic acetic acid solution with ohloranil, or in cold aqueous acetic 
acid with lead peroxide, it yields a beautiful, yellowish-green dye 
which dyes silk, wool, and cotton mordanted with tannin as easily as 
malachite-green, and is faster to soap than the latter. The author 
draws attention to the production of ^eens from dimothylated di- 
amidotriphenylmethane derivatives, whilst non-methylated diamido- 
diphenylmethane on oxidation yields a violet dye. Paranitrodimethyl* 
diamidotidphenylmethane also yields a green dye. The acetyl com- 
pound of the above leuoo-base is not oxidised by lead peroxide ; whou 
treated with chloranil, however, it yields a dye wliidi imp<iirts an 
orange-rod coloui* to cotton. Tho colour is similaa* to that from di- 
mothyhnonamidotxiphonylmothane. If tho acetyl group bo elimin- 
ated, tho colour becomes green. 

DirndliijUi iamnlodiphenyUoIylmetfiane is obtained from the nitro-baso 
by reduction with tin and hydrochloric acid, or with zmo-dusfc and 
acetic acid, and crystallises from a mixture of ether andliglit potroloum 
in wh ii e needles which become violet on exposure to air. On oxidation, 
it yields a reddish- violet dye. Tho lUacetyl compound is obtained by 
boiling with acetic anhydiido ; it crystallises from alcohol in white 
needles, melts at 130®, and yields a dye which imparts a violet-rod 
colour to cotton mordanted with tannin; on oliminating tho acetyl 
groups, the colour is changed to violet. 

Varaiut) otefmmHhyJd^(m,idodiphemjliolylrn^^ is obtained by 

heating a mixture of nitrodimethylomidobonzhydrol (6 grams), di- 
inethylmotafcoluidino (15 grams), hydrochloric acid (10 gi*ams), and 
water (20 ^ms) for 10 hours on tho water-bath, It crystallises 
from ether in beautiful, yellow leaflets, melts at 193®, is easily soluble 
in alcohol and benzene, and on oxidation gives a boantifnl yellowish- 
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greeTi. Tlie ew^icZo-base, obtained from the nitro-baso by reduction, 
yields a violet dye which rivals methyl-violot in shade. 

ParoMitrodimethyMiethyldiamirhdiphemjltolylmeflume^ obtained in a 
similar way to the tetramethyl derivative, crystallises from alcohol in 
beautiful, yellow needles, and melts at 165— 166°. Botli the nitro- 
base and the amido-base, obtained from it on j'eduction, easily yield 
dyes on oxidation: the former giving a green, the latter a violet dye. 

In the succeeding part of the paper, the author shows that diaruido- 
and triamido-triphenylmcthano derivatives, in which two methyl 
groups are in the ortho-position to the fundamental carbon atom, 
easily yield dyes on oxidation. 

Tetramethyldiamidophenylditolylmethane, prepared from bonzalde- 
hyde and dimethylmetatoluidine according to the method described 
by Eiedel, crystallises well from light petroleum and alcohol, molts at 
123°, and yields a dye which colours cotton an intense gi*een. 

Paranitrotetramethyldiamidophenylditolylmothane is best prepared 
by heating a mixture of paranitrobenzaldehyde (12 grams), absolute 
alcohol (26 grams), dimethylmetatoluidine (25 grams), and con- 
centrated sulphuric acid (15 grams) for 20 houi^s on the water-bath. 
It crystallises from a mixture of alcohol and benzene in yellow 
needles, melts at 224°, is sparingly soluble in alcohol, and yields a 
green dye resembling malachite-green. 

Tetramethyltriamidophenylditolylmethane is obtained as described 
by Koch (Abstr., 1887, 836), and melts at 140°. On oxidation with 
lead peroxide and acetic acid, a dye is obtained which colours cotton, 
silk, and wool an intense violet: when oxidised with chloranil in 
dilute solution, no dye is formed, but in concentrated alcoholic acetic 
acid the above violet dye is obtained. The acetyl compound gives a 
green dye which, on elimination of the acetyl group, changes to violet. 

Fa/ranitrotetrethyldiamidop7ienylditolylniethcme, prepared in a simi- 
lar way to the tetramethyl compound, crystallises fi*om alcohol in* 
yellow needles, melts at 165°, and yields a green dye. The amido- 
compound yields a violet dye. 

MetanMrotetramethyMiamidophenyMitohjlmet'ham, prcpoi^od in a 
similar way to the para-compound, crystallises in small yellow ncodlos, 
melts at 170°, is easily soluble in alcohol, other, and benzene, and 
yields a green dye possessing remarkable fastness to soap. The 
^namdo-compound, obtained by reduction of the above, crystallises 
in white needles, melts at 131°, and also yields a green dye. 

OrtJimitroteirameihyldiamMcphenylditolyhMtJiwne^ prepared in a 
similar way to the para-compound, crystallises from a mixture ot* 
benzene and light petroleum in yellow needles, melts at 146°, and 
yields a bluish-green dye. The ido-compound is very unstable, 
and could not be oxidised. The acetijl compound, obtained from the 
hydrochloride of the triamido-base, yields on oxidation a green dye. 

HexameiJiyltHtm^idophenylditolylmeihane^ obtained in a similar way 
to the above compounds, is very soluble in all solvents, and is best 
purified by convertiDg it into the picj ate^ which is obtaiued iu beautiful, 
yellow needles on adding picric acid to a solution of the base in hot 
alcohol. The base, on oxidation, yields a beautiful violet which is of a 
blunr shade than crystal-violet. 
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Kemmethyltriamidotvitolylmeihane is prepared bj heatiu^ a mbcture 
of ethyl orthoformate (4 grams), dimethylmetatolaidine (12 grams), 
and zinc chloride (10 grams) for some hours on tlio T^ater-bath. It 
crystallises from alcohol in small, white needles and melts at 190 — 191*. 
The salts of the base are easily soluble. On oxidation, it yields a 
beautiful, blue dye which dyes silk, wool, and cotton mordanted with 
tannin very well, and rivals crystal-violet in richness. The same dye 
is obtained by heating dimethy Imctatoluidine and aluminium chloride 
with a solution of carbon oxychloride in toluene. 

I 2.6 4 

Hexamethyltnamidotrixylylmetlutne, C H(OoH 3 Me 2 '*N'Me 2 )j, prepared 
in a similar way to the preceding compound, crystallises from alcohol 
in long, white needles, melts at 134 — 135°, and yields a green dye. 

Hence the introduction of three methyl groups in the meta-position 
changes the violet colour of hexamethylrosaniline into blue, and of 
six methyl groups into green. E. C. "R. 

Naphthylglycollic Acid and /3-Naplithyl Methyl Ketone. By 
Jd. Schweitzer (JBer., 24, 54G — 549). — Both a-naplithyl methyl ketone 
and y3-naphthyl methyl ketone ai*e formed by the action of acetic 
chloride on naphthalene dissolved in oai*bon bisulphide in the presence 
of aluminium chloride. The y3-compoand is filtered from the a-com- 
pound and recrystallised from light peti*oleum. It melts at 54® and 
boils at 306® (Olaus and Fersteegen give 51*5 — 52® and 301—303®). 
The a-compound cannot bo obtained in a pure condition from the 
mother liquors. 

P-Haphthyl methyl ketone dibromide, CioHT'CO'OHBr®, is obtained 
by the action of bromine on /J-uaphthyl methyl ketone dissolved in 
carbon bisulphide, and melts at 101®. 

|3-lTaphthylglycollic acid, CioH 7 -OH(OH)*GOOH, is obtained by 
allowing the above dibromide to remain in contact with aqueous 
potash (1 : 10) in the cold for 8 — 14 days. It melts at 15S® (Olaus 
and Fersteegen, 176®), is sparingly soluble in light petixilcum ai).d 
ether, more soluble in hot watoi*, and easily soluble in acetic acid and 
hot alcohol. By oxidation witli potassium iiormanganato, /J-naphth- 
aldehyde and /i-naphthoic acid are formed. On sublimation, no pure 
product could be obtained. The salt is insoluble iu cold or hot 
water. The calcium and mngnmtim salts are sparingly soluble. The 
ethyl salt crystallises from light petroleum iu tufts of needles, and 
molts at 87®. The viethyl salt crystalliscH from alcohol in needles and 
melts at 75®. The acid is more readily obtained by brominating the 
mixed ketones, treating with pobish, and (son verting into barium salts. 
On crystallising the barium salts from a large quantity of hot water, 
only the )3-salt separates on cooling ; and by decomposing this the 
acid is obtained quite pure. 

iB-Acetylmjphthylgl/ycoLUc acid is formed by dissolving naphthjl- 
glycollic acid in acetic anhydride and crystallising the product from 
dilute acetic acid. It melts at 150® (uucoit.). 

/S-]Sraphthylglycolamide separates from au axnmoniacal alcoholic 
solution of the ethyl salt when it is allowed to ronioiu for 8 — 14 days. 
It crystallises from absolute alcohol iu 2 )latos and molts at 227 — 228®. 
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/J-lSTaphthylacetic acid, CioHt-OHo-COOH, is obtained by rodneiiit,^ 
naphtbylglycollic acid witli hydi ogen iodide; it ciyRiallisoq from 
water m plates and molts at 141^ The metJvyl and ethyl salts form 
needles wbicb melt at the temperature of the hand, and have an 
odour resembling that of acetic acid. The Im'um salt ciystallisc's 
from water in plates. ., 1 . « , 

a^NaphthylglijcoUic acid is obtained from the mother liquors of the 
barium salt of the ^-compound when tho latter is pi*oparod from the 
mixed ketones. The acid so obtained is converted into tho methyl 
salt and this is extracted by shaking with petroleum, when only the 
^-compound dissolves. The latter crystallises in microscopic needles 
and melts at ?9‘* (uncoiT.). Tho ethereal salt is treaied with alcoholic 
caustic soda and the resulting sodium salt decom})osod with Jiydro- 
chloric acid and tho acid reorystallised from water. ^ It melts at 
91 — 93° (uncorr ), and on oxidation with dilute nitric acid yields 
a-naphthaldchyde. Tho haiium salt is easily soliiblo in waier. Tlie 
ethyl salt is an oil. 0. R. 

^-Isoamylnaplithalexie. By G. Odi>o and B. lUiaitrNi ((lazzetta, 
20, 719 — 720). — The isoamylnaphthalono obtained by Roux (Absir., 
1884, 1357) by the action of aluminium chloride on naphthalene 
and amyl bromide, has now been prepared by the authors from 
^-bromonaphthalone by treating it with sodium and isoamyl bromicU* 
according to Bittig and Tollens* method. Tho product bods between 
289 — ^292°, has the composition CusHm, and foims a picrate extremely 
soluble in alcohol, which crystallises in slender needles and melts at 
108—110**. S. B, A. A. 

Derivatives of Chrysene- By R. Abkgq (Ser., 24, 949 — 958). — 
The amidochrysene previously described by tho author (Abstr., 1890, 
789) is identical with tho compound obtained by Bamb(*rgor an<l 
Bnrgdorf (Abstr., 1890, 1312), the difference of 3° in tho molting 
point being probably due to variations in tho thei inomctors employed. 
Amidochrysene may bo readily converted into other dorivativoH 
containing the radicle GihHh, For which tho autlior pro])osoH tho Unm 
chrysyl. 

Befizoylamidochrysene, CibHu-NHBz, is obtainod by the action of 
benzoic chloride and aqueons soda on amidoehiysono ; it is a yollowish- 
brown substance, melts at 248®, and is moderately soluble in cold 
benzene and toluene, readily in tho hot liquids and in cumono. Bthyl 
chrysylcarhaTnate^ Oi^u’NH'OOOEt, is obtained in a similar manner 
by the action of ethyl chloroformate on amidochrysene, and is a white, 
crystalline compound melting at 214°. By tho action of carbonyl 
cMoride on amidochrysene in tolnene solution, a substance is obtained 
which is insoluble in all ordinary solvents and could not be prc})ared 
in a pure condition; it is probably dichffysylairbaimde or clmj»yl> 
eaehm/ide, 

AcetmiidocJirysene or chrysylacetamide^ OisHifBTHAc, is prepared by 
heating amidochrysene with acetic acid and some acetic anhydride ; 
it crystallises from acetic acid or amyl alcohol in sleudor, groonish 
needles and melts at 285°. If acetic anhydride bo employed alone, 
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diacetmmdoclirysene, Ci8Hii!N’Ac2, is obtained ; it closely rcsoniblcs 
the monacetyl compound, but melts at 1206 — 208*^. The compavative 
facility with which both hydi‘ogen atoms of tho amido-gronp ai'O sub- 
stituted by acetyl is very remaa'kable. * 

By the action of bromine- water on chiysylaoetamido, it yioldb 
hro^rwchrysylacetamide, CiaHioBr*NHAc ; tho ]btter separates from 
acetic acid in brown, seemingly amorphous flakes, which ball together 
at 180® without molting, and decompose at 215°. Fuming nitric acid 
dissolves chrysylacotamido, with foimation of diAiUrochnjsylacetamide^ 
Cj8Ho(170a)2*I^HAo; the latter separates from light petroleum in 
amorphous plates, molts at 160°, and on heating with concentrated 
hydrochloric acid at 120® is converted into a glassy mass consisting 
of dinitrockrysylamifie hydrochloride, Ci8Hi,(N03) 3*^62, HCl. 

When chrysylacetamido or olirysyldiacetamide is heated with nitric 
acid of sp. gr. 1*25, nitrous fumes are evolved, and tho nitrochryso- 
quinone, described by Bambeiger and Bnrgdoaf, formed 

(loc. cit,). It melts at 252®, and on treatment with hydriodio acid and 
phosphorus, yields amidoch^soqttmol hydriodide, Ci8Ho(OH)/ 17H2,HI, 
which readily passes into tho corresponding mvidochrysoqnimne salt, 
Ci 8 Hg 03*N’H3,HI, mixed with some poriodide. If chrysoquiiiono 
hydriodide is boiled with silver chloride and platinum chloride 
added, the ^latinochlorlde, (Oi8H9O2‘NH2)a,H2Pt01s, is formed. When 
nitrochrysoquinone is reduced with tin and hydi*ochloric acid, amido* 
chrysoquinone is first formed, and is afterwards convei'ted into amido- 
chiysoquinol hydrochloride. 

ChrysyUhiocavhmdde, CisHn'NlCS. — ^When amidoohrysono is boiled 
with carbon bisulphide, it is simply dissolved, but if potash and 
suificient alcohol tor its solution be added, a greenish product 
I’emaius on evaporating off the carbon bisulphide, from which hot 
water extracts potassium xanthate and sulphide ; from tho residue, 
acetic acid extracts chrysyltliiocarbimido. It crystallises in pale- 
green or brownish needles, melts at 176®, is readily soluble in acetic 
acid and carbon bisulphide, scarcely in alcohol, ether, and light 
petroleum. Tho residue insoluble in acetic acid is a greenish 
powder melting at 225®, and only soluble in hoi» benzene ; it appears 
to be impure diolmjvylthiocnrbamldv, CS(Nl£OiHiru)2. MonochryityU 
ihiocarhamidu, OisHifJNH-OS’NIIi, is prepared by tho action of 
ammonia on a benzene solution of chrysylthiocarbiinido ; it forms 
almost white crystals and melts at 2J18® with decomposition. Tlu^ 
crystals contain 1 mol.beuzouo of crystallisation, which is not evolved 
at 100°. From a toluene solution, crptals are obtained also melting 
at 238®, but free from toluene, and if phcuylcarbamido bo prepared 
in benzene solution, it is also free from benzene. Meihyhhry&yU 
thiocarhamide, OmHipNH'OS’ITB Me, formed by the action of methyl- 
amine on a benzene solution of ohrysylthiocarbimido, molts at 231®, and 
also contains no benzene of ciystallisation. FfhmyloJwyHyUhiocoff’hmiMe, 
CiaHa-NH-CS-NBlPh, is prepared by ti'eating a benzene solution 
of amidochrysene or chrysylthiocarbamide with tho calculated 
quantity of phonylthiocarbimido or auiliiio respectively, tiiid sepai*ates 

* 2{ofe by AlMrarlor , — Aniidoacenaphtheno hehavos in a Huniltir inannor wlion 
healed witli acetic anhydride 21, 145B)* 
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after 1 3 days in yellowish- white crystals melting at IHC”. Ti is, 

however, only formed from solutions of chrysyl derivatives; if 
chrysylamine and phonylthiocarhamide are heated togetIuM* aloiu*, 
chrysylthiooaihiTnido and aniline are fornu'd, the latter at oneo 
combining with part of the phony h^arbiniide, with formation of 
diphenylcarbamide. Jh 0. C. 

Formation of an Asphalt-like Substance from Oil of Cassia. 
ByE. Hirschsohn (Oltem, Cmir,, 1891, i, 87 — 88; from Pharm, !6viL 
Buss.f 29, 692 — 695). — ^When oil of cassia was heated for four honrs 
at 260 — ^280®, it became dark-colourod and lost 12 per cent, of its 
weight; when the heating was continued up to 356® during six hours, 
a farther loss of 7 per cent, was expoinoucod, and tlu* distillate 
amounted to 16 per cent. The flask, covered with glass wool and 
asbestos, was now heamd for six honrs, when 15 pc)r cjent, more 
distillate was obtained, and it was finally hoatotl for six hours 
longer. The residue remaining amounted in one case to 54 per cent., 
and in a second to 60 per cent, of the original oil. The distillates 
contained a substance similar to xylene, acetic acid, and ]>hem>L Tlu' 
3 *esidue in the retort was a black solid, and could bo readily xvducoii 
to a strongly electrical powder; it smelt like ns))hali aiul behaved 
with solvents similarly to Trinidad asphalt or artilicial asphalt. 
The author suggests that these observations on oil of cassia oxi^lain 
to some extent tbe foimatiou of asphalt in nature, possibly brought 
about by superheating resins and ethereal oils undox* pressure. 

J. W. L. 

Pyridine Oompotmds, By R. Vaiikt muL, 112, 

390 — ^892), — ^When finely divided and dry cadmium bromide is added 
to pyridine, heat is developed and a white paste is formed. Mxooss 
of pyridine is then added and the mixtui*6 is heated on a wat(»r-bath 
for two hours, and allowed to cool with occasional agitation. After 
some time, the amorphous pi^ecipitate changes iutu a crystalliiu^ 
precipitate, which is rapidly dried botwoon filter paper, "^rhe’ pinaluet 
consists of small, brilliant, white crystals of tlu^ <w>tn[)ositrion 
CdBrsjfiOsSTH#. It is only slightly soluble hi pyridine; iKiiling water 
convciiis it into a curdy precipitate which coui 2 >lt‘tely ilissolvt^s, and 
on cooling, long needles of a difiereut compound of cadmium bx'omide 
and pyridine separate. The comimuud UdBrs,6CaNIIj loses all its 
pyridine when heated. 

Silver cyanide under similar conditions yields tmnsparont, mneular 
jirisms of the compound AgCyjCfilSrHB, slightly solublo in pyridine and 
decomposed by water. When exposed to air, the crystals btKJome 
opaqne, and then brown, and at 110® they lose the whole of their 
pyridine. 

Mercuric cyanide yields granular, transparent crystals of tho 
compound Hg 0 y 2 , 205 NH 5 , very soluble in pyiudine, especially on 
heating- They lose their pyridine at 110°. 

Cuprous cyanide yields large, yellow lamelltB of tho composition 
Cua0y2,405M'HB, very soluble in warm pyridine. When exposed to 
the air, it evolves pyridine and it loses the whole of this substance at 
a temperature below that at which cuprous cyanide dcconiposcs. 
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Cupi'OTis iodido yields simill, yellow crystals of the compound 
<Jii 2 l 2 , 20 eNH 5 , very soluble in hot pyridiiu^, loss soluble in the cold. 
When ii'eated with 10 vols. of other, it bocoines whit(‘, but does not 
lose all its pyridine oven after several days. When exposed to air, it 
becomes green, then brown, and when Jieatod, it loses the whole of its 
pyridine. 0. H. B. 

Non-rdtrogenous Acids derived from Pyridinecarboxylic 
Acids. By H. Wkideu (UonaUh,^ 11, 501 — 525). — The author has 
previously (Sitzher, 7c. A*. Alcad. 1874, 239; 1870, 4G0) investi- 

gated the action of sodium amalgam on cinchomerouic acid, wlioi*oby 
ammonia and cinchonic acid, OtHnOo, are obtiiincd. When distilled, 
the last-named compound loses watej* and carbonic sinhydride, form- 
ing the anhydiide of dimethylfuniaiuo acid (pyx‘ocinoliouic anhydride), 
a substance which takes up water and hydrogen to form an acid 
isomen’e with adipic acid, and melting at 182“. fn order to dotor- 
niine the constitution of cinchonic acid and other non-nitrogonons 
acids formed under similar conditions, the author has fully studied 
the products derived from ilie thr(‘e pyridino(‘arboxylic acids l)y the 
action of sodium amalgam, and hnds that tiieso ucicls arc almost 
quantitatively converted into saiuiated bi basic liydroxy-acids, accord- 
ing to the equation Call, NO, + li, + = OolIioO^ + Nil,. The 

three hydixixy-acids are <lerivod from three isomeric adipic acids, 
and, since they have the hydK)xyl group in the ^-position relatively 
to one of the carboxyl groups, arc partially, with lo8s c)f water, con- 
verted into lactouic acids. The products of the action of sodium 
amalgam on the caiboxylic acids consist, in fact, of the hydroxy- 
acids and the corresponding lactouic acids. 

Frodiicis fivTivNicatmiGArid . — Nicotinic at*id (40 grains) was disstdved 
in water (800 CSC.) containing potash (200 grams), and the insulting 
solution heated to the boiling point and treated with 4 per. <*eiit. soiliuiu 
amalgam, added little by little until no mere ammonia was ovolvcil, 
the operation lasting 3 — *li liours. The proiluot was luado slightly 
acid with hydrochloric jicid, evaporated to drym»hs, and I'xluiusliCil 
with alcohol, the c^xinict again evaporated and freed from putasbiuiu 
cliloride and a n^Hiuous, lutiDgenouh hiibHt4inco by solution in absolute 
alcohol and addition of other. The almost colon rltiss, syrupy acdtl ob- 
tained on evaporation of the ethereal alcoholic solution, which cryslal- 
lisr'd only after some months, was dissolvtul in tlu'oe tinios its WHUght of 
absolute ahsoholj satuwitod with hydrogen chlori(hs and the jirtului't 
repeatedly fiuctionatod under a retbujod pressure of CO mm., whereby 
two distinct li’actions wore obtained, one boiling at 184® (CO mm.), the 
other at 245 — 247"(5Cmui.). The fraction of lower boiling point proved 
to bo diethyl chloroglutarate, (3,llt01(000Kt)a, sinco sodium amalgam 
reduced it to a-mcthylglutari« acid, OOOIJ'CJlIMo'OlL/CIVOOOll, 
which melts at 75*7" (Wisliceiius and Jjimpach, 192, 134), 

Tlic fraction of highoi* boiling point was a colourless, syrupy liquid, 
having a bittoi*, burning taste. Ou analysis, it gavo numbei^s <iorro- 
sponding with tbo formula ()( 4 llu 04 ; wh<‘n saponified with barvta- 
water, it furnished thi‘ salt CoBallHO^ and ou treatment with phos- 
jilxorus diiodido and water was converted into an iodo-aoid, whicn, on 
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reduction with zinc and sulphuric acid, also giWQ a-Tncth,> Icfl id ario 
acid. Both the compounds C4H701(000Et)3 and ChUuOi conso- 
quently give rise to a (7- or S-) hydroxy-a-nudhylglutsiric acid, 
CfiHjoOs, capable of funiishing tho laciono OoIIhOc The original non- 
nitrogenous products derived from nicotinic acid innsl, ihcri^foiv, bo 
regained as a mixtui'o of hydroxy-o-niothylglutario acid and tlio cor- 
responding lactone, and their behaviour makes it pi^obablc that tlio 
hydroxyl gi*onp occupies the a-position relatively I0 the carboxyl 
^•oup. This view is confirmed by tho formation of ]>iporidonc wlien 
chloro-a-methylglutaric acid is treated with potassium phthaliinidc, 
and the I’esnlting product treated witli hydrochloric acid, and by tho 
fact that the original reduction product on dry distillation furnishes 
a mixture of a bibasic acid, OgHbOa + H^O, melting at wliit^h 

is easily reduced to methylglutai*ic acid and an oil, miisii ]>i obably 
f-valerolactone, boiling at 222 — 22()° (50 mm.). Tho fonnaiiou of 
5-hvdroxy-a-methylfflniavic acid from nicotinic acid is 0x1 )lai noil by 

. X XI. - X- • oh:oH‘C-cooh 

supposing that tho nicotinic acid, 1 takes 

X X XI. r v iVA- (.pOir/CJ-OOOH 

up two atoms of hydrogen, the linkage shitting, || ; 

the dihydro-compound then reacts with 1 mol. of water, owgen is 

x-x X ^ • 11 Jin*oii 4hl;ooH 

substituted for imidogon, and ammonia evolved, ji Ji 

OJti -O— uJLI 

By the addition of another molecnlo of watei*, the closed chain is 
then broken, and the compound OH*OHIOH*OH/C(OOOH)I01IOH 
formed, and this in its turn by assimilation, loss, and further assimi- 
lation of water, gives nse to tho compounds 


OH(OH)u-OHyCH/CH(OOOH)*OH(OJ 1)„ 
COH-OHyCH/On(OOOH)-OOH, and 
COOH-CHa-OH8-OH(COOH)-CHa‘OH 


respectively. 

Frodvefs from Isom cotime Acid, — Ibonicotinic acid (i)yridinc-7-carb- 
oxylic acid) is moro readily acted on by sodium aiuulgam than is 
nicotinic acid. On treating the product with alcohol ami hydro- 
clilono acid and distilling, two fnictions wore obtainisl ; tho oiu*, boiling 
at 188 — 191° (03 mm.), has tho formula OioUnCIO*, and 18 wnivtirU'd 
by water at 100° into tho acid originally pi-oiseiit in tlio rodnolion 
pi'oduct; tho other, boiling at 240 — ^244“ (Oli nim.), has the Ibrmiila 
OaHuO., is couvoi-ted by baiyta-wator into tlio noii-cryhtulliiio barium 
sail, OjaCgBaOB, and gives, on treatment with phosphorus diiodi<lo and 
water, a readily soluble iodoothylsncoinio acid which luolts at 152°, 
and is reduced by zinc and sulpbmdc acid to Jiuggonborg’s ethyl- 
succinic acid (m. p. OS'T®). 

Prod/uetsfirom PicoUnic Add. — PicoUnio acid (pyridino-o-parboxylic 
acid) is as readily reduced as isonicotiuic acid, and gives what is most 
probably 8-hydroxyadipo acid, OOOH*[CHj,]j'OU(OIl)*COOIl. On 
tiemirag ae syrupy reduction piednct with phosphorus diiodide, 
ad^ic add, melting at 1S1° and agieeing in tho crystallogiuiphio 
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cbaraotm’atics of its miimoniTim salt wiili Arppo’s acid nncltiniif afc 
148—149“ 149, 2i20), was formed. G. T. M. 

Piperylbiguanide. By K. Bamiikk(»mu (//er., 24, (ior)). — Dicyano- 
diamide combines with piperidine at tlio ovdinaiy tempcMnfcnro to form 
piperylbiguanide^ NH2'0(JSrH)'NH‘C(NH)*C6NHjo; this crystallises 
readily, and yields a characteristic mpro-deriuatire, which is deposited 
in rose-coloured needles. Jl. Ih T. 

Kperidmecarboxylio Acids. By A. LADEOuiia 24, C40 — 
G43). — o-Pipeiidinecarboxylic acid (pipccolinic acid), GeHuNOi, can 
be obtained by reducing picolinic acid; it is isolated in the form of 
the hydrochloride, 06HuN02,HCl. This salt sojiarates ii*om very 
dilute hydrochloric acid in small, nodular crystiils, melts at 264®, and 
is soluble in alcohol. It has been pi‘ovionsIy obtained by Ost (Abstr., 
1883, 791), but only in an impui‘o condition. a-Pi})oridiiiocarboxylic 
acid is most easily obtained in the free state by dcconiposing the 
sulphate with the theoretictil <piantiiy of barium liydroxide ; it sepa- 
rates fi'om alcohol in crystals, is readily solnlilo in water, and h>rnis a 
blue, readily soluble copper salt. The plathmMoruk forms large, 
monodinic ciystals, a : b : c ^ 1*2880 : 1 : 1’09()2 ; ^ = 66® 37', and 
melts at 184 , The a^vrocliloride is readily soluble, and is deeoin posed 
when boiled with water with evolution of carbonic anhydride. 

Methyl a^piperidinecarboaylafe hydroehlonde, G7Hi3N02,H01, pi*e- 
pared by passing bydi*ogon chloride into a methyl alcoholic solution 
of the acid, crystallises from alcohol in siuall, colourless noodles, 
melts at 191® with decomposition, and is readily solubU^ in water, but 
more sparingly in alcohol. The plaiimohhridv^ (07HiaNO2)2,H3PtGln^ 
forms well-defined prisms ; the mrorhhride is readily soluble. When 
a solution of the hydrotihlorido of tlio methyl salt is treated with 
potassium nitrite, the ?^^^ro5o-donvative, C7lIi2N03'N<), is deposited as 
an oil. 

Jlemhydrouicotinio acid (mpmdhih arid) hytlrocMondrf 
cyiuNOujich 

forms small crystals and molts at 235® ; ilui plaimorhhruir crystal- 
lises woU and molts at 210—212®, K*. K. K, 

Piperazine. J^y A, BisonhiiK (Bcr., 24, 716 718). — Paradinitroso- 
diphenylpiporazine is acjted on by alkalis in tlu* same way as niiroso- 
dimethylanilinc, &c., pipomzino and in all probability nitroso}>henol 
being formed. To cai'iy out tlio reaction, pawidinitrosodiphonyl- 
piperazino is boiled witli a(incous potosb and a little alcohol; it 
dissolves after a time, and the alcohol is thou distilled oft, more 
l)otash added, and the product distilled until only small quantiti<‘s 
of liquid pass over. Tho alkalino <listillato is treated with hydro- 
chloric acid, and the piperazine hydmihloncle ])urifio(l by precipitation 
from its aqueous solution with absolute alcohol ; it is thus obtained in 
snow-white, matted noodles having tho composition OiHwNa, 21 K?! + 
H3O. Tho platwioohlorale^ 04llioNs,H8PtOlc, forms yellow, four-siilcd 
})latiOS, and the dib&nzayl com])Oimcl orystalliHOR in transparent., 
rliomboidal crystals, and molts at 190”. H. (1. (J, 
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l.Methyl-3-diphenyl.4.5.diplieiiylpyrrolone, By F. KblNG^- 
MANN (Ber., 24, 516— 511)).— l-Mofcllyl-3-diphenyl-4,^>-diphcnylpyr- 
^oloneis obtained when the methylamidc of bcnzoyliriplienylpropioiiic 
acid is boiled with alcoholic potash and iho solution procipitatocl 
with water. It crystallises from acetic acid in beautiful, yellow crys- 
tals, and melts at 159®. These m'ystais contain a small quantity of the 
unaltered methylamide, which can bo separated by roorysiallisation 
from cai‘bon bisulphide. The product crystallises from alcohol in 
small, yellow plates. It was obtained in measurable cvyslala from 
etbyl acetate, as also was the pi'oduct fi'om dibenzoylatilbone and 
methylamine, and that from benzoyitripbenylpropiomethylaniido, by 
distillation (Trans., 1891, 146). These three compounds ai*o crystal- 
lographically identical. The crystals belong to tlio monosymmetric 
system, a : 5 : c == 0*79308 : 1 : 0*9-2709 ; ^ = 89® 41'. A full descrip- 
tion of the crystals is given in the paper. The author points out 
that the action of alcoholic potash on beuzoyltriphenylpiopioiuethyl- 
amide is similar to the action of alkalis on meuhyihydi'astainidc'. 

B. 0. a. 

Substituted Ammonium Compounds. By H. Bisoiciiiit 24, 
690 — 692). — The action of alkalis on the compounds of quinoline 
derivatives with the alkyl haloids has boon frequently examined, but tlm 
results are not concordant; the author has, therefore, repeated the ex- 
periments on a wider basis, employing the methiodides or otbiodidi^s of 
22 denvatives of quinoline, isoquinoline, and acridine. Ho iinds that 
the first action of alkalis is to convert the oompounds into the coito- 
^ponding ammonium hydiuxides, which, however, can only bo isolatod 
in certain cases, owing to fui'ther reactions taking place. Only 
nL-nitro-7-bromoquinoliniam hydroxide and mothylpheuylaoridiniuiu 
hydroxide have been, obtained in the crystallino condition. 

These hydi*oxides I'eadily pass into the con*esponiling oilioxy-ooni- 
pounds when gently warmed with alcohol, and also oxidibc rapidly in 
the ail* or when treated with alkaline potassium feiTicyunido, yielding 
well-crystallised substances with a strong lustre, wliich molt abom 
loo® higher than the parent subsitmeob. They arc formed from the 
ammonium hydroxide by the loss of two atoms of hy<lrog(»u, and arc 
identical with tho laciam-eiheis. Tims, with y-bromoquiuolinc, iho 
reaction proceeds as follows : — 


OBrZZirzrCH . ^ ^ „ .OBrIOH 


+ 11 . 0 . 


Acridine also yields a new base, in which tho oxygon atom probabl} 
■occupies the meso-position, but phenylacridinium Jiydroxido is not 
Attadced by potassium fen*icyamde, H. Q. 0, 


Juloles. By A. RmssErT (Bar., 24, 841—856). — Ethyl acebo- 
jmetate (10 grams) is heated with totraliydroquinoliue in inolo- 
cular proportion foi* about two boux*s in a reflux apparatus; a 
pale-red, viscid liquid is formed which contains aoeloaoeiio tolrahj/dfo- 
•qvmoUde, CHaAc'OO'O^NHio. On treating this compound with 
.sulphuric acid at low temperatures and neutralising with soda, a 
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compound is precipitated which ciystallisos from water or lig-ht 
petroleum in colouidess, somewhat lustrous neodlos moltinjy at 
(corr.) ; it is readily soluble in conccntj’ntod minc'ral acids, and is re- 
covered unchanged on dilution ; it has the formula 




0H< 


C OH^ 


and the author proposes to term it a^i’-hefo-yr^iiptkiflJuhKm ; tbo 
different positions in the rings are distinguished as follows : — 


P 



the addition of 2 atoms of hydrogen to julolino gives jtdoUdhw^ 
whilst the compound with 2 atoms of hydrogen loss is called Jidoh*, 
The above kctomethyljuloline forms salts with acsids, d()(»s not yield a 
phenylhydrassone, and has no physiological action. The hydroMorUle^ 
CiiHijKOjHCl + l“aHaO, is crystalline, and decomposes when heatc*d 
at 100®. The jplafinocJhloride ciystaUibOS front etoncentrated hydro- 
chlox'ic acid in pale, orango-yellow needles, and blaeketis ai iibout 
200®. On treating the kotomotbyljuloliuo with brotniuo in beu/iCno 
solution, a dibromo-additivo compound is formed, winch is excess- 
ively unstable, and has not yot boon isolated ; by boiling with water, 
hydrogen bromide is eliminated, and fii^^hwmokfdoniHhifljHltdim is 
obtained, ciystallising fi*om hydrochloric acid in eolourless, volmniji- 
ous needles melting at 178*5® (corr.). A dibronKhdorimtiOP of the 
foi’mula OijHnNOBra is formed by heating tho julolino with 2 mols. 
of bromino at 100® under pntsHUixt ; it is doposiled from absoliilo 
alcohol in small, Itard, yellow, rhombic crystals, mcltis at 153® (corr.), 
and is insoluble in hot eon(*eutrated hydrochloric 

Nitrous acid appejirs fio have no action on ketoniethy I julolino, 
whilst nitric acid only nets in pimmeo of ooneontrated sulphurut 
acid ; two isomeric nifro^stMifalion products of tho foi‘muIa 
OajHijNO'NOi are formed ; tho first crystallises from glacial msotie 
acid in pale-yollow needles, melts at 223*8® (eon*.), and is sparingly 
soluble in alcohol. The isomeric derivative is contained in tho mother 
liquors, crystallises from dilute aleohol in small, yellow noodles, and 
molts at 149*1® (corr.). 

Tbo oxidation of tho ketoinethyl julolino is besc »iK?complishe(l by 
dissolving it in dilute sulphuric acid, atul adding 4*6 parts of poius- 
bium permanganate dissolved in hot water; as soon as tho addition is 
completed, tho solution is i-apidly boilod and tiliored; on cooling, 
a-lnjdr(mjh^idimA.-Garl(mjUc acid is deposited ; it oryslalUses from 
dilute alcohol in small, colourloss needles, melts at 812*4® (c^on*.), ami 
is iiiftoluble in benssono, light potroloiim, ether, and chloroform. Two 
other acids are also formed in small quantity during the oxidation ; 
tbo one is iubolnblo in ammonia, eryslallises from dilute acetic 
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and melts at 245°. The second acid is separated from tlio lopidino- 
cai'boxylic acid by ta.‘eatmentof the aqaeous solution with ether, melts 
at about 230°, and is fi*oe from nitrogen. 

Silrer }iydroA'7jV»imlinecaTh)A*ylatp^ CulTH^TOiAjUf, is th(» 7uost <sha- 
racteristic salt; it is crystalline and very sparitif^ly soluI>l(% aind on 
distillation yields a-hydroxylepi<lino. It tlius appears that the 
action of tetrahydroquinoline on ethyl acctoacetate is precisely 
analogous to that of aniline. J, B. T. 

. Action of Nitrous Acid on Ethyl Acetonedicarboxylate. 
By H. V. Pbchmann (Bcr., 24 , 857 — ^867). — Ethyl acetonodi carboxyl - 
ate is treated with 10 — 15 diops of alcoholic liydroehloric acid and 
amyl nitrite in molecular proportion; after romainiiig for an hour at 
the ordinary temi)oratnre, the liquid is hoalod on the water-bath, dis- 
solved in sodinm carbonate solution, the amyl alcohol romovt'd, and 
the residue, after acidifying, extra(‘ted with other ; after the rennoval 
of the ether by evaporation, a yellow, viscid, iindistillable licpiid is 
obtained consisting of othjl iiU}mo(iceto7iedicarho*vylatPi 

NOH:C(OOOEt)-CO-CHa-OOOEt. 

By tbe action of nitrous acid on this nitroso-com})oun(l, or by troal.irig 
ethyl acetonedicarboxylate with amyl nitrite (8 mols.), Hhijl hydroity^- 

uoxassoledicarhuxylafe, OOOEt*0<]^^^^‘^0»OOOEt,is formed, which 

crystallises from dilute alcohol in long, silky, lustxx)U8, conceutrh* 
needles, and melts at 104 — 105° ; the yield is 75 per cenk of theory. 
The reaction which takes place is probably represented by the e<i nation 
’CflHuOa + 3 HNO 2 = CgHuNOe •+• SHgO 4- 2NO. Tn stnall quanti- 
ties the isoxazole may be distilled without decomposition ; forvic 
chloride gives a red coloration, alkalis and alkaline carbonates a 
yellow one, but on testing with phenol and sulpluu*ic acid, the iso- 
nil roso-reaotion is not obseivod ; by the action of phosphorus ponia- 
chloride, an nncrystallisablc compound is Formed, from which tho 
ihoxazoJe is regenerated on the addition of water ; sodium amalgam 
causes the production of substances which are diflieult to isoIaU^, atul 
have sti*ong reducing proiiertios. Tho aoeiyl derioaliffp, 

OOOKt-0<g5^«]>0-(!()OMt, 

iH obfaiued by tbe action of acetic anliydrido ; it cryHtalliBOB 
dilute alcohol in luKtrous needles, and molts at 43". 

Hfjdroj-j/isoxaisolediearlinxijHo acid, is 

prepared by tbe hydrolysis of tbe ethovoal Halt with soda ; it oryHlal- 
lises from watei- with 2 mols. H 4 O in prisms, Imcomos brown at about 
146“, and melts at 18.3—184“ or at 176—177“, accoi-ding to whether 
the heating is done qniokly or slowly. Tho fneocHim cal^ is I'oadily 
solnhlo in water, and crystallises in yollow noodles ; tho diitodiuni, attii 
crystallises in colourless plates, and is formed by tho addition of 
txisodinm deriyative ; the numosodMm aaU, 
<^ 50 . 2^1 aXHUe + wHaO, is obtained by treating the trisodium salt with . 
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hydroelilorio aoid, and cvystalliHCB in aijafrcgatoH of small iiocillpd. 
The siloer lalt, OsIIAgsFO#, is crystalliiio. 

Mt'fhot^'yisoxazoledicarlto.eylio acid, 00011 * 0 ^^ ^ + 

H9O, cTystallisos from, a mixtiiro o£ cihyl acotaio and 
in small, colourless needles, and melts at 157 — 158“ with ])rovious 
softening at 00 — 100®. The tliethyl salt melts at 5il®, and boils at 
200 — 210® under a presaurc^of 40 mm. The ftudimn OoiriWOoNa 
H- 2H2O, is deposited from water, in wliicli it is R]>aringly soluble, in 
long, lustroms crystals. The sllvm* sttU^ OoIIjKOoAgj, explodes on 
beating. 

Ethyl isoxazoledioafboxylato is oxidised by the acstion of concen- 
trated nitric Jicid or of bromine, hydrogen cyanide being evolved in 
considerable quantity ; on treating the ])rodiu‘t with plionylhyditizine, 
ethyl pJbemjlJnjtlrasonewt^sOiVafnff*^ CJ()OI['C(N2nPh)dyOOEt, is formed ; 
this crystallises ficm alcohol in pale-yellow needles, melts at 1 15°, and 
is soluble in alkalis; witb feme chloride, a dull y(^lIow eoloratioii is 
cbtainod, changing to dai*k-r(‘d; judassiutu diehroinato yields a violent 
solution. Phciiylhydrazonem(‘soxalic a(‘i(l is pr(q)ared by tlui hydro- 
lysis of the preceding ooini)onntl with soda. 

This synthesis of isoxazole (h'vivatives oorresptnids with ilie form- 
ation of pyrazolines and pyrazol<‘S from tht» pUenylhydrazonos of uu- 
satnrated aldehydes and ketones, sin<*o it is ])rohahle tiiai ethyl 
nitrosoacetouedicarboxylato i*oacts in its tautomoric foinn 

OOOBt-0(1^01l)-0(OH):OH*OOOEt, 

and yields the unknown isoxazolino, COO ^ ^ ^ 

which is oxidised, at the nioniont of its formation, to the isoxazole, 

J. B. T. 


Action of Hydroxylaznlne on /^-Ketonic Acids and /^Di- 
ketones. By A. Hantzsimi 24,4*1)5- r>0(>). — The aulhor has 

alreatly shown that the oximes of ilu‘ a-k(4onie acids inrely exist in 
both the possible storeo-isomerie forms (tliis vol., p. 4*15). With the 
y3-ketouie acids, no o.ase has been found in wliieh botli HttM*eo-iKom(*ric 
oximes exist, and, indeed, no oxime has boon obtained in the n*ee 
state, owing to the fa«jt that, like th<» 7-hy<lro\y-aci(lH, tlu'y readily 
form anhydrides : 


X-0*Clt/0() 
N-OH OH 


iU<) + 


X*gO IKK) 

M— 6 * 


The formation of such anhydrides, which arc host termed, aeeordijig 
to Olaisen’s suggcHtion, “ isoxazolones,” shows that the oximes from 
which they are foimiod have the 0-ooniigu ration. 

The action of hydroxylainino on ethyl aeotoaoetato Ims bo<m already 
examined by Westenborgor (Abstr., 1884, 581), but the atitlior has 
not boon able to confirm all his rosulis, some of his prodiuds having 
evidently b(‘<m impure. }ly the action of hydroxylamluo in alkaline 
solution, and subsoquout acidification^ the ohiof product is m/hyl 
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isoxasolone, Olle^l ' the formation of which cori*e&ponds with 

that of methylphenyl pyrazolone from phenylhydrazine and ethyl 
acetoacetate. ' To obtain it qnite pm^e, it must be boiled with barium 
carbonate, and the barium salt precipitated with hydroohloidc acid- 
It crystallises in long, slender, silky needles, melts at 169 — 170°, is 
sparingly soluble in cold water and ether, readily in hot water and 
alcohol. It behaves as a base towards strong acids, forming a hydro- 
chloride, which is at once decomposed by water, and may be heated 
with hydrochloric acid at 200°, or boiled ^\ith concentrated sulphuric 
acid, without undergoing decomposition. In its aqueous and alkaline 
solutions, it undoubtedly is at least partially converted into the free 
oximidobutyric acid, as the former has an acid reaction, and the 
solutions in soda and ammonia are not precipitated by acetic acid. 
Barium oxitnidobutyrate^ (C4H603N)2Ba + 2HiO, forms readily solu- 
ble, microscopic needles, and decomposes with explosion when heated- 
Ammonium oxvmidohutyrate may be crystallised from acetic acid solu- 
tion, and forms silky, matted needles, which do not lose ammonia 
over sulphuric acid or at 100° ; it melts at 206 — ^207® with decomposi- 
tion, With acetic anhydride or chloride, methylisoxazolone yields an 
acetyl derivative, which appears to have the composition CioHioN'aOi, 
but is reconverted into the original oxazoloue when boiled with water. 

By the action of hydroxyiamine on ethyl acetoacetate in neutral or 
acid solution, Westenberger obtained an oil which he regarded as 
ethyl oximidobutyrate ; it is, however, at any rate, not a pure 
compound, and yields, on hydrolysis, a crystalline substance which is 
not oximidobutyric acid. This is scarcely soluble in the oi’dinary 
solvents, and has the composition and is probably formed 

from ethyl oximidobutyrate according to the equation 

2C2B[5*0B[ -f- 3BE20. 

It dissolves without alteration in concentrated nitric acid, melts at 
140°, and is resolved on hydrolysis into 2 mols. alcohol and 4 mols. 
methylisoxazolone. 

If the reaction with hydroxyiamine be carried out in ammoniacal 
solution, an unstable product is obtained, which could not be purified, 
but may possibly be the hydroxamic acid of acetoacetic acid, 

0H2Ac-c(oh):N'OH. 

The author has farther examined the action of hydroxyiamine on 
ethyl benzoylacetate, and his results agree with those recently pub- 
lished by Claisen and Zedel (this vol., p. 468). One and the same 

product, namely, iiJienylisoxazolone, CPh^^^ 9^. is obtained in acid, 

alkaline, and neutral solutions ; the properties of this compound are 
given by Claisen and Zedel, but the author has also determined the 
molecular weight by Raoult’s method in phenol solution, and finds it 
to agree with the above formula. It is much more stable in alkaline 
solution than methylisoxalone, and unites with ammonia, forming an 
additive compound having one of the following formulee : — 
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On exposure to moist air or over snlplinric acid, or by the action of 
acetic acid, it is reconverted into pbenylisoxazolone. Tbe latter is 
more readily acted on by acids than tbe methyl compound, as it is 
decomposed by concentrated hydrochloric acid at 120® into carbonic 
anhydride and acetophenonoxime. Concentrated sulphuric acid acts 
similarly, but tbe acetophenonoxime undergoes tbe Beckmann intra- 
molecular change into acetanilide, which is further resolved into 
acetic and sulpbanilic acids. Tbe author regards it as probable that 

tbe anhydride first forms the acid COOH^ which then in 

the stereo-isomemc form, loses carbonic anhydr- 

ide, forming acetophenonoxime ; the latter has already been shown to 
Ph*C-Me 


have tbe configuration 


HO-K 


, and tbe reason of the greater sta- 


bility of tbe methyl compound may be due to tbe fact that tbe stereo- 

isomende, m which tbe hydroxyl 

and methyl groups are adjacent, is either incapable of existence or 
exceptionally labile. 

The researches of Claisen on the oximes of the /3-diketones lead to 
similar results ; thus the monoxime of benzoylacetone does not exist, 
but at once passes into the anhydride, meihyljphenyUsoxaaoley 

cp.<^-r. ■ 

which shows that the oxime must have the configui?ation 

Ph-CO-CH*-|^Me 

HO-N • 

On the other hand, benzoylacetaldoxime exists in the free state, 
and only yields phenylisoxazole with difficulty, namely, by boiling with 
acetic chloride, whilst with acetic anhydride, it readily yields cyan- 
acetophenone Ph"CO*CH 2 ’CN‘, and must therefore have the configura- 
Ph-OO-CH^-CH 

K-OH’ 

fact that the hydrogen chloiride set free converts the /3-acetyl com- 
pound first formed into the fluaoetyl compound, which then condenses 
to phenylisoxazole (compare this vol., p. 443). H. Gt. 0. 


the action of acetic chloride is due to the 


So-called PhenylketobydroxydimetiLylaixilidotetraliydropyr 
idinecarboxylic Lactone, a Contribution to the Knowledge 
of /3-AniLidoglutarajiiL By R. AnsohIItz (Annalen^ 261, 138—151 ; 
compare Reissert, this vol., p. 567). — The author has proved that 
Reissert’s pbenylketobydroxydimetbylanilidotetrabydropyridinecarb- 
VOL. LX. 3 d 
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oxylic lactone is )8-anilidoglufaranil, P' 

131°). This compound is best prepared bv heating )S-anilidoglutaric 
acid (1 mol.) Tvith aniline (1 mol.) at 160—180°; it forms mono- 
symmetric crystals, a : & : c = 0*8093 : 1 : 0*6128, ^ = 89 j. 8^, and is 
identical crystallographically with the compound obtained by heating 
anilidofflutaric acid alone, as described by Reissert. 

CO-NPh 

3-Acetamlidoglutaranil, lTPhAc*OMe<^^g 9 prepared by heat- 
ing )3-anilidoglntaranil (m. p. 131°) with acetic chloride at 100°, 
separates from dilute alcohol in crystals, melts at 168°, and is readily 
soluble in alcohol and acetone, but only sparingly in ether, and in- 


soluble in water. 

Q-Acetanilidoglutaric anhydride^ lTPhAc*CMe< ^ formed 

when jS-anilidoglutaric acid is boiled with excess of acetic chloride 
for four to five hours. It separates from ether in well-defined, mono- 
symmetric crystals, aih : c \ = 0*66654 : 1 ; 0*90258, p = 74° 42', 
melts at 136°, and is readily soluble in chloroform and benzene, but 
only sparingly in ether. 

)3-J.cefaw^Z&^)grZMfamw^7^c !N’HPh'OO*0H2*CMe(NPh Ac)*COOH, 

is obtained when the preceding compound is treated with the 
theoretical quantity of aniline in benzene, acetone, or ethereal solu- 
tion ; it separates from water in crystals containing 1 mol. H 2 O, and 
from acetone in monosymmetric forms, a : 5 : 0 = 0*7973 : 1 ; 0*7642, 
p = 87° 34', melting at 140 — 141°. When boiled with acetic chloride, 
it is converted into ^S-acetanilidoglataranil (m. p. 168 — 169°), which 
is identical with the acetyl derivative obtained by heating the so- 
called phenylketohydroxydim ethylanilidotetraliy dropyridinecarbox- 
ylic lactone with acetic chloride. P. S. K. 


Thiazole Derivatives from Bromopyravic Acids and from 
Ethyl Bromacetoacetate. By M. Sieude {Annal&ti, 261, 22 — 47). 
— The principal objects of this investigation were to determine the 
constitution of the so-called tbiouvinuric acid described by Nencki 
and Sieber (Abstr., 1882, 501), and to ascertain the position of the 
bromine atom in ethyl bromacetoacetate (compare Hantzscb, Abstr., 
1890, 1238). 

Thionymuric acid can be obtained by treating thiocarbamide with 
monobromopymvic acid, but it is most conveniently prepared from 
dibromopyrnvic acid, as described by Nencki and Sieber (Zoc. ciZ.). 
The ethyl salt, C6H802lSr2S, is formed when ethyl bromopyruvate, pre- 
pared by brominating ethyl pyruvate in carbon bisulphide solution, is 
treated vith thiocarbamide, an energetic reaction liking place ; the 
product, which consists of the hydrobromide, is decomposed with 
ammonia and recrystallised from hot water. It melts at 173°, and is 
almost insoluble in cold water, but more readily in hot water, alcohol, 
and ether; on hydrolysis with boiling alcoholic potash, it yields thio- 
nvinuric acid. The fonnation of the ethyl salt of thiouvinniic acid 
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in fhis wav proves tliat the acid is /i-ainidothiazole-a-carboxylic acid, 

, 

The thiazole derivatives, obtained by treating ethyl bromaeeto- 
acetate with thiocarbamide and thiacetamide respectively, are isomeric 
with the ethereal salts obtained from ethyl chloracetoacetate in like 
manner, bnt, on hydrolysis, they give acids which, when heated at a 
suitable temperature, are decomposed with evolution of carbonic 
anhydride, yielding /A-amido-a-methvlthiazole and a/x-dimethylthi- 
azole respectively. As these two thiazole derivatives are identical 
with, the compounds obtained from ethyl chloracetoacetate in a 
similar manner, it follows that the original condensation products of 
ethyl bromacetoacetate are derivatives of thiazylacetic acid, and 
consequently that ethyl bromacetoacetate has the constitution 
CHsBr'CO’CHa-COOEt (compare Hantzsch, Zoc. 

S OH 

UfJiyl /i-amidotMazylacefate^ A/xtxt N.-vT^G*C®a'0OOEt, is obtained 

when ethyl bromacetoacetate, prepared according to Duisberg’s 
method (Abstr., 1882, 1193), is treated with thiocarbamide in ale o- 
holic solution, and the resulting hydrobromide decomposed with 
ammonia. It separates from hot alcohol in yellowish, well-defined, 
seemingly monosyrametric crystals, melts at 94®, and is only sparingly 
soluble in cold water, but very readily in alcohol and ether; it 
dissolves freely in dilute acids, yielding salts which are soluble in 
alcohol. The free acid, CsHbO^sS, prepared by hydrolysius: the 
ethereal salt with potash, melts at aboat 130®, and is sparingly 
soluble in water, but leadily in alcohol; when warmed with acids, or 
heated alone for some time at its melting point, it is completely 
decomposed into carbonic anhydride and amidomethylthiazole. 

"Ethyl thiacetamidncetoaceiafe, !N’HlCMe’S*OH2*c6-CH2*COOEt, is 
formed, together with ethyl ^-methylthiazylacetate, when ethyl brom- 
acetoacetate is treated with thiacetamide in alcoholic solntiou; on 
cooling the solution and stirring vigorously, the hydrobromide of 
ethyl thiacetamidacetoacetate is deposited in crystals, but if the 
solution is kept still and not cooled too quickly, no precipitation 
takes place, and the last-named compound is gi^ually but com- 
pletely converted into ethyl methylthiazylacetate hydrobromide. 
Ethyl thiacetamidacetoacetate, pi*epared by decomposing the hydro- 
bromide with sodium carbonate, crystallises in transparent rhombo- 
hedra, melts at 94®, and is decomposed by warm alkalis with evolution 
of ammonia; attempts to convert the pure compound into ethyl 
methylthiazylacetate were unsuccessful, although it was proved by 
various experiments that it is, in fact, an intermediate product in the 
formation of the thiazole derivative. 

Ethyl methylthiazyl acetate, 08Hii02l^S, obtained by decomposing 
the hydrobromide with sodium carbonate, is a colourless liquid boiling 
at 238 — ^^0° ; the platinochloride, (C8Hii02HS)2,H2Pt0l6, is a yellow, 
crystalline compound melting at 89®. The free acid, 0 eH 702 NS, pre- 
pared by treating the ethereal salt with moderately concentrated 
potash at the ordinaij temperature, crystallises in small needles, 

3 4 2 
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melts at 121°, and is only sparingly soluble in water, but more readily 
in alcohol and ether; when the acid is distilled, it is completely con- 
verted into a^t-dimethylthiazole with evolution of carbonic anhydride. 

MJtyl r>f~fkiacetoacetoacefate, OOMe*S*CH3*00*OH3*COOEt, is precipi- 
tated as an oil when ethyl thiacetamidacetoacetate hydrobromide is 
warmed with water. It boils afc 155° under a pressure of 1 5 mm., is in- 
soluble in dilute acids, and only sparingly soluble in water, but miscible 
with alcohol and ether; it is acted on by concentrated nitric acid with 
almost explosive violence, yielding small quantities of a crystalline 
compound, which is free from sulphur and explodes when heated. 

A compound of the composition C6H8O2S is formed, together with 
acetic acid, when ethyl thiacetoacetoacefcate is carefully mixed with 
concentrated sulphuric or hydrochloric acid, and, after cooling and 
adding a little water, the product is deposited in crystals ; the same 
compound is produced in small quantities when ethyl hromaceto- 
aeetaie is shaken with a 2 per cent, solution of sodium hydrosulphide. 
It separates from alcohol in slender needles, melts at 168°, and is 
moderately easily soluble in alcohol and ether, but insoluble in water 
and acids ; its physical properties indicate a high molecular weight, 
and its constitution is probably represented by the formula 

COOEt*CHa-0^g.^j^^C-OH2'COOEt. When hydrolysed with alco- 
holic potash, it yields a crystalline potassium salt, from which a colour- 
less, crystalline acid, melting at about 140°, is obtained on treatment 
with hydrochloric acid. F. S, K. 

Attempts to Prepare Hydrotbiazole Derivatives. By P. 
ScHATZMAKN 261, 1 — ^21). — Various exjgeriments were made 

with the oJMect of synthesisnag hydrothiazole derivatives, but without 
success. When glycol chlorhydrin is warmed with thiocarbamide, 
the product extracted with water, and the solution evaporated, small, 
hygroscopic crystals of hydroxyethylthiocarbamide hydrochloride, 
OH-OH2*OH2 *S*C(NB[)-NHs,HCI, are deposited; attempts to con- 
vert this substance into dihydroamidothiazole were unsuccessful. 

Ethylenedithiocarhamide hydrobromide is formed when ethylene 
bromide (1 mol.) is treated with thiocarbamide (1 mol.). The free 
base^ 04 HioS 8N* prepared by digesting the salt with silver oxide, 
forms grey crystals, and is readily soluble in water, alcohol, ether, and 
acids. 

Dimethyltbiazole is completely decomposed on treatment with 
sodium in alcoholic solution, the products being ethylamine and 
propyl mercaptan ; other reducing agents, such as zinc and hydro- 
chloric acid, zinc-dust and acetic acid, have no action on dimethyl- 
thiazole. 

Phenylmethylthiazole is not acted on by sodium and alcohol, or 
by concentrated ammonia at 280°. 

An orange-yellow compound is formed when amidothiazole hydro- 
chloride is treated with sodium nitrite in well-cooled aqueous solution; 
this substimce is doubtless either diazothiazole hydrate or nitroso- 
imidothiazolme, as is shown by its behaviour with halogen acids, but 
it was Bot analysed on account of its iustabifitj. 
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S-CCl 

fi-Clilorothiazolef ^ obtained wlien a concentrated 


solution of amidothiazole hydrate is treated with the theoretical 
quantity of sodium nitrite in the cold and then boiled with excess of 
concentrated hydrochloric acid. It is a colourless oil, specifically 
heavier than water, boils at 144 — ^144*5°, and is readily volatile with 
steam; it is only sparingly soluble in water, but miscible with alcohol 
and ether in all proportions. It dissolves freely in concentrated 
mineral acids, but its salts are very unstable. The platinochlorule, 
( 0 aH 2 ]NrSCl) 2 ,H 2 PtCl 6 , is a yellow, crystalline, unstable compound, 
sparingly soluble in alcohol. 

fi-Bromothiazole^ C^HgSNBr, prepared in like manner, is a colourless 
liquid, boils at 171°, and is very similar to the corresponding chloro- 
derivative in all respects. ThejpZafmocAZor«7e, ( 03 H 2 yNBr) 2 ,H 2 PtClo, 
is unstable, and melts at 197° with decomposition. The correspond- 
ing iodo-derivative could not be obtained; the chloro- and bromo- 
compounds just described are readily acted on by zinodust and acetic 
acid, being converted into thiazole. 

PhetiyldiazothicLzole hydrate, or jphenylnitroscdmidothioAoline, 
CsH^NaSO, can be obtained by treating phenylamidothiazole hydro- 
binmide with sodium nitrite in aqueous solution; it is a yellow, 
unstable compound, and is decomposed by boihng hydrochloric acid, 
yielding benzoic acid. 

S-O(OH) 

FJimylhydroa^eTdorothiaaole^ OOl’CPh^^’ formed in small 


quantity when phenylhydroxythiazole is melted with phosphorus 
pentachloride, but the principal product is a substance melting at 98°, 
the nature of which could not be determined ; phenylohlorhydroxy- 
thiazole separates from ether in yellowish crystels, melts at 206°, and 
is soluble in soda. 


When carbaminethiacetophenone, COPh’OH 2 *S-CO*!KrH 2 , an inter- 
mediate product obtained in the p^epaiution of phenylhydroxythi- 
azole from acetophenone thiocyana*«. is oxidised with boiling dilute 
nitric acid, it is converted into a yoUow, crystalline compound melting 
at 75° ; this substance has the composition C 9 H 6 SO 2 , and its constitu- 

g CO 

tion is probably expressed by the formula i > 0 . 

CHiGPh 


P. S, K. 


Plieixo-2'-inethyllnetadiazine (2'.Methylqtiiiiazoll3ie). By A. 
Bisohler (JBer.y 24, 506 — 508). — By the action of alcoholic ammonia 
at 100° on acetylorthamidobenzaldehyde, the following reaction takes 
place: — 


OeH,< 


ISTH-CO-Me 


+ NHa = + 2H,0, 


pheno-2'-methylmetadiazine being formed. The oily product is dis- 
tilled in a current of steam, the distillate extracted with ether, and the 
ethereal solution evaporated and fractionated. Fheno-2^ -imthylnipfa- 
diazim distils at 235° under 713 mm. pressure, solidifies after a time, 
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and then melts at 35‘5®. It is hygroscopic, and forms a ci^stalline 
hydrochloride, C,HsN 2 ,HCl, and a yellow, crystaUine plaiinoohloride, 
(C,HjI7j)s,HsPtCl.. The above reaction is quite general, and is being 
thoronghly investigated. H. G. C. 

Action of OrtiiodianQines on Orbhald^ydobenzoic Adds. 

By A. Bisteztcki (Ber., 24, 627 — 630; compare Abstr., 1890, 969). 

— Toluyleneamidinedimethjloxybewienylcarboxylie acid, 
C»H,Me<^>C*O.H 2 (OMe),*COOH, 


is formed when opianic acid (2 mols.) is boiled with metaparatoluyl- 
enediamine (1 mol.J in 80 per cent, alcoholic solution. It crystallises 
from 80 per cent, acetic acid in small, colourless needles, melts and 
decomposes at about 234® when quickly heated, and is readily soluble 
in hot glacial acetic acid, but only moderately in chloroform, 
veiy sparingly in alcohol, and is almost insoluble in ether and light 
petroleum } it dissolves freely in dilute mineral acids and in alkalis. 
The calcium salt, (Ci 7 Hi 6 N 204 ) 2 Ga, is only sparingly soluble in hot 
water. 

Bruniotoluyleneam idinedimet}u)ityhenzeviylcarhojeylic CLcid, 

C„HJ^a 04 Br, 


prepared from opianic acid and metabromometaparatoluylenediamine 
in like manner, crystallises from alcohol in small, flat, colourless 
needles, melts at 240® with decomposition, and resembles the pi*e- 
ceding compound in general behaviour, but is more sparingly 
soluble. 


ToluylenedimetlioxyphfliaJamidcm^ Q *0^ (OM ) 

when toluyleneamidinedimethoxybenzenylorthocarboxylic acid is 
boiled with acetic anhydride. It crystallises from benzene or alcohol 
in slender, yellow needles, melts at 228® with decomposition and pre- 
vious sottening, and is readily soluble in hot benzene, alcohol, glacial 
acetic acid, chloroform, scud acetone, hut only spaimgly in ether, and 
insoluble in light petroleum ; its solution in benzene shows a gi'eou 
fluorescence. It dissolves in concentrated sulphuric acid with an 
orange coloration, but on adding water, and heating, the solution 
becomes colouidess. F, S. K. 


Belations of the Eurhodines to the Indnlines Saf- 
franines. By F. Eehemann and J. Messinoer (Ber., 24, 684—592 ; 
compare Abstr., 1890, 1265). — Itosindoue is obtained by mixing 
hydroxynaphthaquinone and phenylorthophenylenediamine dissolved 
in molecular proportion in alcohol at the oidinary temperature ; it melts 
at 261 — 262*', aud is identical with the compound obtained by O. 
Fischer and E. Hepp from rosinduline (Abstr., 1890, 908). The 
authors propose to term the ketoinduline deidvatives ** induloues,^ so 
as to avoid confusion with the ketoindene derivatives ; rosindone *’ 
of Fischer and Hepp would, therefore, become the rosindulone ” or 
naplithaphenindulone coiresponding with rosinduline or nai >hthaphen- 
indulme. 
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Bosindnline is prepared in a similar manner to the indulone, by 
beating bydroxynapbthaqninonimide and pbenylortbophenylene- 
diamine with alcohol and a little glacial acetic acid at 100® under 
pressure ; the yield is 40 — 60 per cent- of the quinonimide taken. 
It is suggested that the salts of rosindnline are derived from an 
unstable ammonium base with the formula 

N H 2 " ^ OH) ^ 5 


this would account for their similarity in properties to the safEranines. 
GMorhydroxyplienindulcme, OH'CeHOOl-^^pjj^^'CeHi, prepared 


from chlorodihydroxyquinone and phenylorthophenylenediamine, 
crystallises from glacial acetic acid in chocolate-coloured, highly 
lustrous plates, melts at 270 — 272® with decomposition, and as 
sparingly soluble in ordinary media, but dissolves in sulphuric acid 
with a green colour, and is precipitated unchanged on dilution ; the 
solution in dilute soda or concentrated ammonia is red. The benzoyl 
derimtiie crystallises from alcohol in bronze, lustrous, concentrically 
grouped needles melting at 234 — 235®. 

Hydrooiytliymophemridulone^ 0 H*CbMePr 0 ^^^>‘ 06 H 4 , obtained 


2 

from dihydroxythymoquinoneand phenylorthophenylenediamine, crys- 
tallises from alcohol in ruby-red plates and pirisms, melts at 174-— 175®, 
and gives an olive-green colour with sulphuric acid. No other con- 
densation product could be detected. . J, B: T- 


A New Class of Fluorescent Colouring Matters of the 
Quinoxaline Series. By O. Fisohee (Per., 24, 719 — 723). — ^When 
orthamidoditolylamine is fused with benzoin, 2 mols. of water are 
eliminated, and a dihydroquinoxaiine derivative of the following 
constitution formed : — 

N=CPh 

<N(0,H,)-6hP1i’ 

The reaction is a general one, and all the dihydroqoinozalme 
dexivatives thus obtained are colouiing matters with a yellov^dsh- or 
brownish-green fluorescence, whilst the corresponding simple quin- 
ozalines have no similar piupexties. 

BipJi&iyldihydroqumoxalme, is prepared by heat- 

ing orthodiamidobenzene and benzoin, in molecular proportions, in a 
sealed tube at 170® for three houis, as in the presence of air large 
quantities of diphenylquinoxaline are formed. It crystallises in thick, 
dark-yellow, prismatic ciystals, certain faces of which reflect a 
beautiful, gieen light, melts at 148 — 149®, and is readily soluble in 
benzene and hot alcohol, sparingly in ether and light petroleum, 
insoluble in water ; the solutions in ether and benzene show a beauti- 
ful, yellowish-green fluorescence, and colour paper an intense yellow. 
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It is a feeble base, forming orange-red salts, which are dissociated by 
water, distils unchanged in small quantities, and is oxidised by ferric 
chloride to diphenyiquinoxaline. ^ 

Btjplienyltolyltohidiliydroqu^^ 

obtained by heating orthamidoditolylamine and j^nzo'in, in 
molecular pi-oportion, at 180® for several hours ; it crystallises from 
light petroleum in pale-yellow, thick prisms, certain faces of which 
have a green reflex. Its solubility and fluoi*escence are the same as 
with the diphenyl derivative, but it dissolves in mineral acids with a 
magenta colour. The formula CgsHaiNa has been confirmed by a 
determination of the molecular weight by Raoalt*s method. 

Diphenyl-1 : 3 : 4-triamidobenzene (Abstr., 1890, 614) reacts with 
benzene at 160®, forming a yellow, fluorescent compound, having the 

constitutional formula crystallises 

from absolute alcohol in beautiful, greenish-yellow, lustrous plates, 
melts at 228®, and is readily soluble in benzene and cbloroform, 
sparingly in alcohol, ether, and light petroleum, the yellow solutions 
showing a deep green fluorescence. Its salts have a pink colour. 

j8-Phenylorthonaphthylenediamine also yields a similar colouring 
matter with benzoin at 200®, which crystallises from alcohol in deep- 
yellow plates or needles, melts at 163 — 164®, is readily soluble in 
ether and benzene, but only sparingly in alcohol and light petroleum, 
the solutions having a greenish-yellow fluorescence. It yields deep- 
red salts, whieh are decomposed by water. It has the constitutional 

formula ^ ^ ^ 


Alkaloids of Belladoima. By 0. Hessb (Annalen, 261, 87—107 ; 
compare this voL, p. 228). — Atropamine, 0nH2iN0*, is easily isolated 
from the roots of Atropa helladonna by dissolving the crude mixtui*e 
of alkaloids in acetic acid, and adding sodium chloride to the solution 
until a permanent turbidity is produced, when atropamine hydro- 
chloride is deposited in crystals. The free base is obtained in the 
form of a colourless, semi-solid resin, when the pure hydrochloride is 
decomposed with ammonia, the base extracted with ether, the ethereal 
solution washed with ammonia and water consecutively, and then 
evaporated over sulphuric acid ; it is very readily soluble in benzene, 
but only spmngly in light petroleum and water. Its alcoholic solu- 
tion has a bitter taste, and turns red litmns-paper blue, but is without 
action on phenolphthaleln-paper. The hydrochloride, CwHaiNOsjHOJ, 
crystallises from boiling water in colonrless plates, melts at 236®, and 
is moderately easily soluble in hot water, but only sparingly in 
alcohol and acetone, and insoluble in ether. The plaiinoc&ride, 
(Ci 7 HaiNOs) 2 ,H 2 ptCl 6 , forms smalh reddish-yellow needles, and is only 
sparingly soluble in cold water. The aurochhride, C, 7 HjaNOa,HAuOl 4 , 
crystallises in small, lustrous plates melting at 112®. The mercwro- 
cMoride forms small, colourless plates, and is moderately easily soluble 
in boiling water. The hydrobromide, OnHal^OfeHBr, crystallises in 
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colourless plates, melts at 230®, and is readily soluble in hot water. 
The hydriodide^ nitrate^ normal sulphate, and picrate are crystalline. 

When atropamine is dissolved in cold concentrated sulphuric acid, or 
boiled with barium hydroxide or dilate hydrochloric acid, or when its 
hydrochloride is moistened with hydrochloric acid and exposed to 
sunlight, it is converted into bell^onnine, C 27 H 31 ITO 2 , an alkaloid 
which has been previously investigated by Kraut (Abstr., 1880, 410), 
Merling (Abstr., 1884, 1055), Ladenburg and Itoth (Abstr., 1884, 
761), and others. On prolonged boiling with alcoholic barium hydr- 
oxide or with modei*ately concentrated hydrochloric acid, ati'opamine 
is decomposed into a volatile base and various acids, amonust which 
is a-isatropic acid (m. p. 239®). The volatile base seems to be 
identical with pseudotropine ; it is a crystalline, deliquescent com- 
pound, very readily soluble in alcohol and water, but very sparingly 
iu ether. The platinochloride, (ObHi 6 NO) 2 ,H 2 PtOl 6 , melts at IBS'" with 
decomposition, and diffeiu in crystalline form from the corresponding 
salt of tropine ; the aurochloride crystallises in plates, and melts at 
195 — 198® with decomposition. 

When atropamine is heated at 100® with fuming hydrochloric acid, 
it yields atropic acid (m. p. 107®), identical with the compound 
obtained fiom atropine under the same conditions. 

The author’s experiments show that atropamine stands in the same 
relationship to hyoscine that apoatropine does to atropine. 

P. S. K. 

Tropmic Acid and Oxidation Products of Dextro- and L9Svo>> 
ecgonine and of Tropine. By C. Liebermann (i?er., 24, 606— 617 ; 
compare Abstr., 1890, 1449). — The acid CtHuNOs, obtained by the 
oxidation of Imvo-ecognine, is termed ecgouio acid, and is much more 
soluble in water than tropiuio acid ; it is Imvorotatory, [ajo = — 43'2®, 
and is also formed, together with tropinic acid, by the oxidation of 
dextro-ecgonine and of tiopigenine. On oxidising tropine, optically 
inactive tropinic acid is obteined, together with a compound which 
exhibits all tbe properties of ecgonic acid, except that it melts at 90® 
instead of at 117°; this may, however, be due to the pi'esence of some 
impurity. Ethyl ecgonate, O^HuJStNOa, is a colourless, viscid liquid. 

Tropinic acid is bibasic; its rotatory power is [a]© = 4-14*8° ; tbe 
silver salt is not well adapted for analysis ; the cupi^ie salt, obtained 
by crystallisation from water, has the formula CsHiaNOA'CuOH ; on 
heating this for some time at 165 — 170®, a molecule of watw is 
eliminated, and the 7wrmal salt, ObHuNO^Cu, remains as a pale-blue 
powder. Methyl trcpinate, 08HuMe2!N04, and ethyl tropinate, 
C 8 HuBt 2 ]Sr 04 , are colourless, viscid liquids, insoluble in water. 

These results point to the incorrectness of Ladenhurg’s formula for 
tropine, and of Binhom’s formula for ecgonine, since each of these 
has only one side chain linked to the pyridine nncleus ; the author 
adopts Merling’s formulm for this group of compounds, the relative 
position of the side chains being as yet undetermined : — 

C,NHjy[e<R5; 0»NH8Me<9^; 

OH 2 OH OH® 

Tropine. Tropidine. Hydrotropidine. 
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Ecgonine. Anliydroecgonine. 

Ecgoidc acid is probably an aldehyde acid, analogous to 6pianic 
acid, and may have the formula ^ ^0* 

J. B. T. 

Cytisine. By A. Paktheil (Per., 24, 634 — 640 ; compare this voL, 
p. 231 , and Buchka and Magalhaes, this vol., p. 587). Cytisine melts at 
152 — 153® CTincorr.)and can be crystallised from hot chloroform ; when 
treated with hydriodie acid, it does not yield methyl iodide; its mole- 
cular weight was determined, in aqueous solurion, by Ra cult’s method, 
with results agreeing well with the molecular formula OnHulTsO. The 
hydrohrcnrdde^ CuHiJ^^aOjHBr, crystallises from cold water in small, 
colourless needles, containing 1 mol. H^O. The hydriodide with 1 mol. 
HaO, nitrcdp, OuHul^^aOjHNOa + H^O, and sulphate, (CuB[i4N30)2,HaS04 
-b H30,crystalliBe in colourless needles. Themeifeiodtde, 0111114^30,^161, 
prepared by heating cytisine with methyl iodide at 100®, crystallises 
rrom dilute alcohol in needles containing 2 mols. H3O, and is readily 
soluble in water. The ethiodide, CiiHuN^OyEtl, separates from alcoholic 
ether in almost colourless crystals. When cytisine is oxidised with 
alkaline potassium permanganate, ammonia is evolved; under the same 
conditions, themethiodideis decomposed with evolution of methylamine. 

A direct comparison of ulexine, prepared from the seeds of Ulex 
ewropceus, with cytisine proved that the two compoxmds are identical 
(compare Gerrard and Symons, this vol., p. 334). F. S. K. 

CytisiiLe. By K. Buchka and A. Maoalhaes {Ber., 24, 674 — 680 ; 
compare preceding abstract). — ^Measurements of the electiical con- 
ductivity of aqueous solutions of cytisine showed that it is only a 
feeble base. 

Methyleytisine hydriodide (cytisine methiodide), melts at 

253*5®, and is decomposed by hot potash yielding methyleytisine; 
this base separates from chloroform in crystals and melts at 245*^'. 
The hydrocfihride, Ci3B[i6N30,2HCl -f forms colourless crystals, 

melts at 249 — 250®, and is readily soluble in water. The aurochlnride, 
Ci3HieN*30,HAuCl4, is a yellow, crystalline compound melting at 
196 • 

AoetylcyHsine, 0i3Hi6N302, prepared by heating cytisine with acetic 
anhydride, separates l^m alcohol in almost colourless crystals, melts 
at and is decomposed by alkalis. 

Ni^osocytisine, OuHjsNjOa, is obtained when an aqueous solution of 
cytisine hydrochloride is treated with sodium nitrite in the cold ; it 
crystallises in colourless needles, melts at 174°, and gives Liebermap.n’s 
reaction very distinctly. 

The authors compared several derivatives of cytisine with the 
corresponding derivatives of ulexine, prepared from the seeds of Ulex 
europcBus; the result of the comparison was in favour of the identity 
of the two bases, but^ on the other hand, when ulexine is heated with 
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metbyl iodide, it yields a compound melting at 290% whereas cytisine 
methiodlde melts at 253*5^. F. S. K. 

Aspergillin^ a Vegetable Hsematin. By Gr. Linossibb (OompL 
rend.^ 112, 489 — 492). — The spores of Aspergillus niger, when treated 
with very dilute ammonia, yield a dark-coloured solution fi^m which 
a slight excess of hydrochloxuc acid throws down (ispergiUin as a 
black, bulky, flocculent precipitate. When dried over sulphuric 
acid at the ordinaiy temperature and powdered, it closely resembles 
hsematin in appearance, and its general resemblance to this substance 
justifies the name “ vegetable hsematin,** although whether the two 
substances have similar functions has yet to be determined. 

Aspergillin is almost insoluble in water, alcohol, and neutral 
solvents, and is insoluble in dilute mineial acids, but dissolves in 
dilute acetic add. It dissolves easily even in dilute solution of 
alkaline hydroxides, alkaline carbonates, and certain salts which have 
an alkaline i*eaction such as boiux and disodium hydrogen phosphate. 
As in the case of hmmatin, its ammoniacal solution is precipitated by 
bai‘inm hydroxide. When freshly precipitated, aspergillin forms a 
colloidal semi-solution with water, which is converted into a perfect 
solution by alkalis, but is precipitated by acids and certain neutral 
salts. Heat reduces the solubility in various solvents, and if heated 
for some hours at 180°, it becomes insoluble in alkalis. When heated 
in presence of air, aspergillin evolves an odour of burnt horn, and, 
like hematin, leaves a residue of ferric oxide. 

Acid solutions are brown (green in thin layers) and alkaline solu- 
tions are reddish-brown ; they exert a general absorption throughout 
the spectrum, increasing in intensity, t£iough not continuously, from 
the red to the violet. An ammoniacal solution seems to undergo no 
change even after prolonged exposure to light. Sodium hyposulphite 
reduces solutions of aspergillin and the pioduct absorbs oxygen with 
great energy when exposed to air, the colour very rapidly changing 
back from golden-yellow to brown. C. H. B. 


Physiological Chemistry. 


Effect of Certain Organic Acids on the D^estion of Proteids. 
By A. Stutzer ( Lcmdw . Versuchs-tStat^ 38 , 257 — 261). — The action 
of hydrochloric and various organic acids on the digestion of proteids 
by pepsin has been carefully studied, the substance experimented on 
being cotton-seed meal ; three different strengths of acid solution 
were employed, namely, 0‘05, 0*1, and 0*20 per cent. The relative 
activities of acid of 0*1 per cent, as calculated on the amount of 
dissolved nitrogen was as follows: — Hydrochloric, 62; foimic, 30; 
acetic, 7 ; propionic, 1 ; butyric, 7 ; lactic, 39 ; malic, 33 ; tsirtaric, 
34 ; citric, 27. E. W. P. . 
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Effect of Salt on Digestion. By A. Stutzer (Landw. VersttcJtA-^ 
Stat, 38, 262 — 267). — The effects of sodium chloride on digestion 
known hitherto are, solution of albumin in aqueous liquids, increased 
excretion of stomach juices (pepsin), and the inci*eased rapidity of the 
diffusion of liquids. The questions which the author strives to answer 
are : Will pepsin dissolve as much albumin when sodium chloride is 
present as when it is absent; and has sodium chloride a specidc action on 
the pepsin, or on the hydrochloric acid, or on both ? The solutions 
employed were : (1) water ; (2) water and sodium chloride ; (3) water 
and hydrochloric acid ; (4) water, sodium chloride, and hydrochloric 
acid; (5) acidified stomach juice; (6) sodium chloride. The 
material acted on was cotton-seed meal soaked in chloroform-water, 
the temperature 40°, the time 30 minutes. Results : Salt alone has 
no appreciate action. Hydrochloric acid even in 0*05 per cent, 
solution has a very considerable solvent power, provided sodium 
chloride be present to the extent of only 0*25 per cent. Increase of 
sodium chloride means decrease of solvent action ; increase of acid to 
0*2 per cent, with small amount of salt, 0*26 per cent., ia accompanied 
by increase of solvent power (53 — 71), but 1 per cent, of sodium 
ohioride hinders the action of the acid. I ]per Cent, of suit causes 
pepsin to dissolve more albumin than 0*25 or 0*5 per ceivb- of sodium 
chloride iu the presence of acid. Pepsin solutioun with salt added 
are capable of dissolving more albumin than when salt is absent ; the 
most ^vantageous conditions under Which salt acta are when 0*05 
or 0*10 per cent, of hydrochloric acid is present. E. W. P. 

Influence of Heat on the Digestibility of Fodder^ By 
A. Stutzbu (Land. Versuck&-8tat., 38, 267— 276).— Wheaten bran: 
A temperature of 100° reduces the solubility of the protelds ; hydro- 
chloric acid (without pepsin) has scarcely any action on boiled bran, 
whilst on bran heated in the dry state to 98% its action is but slightly 
reduced. With reference to bread and meal, it appears that the 
process of baking the flour has but a small effect on the digestibility 
of the ni^genous matter, this being rendered slightly less soluble, 
the proteids of the crust of bread being less digestible than those of 
the crumb. Hydrochloric acid readily dissolves the proteids of flour, 
but is almost without action on those contained in bread; whilst 
water alone dissolves four times the amount out of meal that it does 
out of bread. 

The proteids of earth-nut cake become less soluble in water after 
having been exposed to a moist or dry heat. Hydrochloric acid 
(0 05 per cent.) has no scdvent powei* on this meal when it has been 
coiled with water, but a dry heat has no influence on the solubility of 
the proteids. Diy or moist heat reduces the solubility in acid 
stomach juice. From these experiments, it would appear that fodders 
are not rendered more digestible by heat as regards the proteid 
matter, but possibly may be so as regards the cellulose. 

B. W. P. 

Ittfluenoe of OU or Fat on the Digestibilily of Proteids. By 
A. Stotobe (Landtc. Versuchs^Stat, 38, 277— 279).— The presence of 
fat or oil in fodders (cocoa-nut cake, 4:c.) appears to have but a very 
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slight reducing action on the solnbility of proteids in water or hydro- 
chloric acid (without pepsin), and the difFerences observed when 
pressed and nnpressed meals are submitted to the solvent action of 
pepsin are so slight, that the author considers that these difFerences 
must be attributed to errors of observation. B. W. P. 

Effect of Xncreasing the Proteids in Food Bations of Grown, 
Animals. By B. EIern and H. WATTEWBEKa (Bied. Oentr,^ 1891, 
77 — 87). — ^The expeinments described were conducted in the year 
1879, and consisted in feeding two S^-year-old sheep with an ordinary 
ration of hay and crushed barley, and in addition, during the hrst 
three periods (July 14 — Sept. 24), with increasing quantities of 
proteid in the form of conglutin (70 — 210 grams), and in the follow- 
ing two periods (Sept. 15 — Oct. 25) with decreasing quantities in 
the form of flesh meal (152 — 76 grams) from which all fat had been 
removed. The sheep were kept in Pettenkofer’s respiration appara- 
tus, and all excretion products were collected and measured. 

The mean daily growths of crude wool were in the one case 11*38 
grams, in the other 13*71 ; a table of digestion coefficients during all 
periods is given, and it is pointed out that the sum of the amounts of 
crude flbre aud of non-nitrogenous extractive matters digested closely 
approaches to the amount of non-uitrogenous extractive in the arigUml 
food. Period I, extractive in food, 472 grams ; digested food fibre, 
141 grams ; digested extractive, 3^ = 465 grams. Do. do. sheep IT, 
473 grams. In Period V, the results are respectively 459, 447*8, 455. 

The percentage of hippuric acid was lowered as the proteids in the 
food were increased, but resumed its original quantity during the 
periods when the proteids were decreased ; thei'c was also an increase 
in flesh with increase of proteids ingested. 

As regards products of respiration during Period I (no extra nitro- 
gen), there was expired 727*4 grams of carbonic anhydride, of which 
56*4 per cenii. was produced during the day — this quantiiy rose as 
the food increased in richness ; and in Period TV, we find 815*7 grama 
of carbonic anhydride expired, of whiph 56*6 per cent, appeared in 
the day-time. Finally, during the last period, when all additional 
nitrogen was withdrawn, the total carbonic anhydride was 676*0 
grama, of which 56*7 per cent, was obtained during the day. 

Although the results were not as satisfactory as could have been 
desired, yet the authors consider that an increase of proteids in food 
is accompanied by a decrease in the excretion of methane. Other 
points examined, such as the formation of fat and flesh from a known 
quantity of proteids, have not led to any satisfactoiy results. 

B. W. P 

Oxygen ixL the Blood of Animals at Great Altitudes. By 
ViAULT {Compt 1X2, 295 — 298). — The author has previously 

found that one of the first effects produced on animals which are trans- 
ferred to great altitudes from the low levpls to which they are accus- 
tomed is a considerable increase in the number of red corpuscles in the 
blood. He has now determined, at the place, the quantity of oxygen 
in the blood of animals on the upper slopes of the Oopdilleras. Sheep, 
at a height of 4392 metres, and a pressure of 450 mm., gave 13*16 c.o. 
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and 13*30 c.c. of oxyp^en per 100 c c. of blood. A dog, at a beigbt of 
3724 metres, and a pressure of 485 mm., gave 18*26 c c. of oxygen 
per 100 c.c. The maximum absorptive power of the blood in these 
tbree cases was 16*0, 17*0, and 25 c.c. respectively. Similar results 
were obtained at the summit of the Pic dn Midi, and it follows that 
at great altitudes tbe proportion of oxygen in the blood of animals is 
practically the same as at low levels. It would seem that the greater 
rarefaction of the oxygen is compensated bv the greater de^ee of 
subdivision of the red corpuscles and their consequent greater absorp- 
tive activity. C. H. B. 

Increase in the Quantity of Hsemoglobin in the Blood 
according to the Conditions of Ezistence. By A. Muntz (Gnmpt 
rend,^ 112. 298 — 301). — Ordinary rabbits were taken from the plain in 
August, 1883, and were transferred to the summit of Pic dn Midi, at a 
height of 2877 metres, and a pressure of 540 mm. They seemed to 
acclimatise at once, and fed and multiplied in a normal manner. In 
August, 1890, some of the rabbits, bom on tbe Pic, and descendants 
of those transported from tbe plain many generations before, were 
killed, and their blood compared with that of rabbits living on tbe 
plain : — ' 

Oxygen 

Solids Iron in ab«orbed 
Sp. gr. per cent, 100 grams. by 100 o c. 

Babbits from Pic dn Midi 1060*1 21*88 70*2 mgr. 17*28 c c. 

Babbits from the plain. . 1046*2 35*75 40*3 „ 9*55 „ 

It follows that, after many generations, the blood of animals living 
at great altitudes becomes richer in baemoglobin, and thus acquires a 
greater absorptive power which compensates for the rarefaction of the 
oxygen. 

It seems, however, that a comparatively short time is required to 
bring about this change. The blood of sheep grazing at a height of 
2300—2700 metres, to which they had been tiansf erred from the 
plain sir weeks before, was compared with that of similar sheep that 
had remained in the valley : — 

Oxygon 

Solid matter Iron in absorbed 

Sp. gr. per cent. 100 grains. by 100 c.c. 

Sheep on the moun- 
tain , .••..«•••• 1053*2 18*39 60*4 mgr. 3 7*47 c.c. 

Sheep in tbe valley 1038*0 13*58 32*5 „ 7-32 „ 

The blood undergoes tbe same change in tbe process of fatten- 
ing 

Solid matter Iron in Oxygen absorbed. 

Sp« gr. per cent, 100 grams, by 100 c.c. 

Pat sheep 1058*0 20*33 67*0 mgr. 16*4 c.c. 

Ordinary sheep . 1038*0 13*60 33*0 „ 7*7 „ 

c. h.’b. 

Effect of Medicines, and especially of Valerian Extract, on 
tlie Destruction of Dextrose in the Blood. By L. Buttb {GmpU 
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rend. 112, 347 — 350). — The dextrose was estimated by tbe fermenta- 
tion method with the use of a mercurial pump (Quinquaud and 
Grehant). Sodium hydrogen carbonate or morphine retards tbe 
destruction of dextrose in the blood, but curarine accelerates it. 
Valerian extract retards the destruction Tery considerably w’hen 
added to freshly-drawn blood, and also when injected into the left 
femoral vein of a dog. 0. H. B. 

Isolation of the Glycolitic Ferment of the Blood. By B. 
Lepine and Babeal (Oimupt. rend.^ 112, 411 — 412). — Fresh dog’s 
blood was defibrinaxed and placed in a powerful centrifugal machine ; 
the serum thus separated was found to have very little glycolytic 
power. The separated corpuscles were treated with a volume of salt 
water equal to the original serum, and the process of separation was 
repeated; the salt solution contained much less albumin than the 
serum, but its glycolytic power w^as much greater. A second treat- 
ment with salt water gave a liquid with very little albumin, but with 
still greater glycolytic power. It follows, therefore, that the destruc- 
tion of glucose is not due, as Amaud has supposed, to some action of 
living blood albumin ; the results point, in fact, to the existence of a 
soluble ferment. 0. H. B. 

Human Chyle and Lymph. By I. Munk and A. Eosenstein 
(Y^rchcyw^s ArcMv, 123, 230 — 279). — In the present research, a 
female patient, 18 years of age, suffering from elephantiasis of the 
left leg, was the subject of numerous observations. At varying 
periods, fistulous communications between the swollen lymphatics 
and the exterior were spontaneously established, and the lymph which 
escaped was collected. It was clear under ordinary circumstances, 
but after a fatty meal was milky, or, in other words, consisted of 
chyle; this was, no doubt, due to the insnflB.ciency of the valves of the 
larger lymphatic channels. Previous cases in which it has been 
possible to collect human chyle or lymph are alluded to ; this case 
seems, however, to be the first in which it has been possible to 
contrast the properties of the lymph and chyle of the same individual. 
Observations such as these are also more valuable than those per- 
formed on animals, as the period of observation can be more prolonged 
than in those cases. 

The quantities of material available was very large, about 130 
grams of chyle being collected per hour during digestion, and about 
half that quantity of lymph during periods of inanition. By availing 
themselves of religious fast days, the observers were able to make 
observations on the fluid collected throughout long periods (18 to 20 
hours) of abstinence, and to compare it with that obtained in periods 
during which vai'ious diets were administered. 

Hunger-lymph, collected at least 12 hours after a meal, is an almost 
clear, yellowish fluid, of alkaline reaction, of sp. gr. 1‘016 to 1*023, 
faint odour, and saline taste. On standing, it coagulates, the clot 
consisting of fibrin and varying numbers of leucocytes. 

Bed blood-corpuscles and free hssmoglobiu were absent on all occa- 
sions but one, which occurred during a menstrual period. The 
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lymph-serum contained 94 to 96 per cent, of water, and of the solid**, 
albumin was the most abundant constituent. The following numbers 
were obtained in two analyses : — 



I. 

II. 

Total proteid per cent. . . . 

. . 3*516 

3-544 

Albumin 

. . 2 818 

2-489 

Globulin 

. . 0-698 

1-056 

Globalin : albumin 

.. 1:4 

1:2-4 


The amount of extractive nitrogen was 0135 per cent. The 
ethereal extract (fat, lecithin, and cholesterol) was 0*06 to 0*063 per 
cent. The alkalinity in terms of sodium carbonate was 0*152 to 
0*183 per cent. In normal lymph, it is probably higher, as acids are 
formed during coagulation. 

Chyle collected during digestion periods is milky two hours after the 
meal, and more markedly so three hours after. Fat droplets are scanty, 
the fat being present in the finest molecular state of subdivision. After 
a diet containing little fat, the percentage in the chyle is from 2 to 3 per 
cent. After a fatty meal, it rises to 4 or 5 per cent. The amount of 
water sinks in a corresponding degree. When the fistula was open, 
about 60 per cent, of the fat given was recovered in the chyle during 
the 13 hoars following a meal. A comparatively small fraction mnst 
therefore have entered the blood stream, or been saponified, or escaped 
with the fflsces. The fact that little entered the blood stream was 
confirmed by analysis ; during both hunger and digestion, the ethereal 
extract of the blood was approximately 0*17 per cent., if the fistula 
was open; whereas, during fat digestion, when the fistula was 
closed, the percentage rose to 0*48. From this it was judged that an 
examination of the chyle at repeated intervals after a meal would 
give a correct measure of the rate of absorption. Zawilski (Arheiten 
physiol, Anetalt Leipzig^ 1876, 147) stated that iu dogs the absorp- 
tion of fat began two hours, and reached its maximum about 10 
hours, after a meal. In the present research, it was judged advisable 
to make experiments with different varieties of fat. 

Olive oil, to which 6*4 per cent, of free oleic acid was added, was 
taken as an instance of fluid fat. The chyle was analysed hourly. 
About 60 per cent, was recovered iu 13 hours. Absorption began, as 
indicated by the rise in the percentage of fat in the chyle, between 
two and three hours, and reached a maximum from four to six hours, 
after the meal. The fat separated from the chyle had the characters 
of the fat in the food, except that it contained only 2*4 per cent, of 
free oleic acid. The soaps in the chyle corresponded with about 
4 per cent- of the fat given. About one-fourteenth of the ethereal 
extract consisted of lecithin, and one-fourteenth of cholesterol. The 
piToportion of lecithin : cholesterol : fat = 1 : 1 : Ig. Hoppe- Sejrler, in 
a case of chylo-thoirax, gives the proportion 1 : 1*6 : 9 6 ; Hasehroek^ 
in a case of obylo-perieai'dium, as 1 : 1*9 ; 6*1 (Abstr., 1888, 736). 

Other researches were similarly made with mutton suet; about 
Sfr per cent, was lecoveied in the chjle. The maximum was reached 
in the fifth hour, but the percentage of fat in the chyle remained 
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liisrli until the eighth hour after the meal, or about two hours longer 
than in the case of olive oil. 

Fatty acids were then given, pure erucic acid being selected. 
About 45 per cent, of this was recovered in the chyle, not, however, 
as the free acid, but in the form of the glyceride, emc n ; the syn- 
thesis probably occurs in the epithelial cells of the intestinal mucous 
membrane ; only a trace of soap was found in the chyle. 

Lastly, spermaceti was given ; again the chyle had the usual milky 
appearance. The fat appears to be broken up in the intestine into 
palmitic acid and cetyl alcohol ; the former is absorbed, about 15 per 
cent, being recoverable in the chyle. It is not, however, absorbed 
as the free acid, but appears in the chyle as palmitin, the synthesis 
with glycerol occurring as before in the epithelial cells. This experi- 
ment thus furnishes the key to the modus ojperandi of the fact so often 
previously observed, namely, that animals will lay on normal fat even 
when fed on spermaceti and other unusual forms of fat. In experi- 
ments on dogs, even more spermaceti is absorbed than in man. 

W. D. H. 

Synthesis of Patty Acids in the Animal Organism. By 
Walther (fijhpm. Centr,^ 1891, i, 189 — 190 ; Gentr. Fkysiol.^ 4, 590 — 
591). — The author’s experiments, the results of which support Mnnk’s 
views, were made with dogs, some of which were fed on egg albumin 
and starch, whilst others had fatty acids in addition to this food, and 
the resnlts showed that the lymph of the former contained very 
little either of fatty acids or fats, whereas the lymph from the 
latter contained little fatty acids but much fat, and since the 
mncous membrane of tbe stomach did not in auy case contain any 
large amount of f*its or fatty acids, whilst, on the other hand, that of 
the intestinal canal contained very considei’able quantities of fat, the 
Hnthor concludes that it is here that the fats are synthetically 
formed from the fatty acids. 

The author also found in the intestinal canal a crystalline sub- 
stance, soluble in ether, which contains lecithin. The amount of 
lecithin found in the stomach and canal was too small to account for 
the glycerol in the fat formed. J. W. L. 

Butter Pat. By M. Schrodt and 0. Henzold (Landw. FerswcAs- 
Sfat., 38, 349 — 371). — The object of the experiments was to ascertain 
the variations in the amount of insoluble and of volatile fatty acids in 
butter fat, and the relation of these variations to the period of lacta- 
tion and to the feeding. The expeiiments, which extended over a 
year, were made with 10 cows (3 varieties). The winter feeding was 
meadow hay (6 to 7’5 kilos.), oat-straw (1*5 to 2 5 kilos.), beetroot 
(5 kilos.), wheat bran (3 to 4*5 kilos.), cotton cake (1 to 1*5 kilos.), 
and salt (20 grams). The cream was removed from the milk after 
24 hours. The filtered butter fat was kept in well-clo'^ed bottles, and 
several samples examined together. Besides estimating the volatile 
and insoluble acids, the behaviour towards iodine and the refractive- 
exponents were observed. The volatile fatty acids were determined 
in 5 grams of fat by Wollny’s method, and tbe insoluble fatty acids 
by Hebner’s method (also in 5 grams). The amennt of acid found is 
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expressed in c.c. of decinormal alkali ; the “ iodine numbers ” are 
gram-^ of iodine capable of being absorbed by 100 grams of fat. With 
regard to the volatile fatty acids, the results confirm those obtained 
by Nilson (Bied. Gentr., 18, 171); the amount depends on the 
period of lactation and not on the feeding. The amount of olein 
also depends on the period of lactation. The i-efractive exponent 

a fairly constant number. Leaving out of account the four day.s 
subsequent to calving, the numbers vary as follows : volatile fatty 
acids, 21*70 to 34*33; iodine nnmber, 27*38 to 43*46; refractive 
exponenl, 1*458 to 1*463. The results are given in tables. The 
amonnt of volatile fatty acids is greatest about two months after 
ralving, after which it decreases as the period of lactation progresses. 
The amount of olein, on the other hand, increases ; and the amonnt of 
insoluble fatty acids is higher in late than in early periods of lactation. 
(Compare Mayer, Abstr., 1889, 173, and Vieth, this vol., p. 507). 

N". H. M. 

Influence of Alkalis on the Glycogen of the Liver. By E. 
Dupourt f Ohem, Gentr.^ 1891, 188 — 189 ; from Genfr. Physiol.^ 4, 689 
— 590). — The author has made seven parallel experiments, six with 
dogs, and one with a guinea-pig, on the action of sodium hydrogen 
carbonate on the amonnt of glycogen formed in the liver. The dogs 
were allowed to fast for four days, then fed with meat for 8 — 15 da;ys, 
the amount being the same for each pair of dogs, and to one of each 
pair 2—5 grams of sodium hydrogen carbonate per day was given in 
addition. The dogs were then killed, and the amonnt of glycogen 
determined from the difference between the amounts of sugar present 
as such and that obtained after heating with hydrochloric acid. The 
following table gives the results : — 



1 Dog 1. 

Bog 2. 

Dog 3. 

Dog 4. 

Dog 5. 

Dog 6. 


No 

With 

No 

With 

No 


No 

With 

No 

With 

1 

No 

With 


alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

1 alk. 

alk. 

alk. 

alk. 

alk. 

Weight in 













kilograms . . 

7*55 9-87 

8 '5 

7*0 

8*6 

8*0 

6*0 

6*0 

6 '8 

6*5 

9 '5 

8 2 

Weight of liver 

i 












in grains . . . 

lETiTil 

383 

215 

189 

148 

190 

192 

229 

271 


230 

100 

Sugar. 

1 -64 

3 '06 

1*5 

2*52 

135 

2 '43 

2-49 

3 01 

1*62 

2*16 

i 93, 

2*56 

G-l^cogen .... 

1*39 5 '18 

1*5 

1*60 


2*28 


3-78 

mm 

2*33 

>-86 

1*43 

Total sugar . 

3-88.7-91 

2*85 

4*30 

1'83 

4-23 

2*39 

6-49 

a 47 

4*12 

2 *991 

4 '06 

Total sugar per 













100 oi hver. 


1 -321 2 '27 

1'23 

2*22 

1'24 

2-83 

■ 

1*64 

1-80 



The experiment with guinea-pigs was carried out on similar lines, 
and the result was an increase in the amount of glycogen formed in 
the liver in every instance. J. W. L. 


By K. A. H. Morner and J. SjfiQinsT (SJeandinav. ArcJiiv 
Physic!,^ 2, 438 — 187). — ^In view of Schi Oder’s hypothesis {Arch eup. 
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Prtt/i. 11 . Pliarm., 15, 364) that the liver cells form urea from ammonium 
salts, it was judged necessary to examine the amounts of urea and 
ammonia excreted in various liver diseases. lu cases of cirrhosis, 
syphilis, and cancer of the liver there was aa increased amount 
of ammonia, and lessened amount of urea found. The amount of 
extractive niti'ogen was in some oases markedly increased, in others 
not. Also in cases where no liver disease was present, an increa^se 
of ammonia in the urine was sometimes noted; for instance, in a 
case of fatty heart, one of pyopneumothorax, and especially in a 
case of tetanus. In a case of ascites and pleurisy, the amount of 
extractive nitrogen was not increased, and the amount of ammonia 
was less than normal. 

The various methods at present in vogue for tl e estimation of ui*ea 
are discussed, and the following new one, ultimately adopted in carry- 
ing out the investigation ; — 

5 C.C. of mine is mixed in a flask with 5 c.c. of a saturated 
barium chloride solution, to which 5 per cent, of barium hydroxide 
has been added To this was added 100 c.c. of a mixture of two 
parts of 97 per cent, alcohol, and one part of ether, and the whole 
allowed to remain in a c losod flask until the next day. The precipitate 
is then filtered off and washed with the alcohol and ether mixture. The 
alcohol and ether are then distilled off from the filtrate (plus wash- 
ings) at 55”. When the volume of the fluid reaches 25 c.c., a little 
water and magnesia are added, and the distillation continued until 
the steam has no longer an alkaline reaction, and the volume of th3 
fluid is 10 — 16 C.C. Some drops of concentrated sulphuric acid arc 
then addetl, and the whole placed in a flask on the water-bath. The 
nitrogen is estimated by Kjeldahl’s method, and the amount of urea 
calculated from the nitrogen found. W. D H 

Schreiner’s Bsise (Spermine). By A. Juroens (Okem, Gentr^ 
1891, i, 193 — 194; from Pharm. Zeit. 29, 726 — 732). — Owing 
to the uncertainty as to the identity of Pohl’s specimen of this babe 
with that of Schreiner, the author has examined both specimens. 

From the genital organs of the steer the author has isolated 
about 0 0003 per cent, of Schi^einer’s base, and his results substantiate 
Schreiner’s. He considers that the characteristic odour of semen 
obtained from the aurochloride of the base after treatment with mag- 
nesium has only a negative value, since the mother liquors, from which 
the phosphate of the base had been separated, gave the same &mell 
after like treatment. 

From the spermine, after treatment with magnesium, a derivative 
is obtained which is also present in the testicles, and which must, 
theretore, be already formed in the semen. Pohl’s specimens, pre- 
pared during May, June, July, and August, contained no spermine. 
Ammonium phosphate and ammonia produced no crystalline pre- 
cipitate, auric chloride precipitated an amorphous substance, platinic 
cbloride gave cubical and not prismatic crystals. Calculated on the 
dry substance, the author found 64 per cent, of mineral matter and 
43 per cent, of sodinm chloride in a July specimen, m an August 
specimen 59 35 per cent, of mineral matter and 56 8 per cent, of salt, 



760 


ABSTRACTS OF CHEMICAL PAPERS. 


whilst the dry substance contained in the “ 2 per cent.” solutions 
amounted to 2 2 and 2*1 per cent, respectively, so that of the so-called 
spermine only abont 1 per cent, was present. The biuret reaction 
tor peptone was positive. J. W. L. 

Diastatic Ferment in Urine. By Kosenberg {Ghem. Cenfr,, 
1891, i, 185; from Centr. FhynoL, 4, 687 — 588). — The author found 
varying quantities of a diastatic ferment in human urine, the greatest 
quantities occurring a few hours after taking food. The ferment was 
detected both directly and indirectly after extraction with fibrin, by 
adding a little starch paste at the body temperature, and then testing 
for sugar with 5 per cent potash or by Trommer’s test. 

Expeidments with animals showed that ligaturing the ductus 
Stenoniani only increased the diastatic ferment in the case of herbi- 
vorse, not with the camivorse, which only show traces of the ferment 
in the urine. 

Tiypsin and fat ferment were never detected in fresh human urine 
or in that of camivorse ; in rabbits only when the ductus Wirsungianus 
was ligatured ; with herbivorse, after this procedure the diastatic fer- 
ment appeared in the urine. J. W. L. 

Artificial Preparation of Sphserolitlis of Uric Acid Salts. 
By W. Ebsiein and A. ITicolaieb (Virchow's Arc/m*, 123, B78 — 376). 
— Tf some uric acid he dissolved on a microscope slide in a dilate 
alkaline solution, and watched with the microscope, there is, after 
slight concentration, a formation of round particles of nrates varying 
in diameter from 2 to 100 fi. These are mixed with needles, either 
singly or in bundles. As solvents, sodium hydroxide, potassium 
hydroxide, lithium carbonate, borax, ammonia, and piperazine were 
used; the best results were obtained by using the uric acid sediment 
from human urine. 

With the polarising microscope between crossed Nicols, the sphtero- 
liths showed a right-angled, black interference cros**, the arms of 
which lay parallel to the polarisation planes of the Nicols, and, con- 
centric with the middle point of this cross, coloured inter! erence 
rings were seen. 



Similar sphssiroliths were obtained with sodium hydrogen caibon- 
ate, 80 that they may consist either of acid or nornial urates. 
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The interest of snch an observation as beaiing on the formation of 
urinary calculi is pointed out. W. D. H. 

Pathology of Froteids. By S. Martin (Brit, Med, 1, 18L»J, 
159 — 161). — Tbe changes in structure that occur in a diseased tissue 
or organ are associated with chemical changes, and it is to certain 
changes in tbe proteids, the most abundant constituent of most living 
structures, that attention was chiefly directed in the present re- 
search. 

Although peptones and albumoses are formed in the alimentary 
canal, their presence elsewhere in the body is pathological, as during 
normal absorption they are regenerated into the blood pioteids. The 
action of micro-oiganisms during putrefaction is, first, similar to 
that of pepsin, namely, it forms albumoses and peptones, but, sub- 
sequently, ptomaines may make their appearance. Putrefaction 
(using the word in the wide sense of the changes due to microbes) is, 
moreover, a frequent factor in pathological processes, and albumoses 
and peptones are poisonous substances. If these poisons are formed 
in decomposing collections of cells, as in abscesses, empyema, phthisis, 
«kc., they pass into the lymph and blood-stream, passing ultimately 
from the body by the urine, constitucing what is generally termed 
peptonuria, but which should be more properly called albumosuiia, 
tbe proteid which is present being deutei'o-albumose. lllusti*ative 
cases are quoted which show the amount of albumose in the pus and 
in the urine before and after the evacuation of the abscess, tbe albu- 
mose in tbe urine varying with the amount of accumulated pus. 

One of the most striking features of pus-foimation which is com- 
mon to it and albumose poisoning is fever. It is possible that other 
factors have also to be considered ; thus leucine, often found in pus, 
is a fever producer^ alkaloids, if they do exist, have yet to be 
isolated. 

In ordinary pus, the agent which forms the albumoses is probably 
not an enzyme, but the Btaphylococcus pi/ogeties auret^s ; in tubercle, it 
may be the tubercle bacillus. 

But the presence of albumoses in disease cannot always be ascribed 
to micro-organisms, as in glycosuria and osteomalacia. In osteomal- 
acia the diseased bones contain an albumose similar to that excreted 
in tbe urine, aud perhaps due to the rapid breaking down of lowly- 
organised cells. In the puerperal state, the ongin of the albumose 
may be the degenerating cells of the hypertrophied utei‘ns which is 
undergoing involution. The origin of albumoses in other cases, such 
as measles, is at present involved in obscurity. W. D. H. 

Specific Gravity of Blood in Disease. By S. M. Copeman 
(Brit, Med, 1, 1891, 161 — 163). — The method used differs from 
that of Roy (Abstr., 1887, 608), by the fatt that tlm standard solutions 
of glycerol and water used contained considerable qnantities of boro- 
glyceride and magnesium snlphate, and a small amount of corrosive 
bublimate. These solutions keep perfectly. 

A number of observations on the specific gravity of the blood, in 
castes of disca<^e chiefly of an anmmic character, are recorded. It was 
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found that when a rise o£ density of the blood is produced artificially, 
as by a ligature round a limb, it is accompanied by a correspondiug 
rise in corpuscular richness ; and in cases of disease also, it appears 
that the number of corpuscles is an important factor, if not the most 
important. But in some cases, the specific gravity of the plasma 
must vary also, particularly in one case of pernicious anaemia, in 
which the specific gravity of the entire blood was only as high as that 
of normal plasma. W . D. H. 

Idiosyncrasy of certain Animals with respect to Phenol. By 
ZwAARDEMAKEE {Oumfpt. rmd,, 112,492 — 493). — Quantities of phenol 
insnfficient to produce any evil effects on dogs and rabbits, throw 
cats and rats into violent convulsions, terminating in death from 
respiratory paralysis. As little as 11 milligiMms per kilo, of body 
weight was sufficient to produce slight convulsions in an adult cat. 
This idiosyncrasy is probably due to a peculiar excitability of the 
nervous centi*es. 0. H. B. 

Physiological Action of Thebaane, Narcotine, and their De- 
rivatives. By R. Stookmax and D. B. Dott Med, J., 1, 1891, 
1.57 — 159). — In continaation of a previous research (Abstr., 1890, 
1178), certain opinm alkaloids and some of their derivatives were 
studied, and the results confirm the conclnsion previously an*ived at, 
that the addition or substitution of certain radicles modifies veiy 
superficially the origin^ action of the alkaloid, 

Thehain>e (vinyl ether of morphine, Ci7Huj(08H30)N02, Grimaux) 
in physiological action belongs to the morphine group. It stands, 
however, at its extreme limit, and more closely I'esembles strychnine 
than morphine; a slight preliminaiy narcotic stage, observed after 
small doses, stamps it, however, as somewhat different from strych- 
nine. 

MethyWiehahmum sulphate, (Ci9E[2iN03CH3)3S04, is obtained by 
adding methyl iodide (1 mol.) to thebaine, and decomposing the 
iodide formed with silver sulphate. Its crystals are colourless, and 
freely soluble in water. Prom experiments on frogs and rabbits, the 
conclusion is drawn that the physiological action of the dxnig is not 
very different from that of thel)alne ; its tetanising power is, how- 
ever, diminished, and its paralysing action on cor'd, and motor nerve 
terminations is increased. 

NarcoHne, C23H2aN07, cofartiine, C13H13NO3, and hijdrocotamine, 
O12H15NO3, were also examined. These also all belong physiologically 
to the morphine group, their chemical differences altering their action 
in degree but not in kind. W. D, H. 


Chemistry of Vegetable Physiology and Agriculture. 


Cnltivation Prodncte of the Tubercle Bacillus. By E. M. 
OaoOKB^K and B. P. Heerock {Bnt. Med. J,, 1. Ig91, 401 — 403).— 
In onltivatioiis of the tubercle bacillus iu glycerol broth, albuminoab 
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substances of the nature of albumose and peptone were identified, 
and also a substance which gives the reactions of an alkaloid. The 
latter was, however, obtained in too small a quantity for more than 
a qualitative analysis. Injected into animals, symptoms similar to 
those produced by Koch’s “ tuberculin ” w'ere obtained. 

W. D. H. 

Bacterial Decomposition of Gane-sngar with Formation of 
a New Lactic Acid. By JF. Schardingjeb {Monatsh,^ 11, 545 — 559). 
— See this voL, p. 666. 

ConveiBion of Starch into Dextrin by the Butyric Ferment. 

By A. ViLLiERS (GoutpL rend., 112, 485 — 457).— See this vol., p. 659. 

Formation and Migration of Carbohydrates in Leaves. By 
W. Baposchnikoef (Ghem. Gentr., 1891, i, 9d — 94 ; from Ber. dent. hot. 
Gesa., 8, 288—212). — 1. Th*^ Migration of the Garbohyd rates out of the 
Leaves . — The results of the author’s experiments show that the carbo- 
hydmtes pass out of the leaves much more quickly when on the plant, 
than when cat off and laid in water ; that they pass from the leaves 
the more quickly, the fewer the number of leaves ; and that this rate 
depends on the rapidity of growth. Jn spring and summer all the 
starch di&appeai*s in 1 — 2 days or less, whilst in winter the process 
occupies from 7 — 14 days. The starch is pi‘obably transformed into 
glucose previous to passing out of the leaf,|aiid the rate at which this 
change takes place depends on the rate at which the soluble produoi, 
glucose, passes away. The starch contained in leaver cat off and 
placed in water I’emains for a week or more tinchanged, whilst that 
lu leaves on the plant frequently disappeai’s in 12 horn's. 

2. Formation of Garhohijdrates. — In order to determine the rate of 
formation of carbohydrates in the leaves, the amount actually present 
was detei'mined, and the rate of migration was allowed for. The 
following figures, expressing the weight of carbohydrates in grams 
formed per square metre of leaf per hour, were obtained in this way 
for the varying states of the weather. 

Plant — HeliaiLthus annnus, sky-clear = 0'’729 and 0'48l ; clear*, bui 
a lew clouds = 0*594 and 0*428 ; clear, with frequent white clouds 
= 0*879; beclouded = 0*140, 0*147, and 0*141. For Cucurhita pepo, 
the following were found: clear sky = 0*403, and cloudy = 0*298, 
showing a more rapid foimation under a clear sky. 

In the case of leaves cut off the plant, the amount of carbonic 
anhydride assimilated is limited, probably owing to the collection of 
assimilated substance. A leaf, containing no stai*oh, and which had 
been kept for two or thi*ee days ni darkness, was bettor able to 
assimilate carbonic anhydride than one which had not been kept from 
the daylight, but which contained starch. Fi*oin experiments on the 
assimilation of carbonic anhydiide, it was found that there was not 
so much glucose formed in the leaf as corresponded with the amount 
of carbon absorbed, and the author concludes that some other sub- 
stance is formed besides glucose. J. W. L. 
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Assimilation of Nitrogen from the Air by Robinia pseud- 
acacia. By B. Feauk (Ghem. Genfr., 18^1, i, 93 ; from Ber, deut, hot, 
ixdss,, 8,292 — 29Jj). — One seed of Ruhinia pseudocacia was allow^e I 
to geminate in each of a series of pots containing sterilised, nitrogen- 
free quartz sand, mixed with a non-nitrogenons nutrient solution. To 
the sand was added a small quantity of earth, taken from where old 
Ruhinia wei*e growing. The germinathm and giowth proceeded 
normally, and at the end of 125 days the plants were 22 cm. high, 
and had trom 5 — 7 leaves each, which measured from 9 — 18 cm. in 
length. On the roots of each plant, a number of nodules had foimed, 
varying in size from that of mustard seeds to that of a pea. Some 
of these were entirely empty, whilst othoi*8 had commenced to 
undergo this process. The dry substance of four of the plants 
w'eighed 4*411 gi’ams, and contained 0*092 gram of nitrogen ; the 
nitrogen contained in the seeds of these plants amounted to 0 0024 
gi‘am. J* L. 

Analysis of Milk of Ripe and Unripe Cocoanuts. By L. L. 
V\N Slyke (^Atner, Ghem, J., 13, 130 — 131). — The milk of the unripe 
nnts was transparent like water, containing in suipensioii a little 
cloudy-white subotance, which was readily removed by filtration. In 
the ripe nut, the milk was quite turbid in appeai*anoe, and did not 
filter clear. The specific gravity was determined by a picnometer, 
water by drying at 60'', and pi^oteids by Gunning’s modification of 
Eljeldahl’s method. Hammerbacher’s analysis probably refers to i*ipe 
cocoanuts. 




3 I 1 II 1 of unripe cocoanuts. 


Mill of ripe 
cocoannt. 

1 J® ® 

ll-f 

sSS 

w 


Xo. 1. 

2To.a 

X 0 . 8 . 

No. 4. 

No. 5. 

No. 6. 

No. 7. 

No. 8. 

Weight in grams. ..... 


378-6 


883-7 


330-0 

J(>9-6 

161-9 

fcp. gr. at 15 *5® 

1 -0246 

1 0230 



1-0215 

1 -0410 

1‘04J2 

Water, per cent , at GO® 

94-37 

94-48 

94-59 

94-89 

1 95 *271 

96 431 

91 -23 

91 -60 

Ash, per cent. 

0-675 

0-633 

0*675 

0-611 


1-06 

1-19 

Glucose, per cent 

4-68 1 

3-83 

3-45 

4-06 

4*36 

3-66 

trace 

— 

Cane sugar, per cent . 

trace 

trace 

trace 

trace 

trace 

1 trace 

4-42 

— 

Proteide, per cent 

per cent, (ether ex- 

0-120 

0-1261 

0-114 

0 206 

0-140 


0 291 

0-46 

tract) 



0-138 

0-131 

0-145 


0 -145 

0-07 


A. G. B. 


Anal3rses of Beetroot Seed. By N. Laskowbky {Landw, VersuchF- 
317 — 319). — The analysis of the seeds gave the following 
results: — Water, 10 per cent.; pi-oteids, 20*13; fat, 17*05; crude 
fibre, 4*54; ash, 3*74; cellulose free from nitrogen, 44 54. Vaiioua 
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samples were examined with regard to the quantity of fat contained 
in the seed; the percentages lourid vai'ied from — 20*76. 

E. W. P. 

Composition of Drainage Waters. By P. P. Dbhi^rain (Cowpf. 
rend.^ 112, 465 — 169). — Experiments wore made with soils from dif- 
ferent parts of Prance, two from the north and two from the district of 
Limagne, in the Auvergne. The expeiimental pets contained 50 kilos., 
and the results are calculated to kilos. pei‘ hectare ; from March to 
December, 1890, the quantity of nitric nitrogen lost in the drainage 
waters was as follows : — 


Soil from — 

Wardrecques (Pas de Calais) 152*4 

Blaringhem (Nord) 128*1 

Marmilhat (Pay de Dome) 6*2*5 

Palbost (Pay de Dome) 45*2 


The soils from the noi'th lose a much gi*eater quantity of niti*ates, 
although they are poorer in nitrogen than the soils of Limagne. No 
definite relation could be traced between the quantity ofc nitrates 
formed in the soil and the quantity of water retained. The smaller 
quantity of nitrates in the soils of Limagne is probably due to the fact 
tliat they contain a large quantity of organic matter, which, as War- 
ington and Winogradbki have shown, retaids nitidhcation. The tw’o 
soils from the north lo.«»e their fertility rapidly, owing to the gi»eat 
loss of nitrates in the drainage, and they require constant manuring, 
whilst the soils of Limagne lequire much less constant attention. 

The quantity o£ niti*ates in soils is usually deficient in spring, but 
nitrification proceeds i*apidly in the autumn, and after harvest there 
is often great loss of nitrogen in the drainage. Duiing October, 1889, 
soils at (Irignou lost 72 2 kilos, oi nitric nitiogen per hectare. The 
author has pieviously proposed to sow, after liaiwest, some rapidly 
growing plant, such as mustard, i*apc, or colza, in the hope that these 
cinps would retain the nitmtos, and when worked into the soil in the 
late autumn, or in spring, would restore to the soil the nitrogen 
which would otherwise have been lost in tlie drainage, besides pro- 
viding a useful organic manure. Experiments in this direction were 
made in the autumn of 1890, and, although the season was unfavour- 
able, the results were satisfactory. IVom July to November there 
was very little rain, and the consequent diynoss of the soil retarded 
nitrification, so that the loss in the drainage of bare soils yvm much 
below normal. Prom November 1st to 7th, 1890, the loss of nitric 
niti*ogen in kilos, per hectare from bare soils was as follows : — 


Beet-root gathered in October 7*5 

Maize gathej*ed in August 14*5 

Hemp gathered in August 10*5 


With a protective crop, the loss -during the same period was very 
small indeed. 

Colza, after oats 
Rape, after peas 


0*87 
0 51 
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I£ the protective crop is killed by frost before it has been ivorked 
into the soil, its efficiency disappears. Colza, however, will live 
throngh the winter in compai^atively mild climates, and in severe 
climates, since the loss by draimige during December is always very 
small, the crop may be worked into tlie ground in November. 

Whether the nitrogen retained will repay for the cost of seed 
anti of labour depends on circumstances, and especially on the 
actual value of the loss by drainage. It seems to be better to use 
Legumittoscp with Gruciferce* for the protective crop, instead of Gnwifertv 
alone, but the author will report subsequently on experiments in this 
direction. C. H. B. 


Analytical Chemistry. 


Reactions for Microchemical Mineral Analysis. By H. 
Bbhrens (Jahrh. /. Min., Beilage 7 , 434—470). — By the investigations 
of Haushofer and of Streng the employment of the microscope in 
chemical investigations has been greatly extended. The method was 
originally confined to the identification of the rock-forming minei*als. 
At the present time, it forms a valuable aid to qualitative analysis. 
The saving of time, of material, and of working space presents such 
great advantages for the microchemical method, that anyone who has 
had practice with this method would invariably use the microscope 
for cei-tain i^eactions, such as for potassium, calcium, and magnesium. 
The author has, therefore, prepared this paper, which is too lengthy 
to admit of complete abstraction, giving complete instructions for 
conducting microchemical mineral analyses. After giving details as 
to the mode of dissolving the material to be examined, he deals with 
decantation and filtration, sublimation, evaporation, instruments, and 
reagents, and finally devotes 28 pages to an enumeration of the 
microcbemical reactions of the various elements, an*anged in alpha- 
betical order. B. H. B. 

Apparatus for the Estimation of Water in Mineral Analysis. 
By T. M. Chatabd (Amer. Ghent. 13 , 111) — 113). — ^Many minerals 
lose the whole of their water only when heated for a considerable time 
at a temperature at which glass softens ; for such, the author employs 
a platinum tube. A figure in the oi'iginal paper represents a con- 
venient form of tube, and an air-bath specially adapted for the pi*e- 
liminary drying before the ignition. The tube is 250 — 300 mm. 
long, and 16 mm. external diameter; it tapers at one end into a tube 
80 mm. long and 5 mm. diameter, to which is sealed a glass adaptor, 
for connection with the absorption apparatus. The other end of the 
larger tube is fitted with a collar of phosphor-bronze, into which fits 
a perforated stopper of the same metal. That portion of the tube 
which is to be heated, is rendered impervious to the gases of the 
fiame, and at the same time protected from injury, by a wrapping of 
asbestos-paper soaked with a saturated solutiou of borax ; this is iu 
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its turn covered with a sheet of platinum foil, and then highly heated 
and slowly cooled. The platinum boat containing the substance is 
placed in a cylinder of platinum foil, closed at the end nearest the 
stopper by a cap, in which there is a small hole to allow of the 
passage of the air current; this cylinder, whose object is the preven- 
tion of loss by spurting, is thrust into the coated portion of the large 
tube, together with two rolls of platinum gauze, one at each end of 
the cylinder. A. G. B. 

Detection and Estimation of Hydrochloric Acid in Gastric 
Juice. By A. Fawizky {Virchow's 123, 292 — 809). — Hydro- 

chloric acid is usually detected in the gastric juice by means of 
certain colour reactions. It is well known that proteids form, with 
hydrocblonc acid, loose combinations, and the presence of these sub- 
stances may, therefore, intertere with tests for the acid. These 
substances, or their digestive pi^oducts, conveniently grouped under 
the heading peptone, are apt to occur in the stomach ; hence the 
necessity of ascei^taining coiTcctly the value of these colour re- 
actions in their pi*eseuce. Ewald [Zeit, Klin Med , 1, 619) pointed 
out that the presence of pe^itone interfei^es with the ntefhyl-violet 
Sind tropmolin reactions. J5eemaun {ihid,^ 5) made some qualitative 
experiments in the same direction; and Moritz {Deufsch. Arch, Klin, 
Med., 13), from observations on two healthy persons, found that the 
i*eaotions wdth congo-paper sind tropseolin did not succeed when the 
proportion of peptone to acid exceeded 8 or 12 to 1. In the present 
reseai’ch, attention was particularly directed to the most delicate of 
these colour tests, namely, the methyl-violet reaction, and Giinsburg’s 
phloroglucinol reaction, with the result, similar to that obtained by 
Moritz, that the reactions did not succeed when tho proportiou 9 : 1 
was exceeded. 

The acidity of gastric juice may be due to hydi'ocbloiic acid, lactic 
acid, and fatty acids ; and tho question next investigated was whether 
an approximate estimation of the hydrochloric acid might bo made 
by simply titrating with standax*d alkali, supposing that lactic acid, 
as tested for by UlYelinann> reaction, was absent ; it was found that 
such a simple method gives fallacious results. 

The best method is cousidere<l to be that of SjoquiHt (Abstr., 1889, 
802) ; the end reaction is, however, leather obscure, and heveral 
modifications have consequently been suggested. Thus, v. Jakscli 
(Hitzungsh. Wim. Akad., 98, Abth, 3, 1890) estimates tho barium 
chloride, graviinetrically, as the sulphate. Salkowski suggested to 
the authoi* a modification which would not be so lengthy as this, and 
a series of experiments on artificial mixtures of hydrochloric and 
lactic acids, and peptone shows that it is equally delicate. The 
method consists in adding excess of barium carbonate to 10 c.c. of the 
test liquid, evaporatiug to dryness, and burning off the organic 
i\'sidne. The barium chloride is extracted with hot water, filtered, 
and sodium or ammonium carbonate added to the filtrate, until the 
barium is completely precipitated as carbonate. The pi'ecipitate is 
c‘()llected, washed with water until the washings give no reaction with 
silver nitrate; it is tlion dissolved in hydroohlorio acid, evaporated 
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to dryness, dissolved in water, and tlie chlorine titrated with a standard 
silver nitrate solution, with potassintn chromate as indicator. The 
solability of barium carbonate in water is so slight as to make no 
practical difference in the result. 

Bourget’s modification (Arch. Med. exper. Anat. Pathol.^ p. 444) is 
very similar. He dissolves the barium carbonate in a known quantity 
of hydrochloric acid, and then titrates ■with normal soda. 

^ W. D. H. 

Mode of Combination of Snlpburic Acid in Plastered Wines, 
and tbe Detection of Free Acid in Wines. By L. Magnier de 
LA Source (Go^npt. rend., 112, 341 — ^343). — The autifior ciiticises the 
| 5 aper of Boos and Thomas, and considers that when a wine has been 
thoroughly plastered, some of the potassium must necessarily be 
present as hydrogen sulphate when a formation of potassium hydro- 
gen tai trate has t^en place. 

ynlphuidc acid added to wine in quantity exceeding 1 gram per 
litre cannot be detected in the ash, unless potassium carbonate is 
added before evapoi*ation. This is the limit at which the presence of 
the acid can be distmetiy recognised by the taste. C. H. B. 

Separation of Titanium, Chromium, Aluminium, Iron, 
Barium, and Phosphoric Acid in Bock Analysis. By T. M. 
Chatard (Amer. Ghem. J., 13, 106 — 110). — The author asserts that 
success with this process, which is a combination of several methods, 
depends on careful attention to numerous details, for which the origi- 
nal must be consulted. The following gives an outline of the pi'oeoss. 
Silica is eliminated by evaporation with sulphuric aud hydrofluoric 
acids. The residue is treated with hydi'ochloiio acid, which leaves 
barium sulphate and uuattacked minerals ; fusion with sodium carb- 
onate decomposes the latter, aud enables the barium to be determined. 
The original hydrochloric acid solution aud the various secondaiy 
solutions obtained during the fusion and the precipitation of the 
baiuum, all of which should coutain the chromium and iron as sesqui- 
oxides, are mixed, precipitated with ammonia, the precipitate rodis- 
solved, and again precipitated to eliminate magnesium. The precipi- 
tate is once more dissolved, the solution evaporated, and tbe residue 
fused with sodium carbonate and nitrate. The melt is dis'^olvcd iii 
water, and the titanium detei-mined in the iusolublo portion l 3 y 
Gooch’s method (Proc. Amer. Acad., 12, 435; Ab&tr,, 1836, 492), 
The solution containing chromic and phosphoric acids is heated with 
ammonium nitrate as Jong as aluminium phosphate and hydroxide 
are precipitated ; the phosphoric acid is determined by the molybdate 
method. The filtrate is precipitated with ammonia and ammouium 
sulphide ; the precipitate is dissolved, the solution oxidised, evapoi*ated, 
treated with sodium hydrogen cai*boiiate, and filtered after some* 
hours; this eliminates any remaining alumina, after which the 
chromium is reduced, and precipitated with ammoni'um sulphide. 

A. G. B. 

* Qxuoititatiye Estimatioxi of Penta^ncoses (Pentoses) in 
Vegetables. By G. m Chalmot and B. Tollbns (Ber., 24, 694— 
696). — ^The anthora have improved the method of Guuther aud 
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Tollens (Abstr., 1890, 1352). Tlie decomposition of the substances 
is effected as befoi’e, with hydrochloric acid, bnt the furtni aldehyde, 
instead of being titrated, is precipitated with phen} Ihydrazine acetate, 
and the hydrazone weiglied. The distillation is conducted on a bath 
of Rose’s metal, with hydrochloric acid of ap. gr. 1*06 (lUO c.c.), 
fre«-h poitions of the latter being added until the distillate no longer 
gives the turfuraldehyde reaction. It is then made faintly acid with 
acetic acid, and in a determinate volume, precipitated with phenyl- 
hydrazine acetate, the hydrazone being collected in an asbestos filter- 
ing tube, dried in a special di*ying apparatus in a vacuum at 50 — 60® 
and weighed ; a correction is applied for its solubility. 

Arabinose, when small quantities (0*2 gram) are taken, yields 
52 7 pqjL* cent., and with larger quantities ((b5 eram), 47*7 — 50 2 per 
cent.; and xylose, 56 — 59 per cent, of furfuraldehyde. The mean 
yield is: Arabinose, 48*72 per cent.; xylose, 56*2o per cent ; and 
pentaglucoses (pentoses), generally 52*5 per cent, of fui*furaldehyde. 

Quantitative estimations of pentaglucoses (pentoses) in ihe under- 
mentioned substances (of which 2 — 5 grams were taken), by this 
method gave the following results : — 


Cheny gum . 


Wheat- straw 

24*9 

„ xylose. 

Oat-stmw. . • , 

226 

*• 1. 

Beech- wood . . 

19 7 

»» »♦ 

Fir-wood .... 

7-8 

»» 


Duplicate estimations of the above gave a maximum diffeience of 
0*6 per cent, of furfuraldehyde. It is thus established that penta- 
glucoses (pentoses) are very widely distiibuted in nature. 

A. R. L. 

Estimation of InTert-sugar in Molasses. By STTii]!:Gi.ii:R 
(Ohem. Oenir., 1891, i, 211 — 212; fi^om Znt, Ve>*e%n8 Rabenzuchennd.^ 
1890, 418, 964 — 975). — The author prefers yoldaiid’s reagent to that 
of Nessler for the determination of the iuvcit-sugar in molasses, and 
he also prefers clearing with sodium carbonate and “ blood-charcoal 
to lead acetate, lie recommends the following method : — 10 grams 
of molasses is weighed and dissolved in a 100 c c. fiask with 70 e.c. of 
water, precipitated with eodium carbonate, and warmed at 90 — 95®, 
until the precipitate becomes dense, then cooled by immersion in cold 
water, diluted to 100 c.c., and shaken with 1 — 2 grams of blood- 
charcoal. 50 c.c. of the filtrate is added to 100 c.c. of Soldamis 
reagent, which must be in a state of ebullition ; the liquid is heated 
lurther until boiling again commences, boiled for four minutes, and 
allowed to rest for one minute. It is then filtered through a double 
filter, and after oue-halt or two-tbii‘ds of the filtrate has passed 
through, it is retutned to the filter again, after which the precipitated 
cuprous oxide is washed with potassium hydrogen carbonate solution, 
until free from cupric sulphate, and then finally washed with hob- 
water. 

Fi*om the author’s results, 50 milligrams of invert-sugar reduce 
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from 140‘5 to 144*5 milligrams of copper; Herzfeld found 133 8 milli^ 
fframs : Bodenbender and Scheller found 141—142 milligi'ams. 

J. W. L, 

Estimation of Free Fatty Acids in Fodder. By G. Logbs and 
C. ClaesnEN (Jjandic. Yersttcks-titaf*^ 38, 314 — 316). — Pour methods 
of estimating the free fatty acid in fodders were compared for accu- 
racy. The methods were: — (1) to extract with ether, and titrate 
after previous drying for three hoars; (2) after three hoars’ drying, 
to add alcohol to the ethereal extract, and then titrate ; (3) without 
previous drying, to extract and treat as in (2) ; (4) to digest for 
three hours in cold ether, and titrate aliquot portions of the filtrate, 
with addition of alcohol ; an alcoholic solution of sodium hydroxide 
was employed, and phenolphthaMn used as indicator. Results : — 
(1) gives too low values, as in estimating the fat of many fodders a 
loss occurs by volatilisation during drying, and also the drying of the 
ethereal extract results in loss by volatilisation. Methods (3) and 
(4) yield results which agree well together, and these two methods 
are the only ones which can be i*ecommended to produce trustwovtliy 
results. JE. W. P. 

Alterability of some Food-fats. By 0. Reitmair (Landiv. 
Yersuch*t.-‘8tat,^ 38, 373 — 400). — The acidity, behaviour towards 
iodine, and the behaviour when saponified, of several fats was 
investigated. The following are tbe most important results : — Eai'th- 
nut fat is very changeable. When fresh it is nearly clear and thin, 
with a alight and agreeable taste and odour ; it contains no free fatty 
acids, and its saponification number is the least, and the iodine 
number the highest, of any observed. 

The expressed earth-nut oil changes slowly; only when much 
exposed to light it becomes, after a long time, viscous and rancid, 
and has then a lower iodine number and a higher saponification 
number. 

The fat iu earth nuts changes slightly when the outer shells 
remain uninjured. The fat of earth-nut cake changes most, and 
especially when the cake is poor in fat. The “ acid number ” of the 
fat rises quickly after the pressing out. The iodine number may 
sink to one-third of its oidginal value, especially in the case of old 
and bad nuts. 

To judge of the freshness of earth-nut cake from the chai*actor of 
the fat, the appearance of the fat is the first thing to be considered. 
If solid at the ordinary temperatore, much free fatty acid is present, 
and the less there is of fatty acid the softer the fat will be. The 
high iodine nnmher of the fat is the best criterion for the freshness 
of the cake, and of the seed from which it was prepared. 

hr. n. M. 

Detection of Tannin in Plants. By T. Waage (GJiem, Cenfr., 
1890, ii, 1030; from Apoth^ 2eit„ 5, 685 — 686). — The author con- 
fdders a sokition of perfectly anhydrous ferric chloride in ether to be 
‘the best reagent for tannin in plants, since tbe aqueous solution 
reacts with other substances besides tannin. Iodine and zinc chlonde 
has ihe objection that it nacts with gallic acid. Potassium di- 
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cliromate is a very delicate I'ea^cnt, but reacts also with hydi*oxy- 
aromatic substances. The author discusses the values of the rengents 
recommended by Loew and Bokorny, Gardiner, Darwin, Moll, and 
Klercker. Pfeffer’s. reaction, the fixing of aniline dyes, applies not 
onJy to tannin, but to phloroglucinol also. J. W. L. 

Estimation of Urea. By K. A. H. and J. SjCguibr 

(SkamUnav. Arch. Physiol., 2, 438 — 487). — See this vol., p. 758. 

Determination of Nicotine in Presence of Ammonia. By A. 
PbiZZOLATO (Oazzettff, 20, 780 — 798). — The method proposed by the 
author is based on the neutral reaction of a solution of nicotine in 
96° alcohol to litmus and alizarin, and on the insolubility of normal 
ammonium sulphate in alcohol of the same strength. The substaiiceh 
containing the nicotine and ammonia must be distilled in a current 
of steam with some alkali, which does not decompose nicotine, and 
the distillate collected in a knoivn volume of normal sulphuric ac*id 
sufficiently large to yield the acid salts of the base. The best alkali 
for distilling vrith the materials from which the nicotine is to be 
separated is magnesia, as this has no action on either nicotine or the 
associated proteid matters. The distillate is then reduced by 
evaporation to a volume of 50 — 100 c c , coloured with a drop of 
litmus or alizarin, titrated with a decinormal or normal solution 
of potash or soda, and evaporated to dryness on the water-bath ; the 
residue, which consists of the sulphates of nicotine, ammonium, and 
potassium- or sodium, is taken up with 60 c.c. of alcohol (98 — 99®), 
which dissolves only the nicotine sulphate. The solution is titrated 
in presence of the insoluble salts with an alcoholic decinormal solution 
of potash or ammonia (prepared by mixing 100 c.c. of a normal 
aqueous solution with 900 c.c. of absolute alcohol), finis) ing as soon 
as the suspended salts become slightly coloured. For every 30 c.e. 
of the decinormal solution used, an addition of 20 c.c. of 98* — 99 per 
cent, alcohol must be made to maintain the alcoholic strength of the 
Rolufion. The partial dissociation (1*3 per cent.) of the ammonium 
sulphate, on evaporating to dryness, i^endei'S a slight correction neces- 
sary. The amount of acid found to represent the ammonia present 
mnst be multiplied by 1’013 to obtain the real figures, and tho 
difference must be subtracted from the quantity of acid representing 
the nicotine. The necessity for making this correciion may bo 
avoided by re-acidifying the sulphnric acid solution after titiation, and 
befoi*e evaporating to dryness, and adding to the dry rosidue a quan- 
tity of alkali corresponding exactly with the amonnt of acid added ; 
taking care thalT the strength of the alcoholic solution titrated does 
not fall below 96 — 97®. 

A large number of experiments are given to prove the accuracy of 
the above methods. S. B. A. A. 

Estimation of Morphine. By G. Loofp (Ohem. Ocntr., 1890, ii, 
1034; compare Abstr., 1891), 1349, and Dietrich, this voL, p, 511) - - 
Replying to Dietrich’s criticisms on his method, the author contends 
that the employment of potassium carbonate has its advantages ; 
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that since he has fonnd calcium sulphate in morphine extracts, the 
precipitation as oxalate is not unnecessary; that a concentrated 
extract of opium contains a larger quantity of colouring matter than 
a dilute one : and that it is better to evaporate the ether layer, because 
morphine has been found in it after ten minutes’ shaking. 

J. W. L. 

The Assay of Quinine Sulphate by the Ammonia Process, 
By L. Puuxiru (-/. Pharm. [5], 23, 163 — 170). -After an examina- 
tion of the whole process, the following procedure is recommended. 
The sulphate is dried at 100”, and an amount is weighed off equiva- 
lent to 2 grama of the original sample, agitated with 35 parts of 
Avater (calcnlated on the anhydrous salt) boiled for one or two minutes 
to complete solution, and, after replacing the water boiled off, the 
solution is allowed to cool to 15”, and filtered at that temperature. 
5 c c of the filtrate is measured into each of three flasks, and ammonia of 
0*96 sp. gr. is mn steadily in to the first one until a slight precipitate 
remains nndissolved ; this, for example, may take 7 5 c.c. The second 
flask, i^ith 8 c.c., may yield a slight opalescence. Finally, the third 
receives 8‘5 c c., and gives a transparent liquid ; if this remains 
transparent for about a quarter of an hour, the assay indicates 8'5 c c. 
But if the second flask becomes clear after some minutes, and remains 
limpid, then 8 c.c. is the deflnite result. J. T. 

Toxicological Observations. By F. Giotto and P. Sncv 
(Gaszetta, 20, 619 — 631). — ^After pointing out the indecisive character 
of the tests hitherto proposed for vegetable alkaloids in-presence of 
ptomaines, the authors describe some observations of cases of sus- 
pected poisoning with atropine, and their experiments with animals 
and solutions of atropine, from which they draw the folloviing con- 
clusions: — (1.) Vitali's reaction for atropine is only slightly less 
sensitive than the mydriatic action, 0 0000002 gram being the 
smallest amount that can be distinctly detected by the former method • 
rabbits dosed with slightly less than this amount should be Kept 
under observation for at least half an hour. (2.) The changes which 
an aqueous solution of atropine undergoes (Fluckiger, Phar^n, Ghem. 
1888, 542) are accelerated by exposure to light, and pix)hably by 
dilution and a moderately high temperature; free atropine is moi4 
readily altered than its salts, and the product in any case does not 
respond to either the chromatic or the physiological test. (3.) Tu 
the extracts from two human bodies, obtained by the Stas-Otto 
method, Yitali’s reaction was obtained in the absence of atropine • 
some ptomaine capable of giving this reaction must therefore exist in 
putrefied animal remains. (4.) It appears that purification of the 
extracts, whilst removing a considerable portion of the atropine 
\!iheii present, only partially removes this ptomaine. ^ 

The authors hold that m medico-legal investigations evidence of 
the presence of a poison cannot be considered conclusive unless its 
characteristic chemical reactions, together with its physioh 
effects, are severally and satisfactorily exhibited. S. B A 
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Relations between the Lines of Various Spectra- By W. N. 
Hartley (PM. Mcbg. [5], 31, 369 — 363). — A reply to some criticisms 
on the author’s work by J. S. Ames (this vol., p. 2). J. W. 

Absorption Spectrum and Colour of Liquid Oxygen. By 
H. Olszewski (^Ann. JBhys. Ghem, [2], 42, 663 — 665). — In his former 
examination of the absorption spectrum of liquid oxygen (Abstr., 
1887, 626), tho author found bands corresponding with the wave 
lengths 628, 677, 636, and 480. Liveing and Dewar (Abstr., 1891, 1), 
on examining the absorption spectrum of gaseous oxygen under high 
pi*essui*e, found the same four absorption bands in the visible part of 
the spectrum, and also two bands in the extreme red corresponding 
with the Fraunhofer lines A and B. 

The author has lately had occasion to prepare liquid oxygen in 
some quantity and has repeated his examination of the absorption 
spectrum, more particularly in the extreme red. The column of 
liquid oxygen obtained had a thickness of 30 mm., and was 60 mm. 
in height. It was contained in a thin glass vessel surrounded by 
three glass beakers, in order to protect it, as far as possible, from out- 
side heat. In this condition it was found possible to keep a sufficient 
quantity for the purpose in view, under atmospheric pressure and at 
its boiling point —181*4®, for over half an hour. The observations 
gave the four absorption bands before obtained, and also a fifth 
corresponding with the iPiunnhofer line A, This band is of less 
intensity than those of wave-lengths 628, 677, and 480, but sti*onger 
than the band 636. An absorption band corresponding with the 
Fiaunhofer line B was not observed. 

Liquid oxygen, as first obtained in small quantity in 1883, was 
described as being colourless. Since then the author has repeatedly 
had under examination liqiiid oxygen in larger quantities, and ho has 
invariably noticed that a layer of greater thickness than 15 mm. has 
a distinctly blue colour by tiansmitted light. In the above experi- 
ments, in which liquid oxygen was employed in laiger quantity than 
had hitherto been the case, the pale-blue colour of tho liquid was 
particularly noticeable. As* special precautions wore taken in puri- 
fying the gas, and the absence of ozone was ascertained by special 
tests, thei*e seems no reason to doubt that the colour observed is 
characteristic of oxygen in the liquid state. In the author’s opinion, 
tho blue colour of the sky is therefore probably due to the oxygen in 
the atmosphere, since this element, at any rate in the liquid condition, 
is blue in colour. H. G. 

New Method of Investigatiixg Faint Bands in Spectra; 
Spectra of Hydrocarbons. By H. Deslandhes (Oompt, rend.^ 112, 
661 — 663). — The bands \ 438*19, X 437*13, and X 436*6 obsoiwed, 

VOL. LX. 3 / 
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together with the ordinaiy hards of hydrocarbons and of cyanogen, 
in the electric arc and in the combrstion of cyanogen, have been 
vaiionsly attributed to cyanogen and to hydrocarbons. The applica- 
tion of the method of calculation previously described (Abstr., 1888, 
()37), shows that from the known 16 bands of hydrocarbons the 
positions of the three bands in question can be accurately calculated, 
and hence the author concludes that they really belong to the hydro- 
carbons. Calculation indicates the presence of bands at \ 408*35 and 
X 408 17, but they -will be Tery feeble, and will be more or less hidden 
by the intense bands of cyanogen. 0. H. B. 

Hefiraction and Dispersion of Flnorobenzene and Allied 
CompoTtnds. By J. F. Gladstone and G. Gladstone (Phil Ilag. 
[5], 31, 1 — 9). — The following table contains the index of refraction 
of flnorobenzene, as determined by the authors, for the principal lines 
of the solar spectrum, together with the customary optico-chemical 
values deducible from these numbers.] [ The tempeiature of observa- 
tion was 22*8“ : — 



A. 

0. 

B. 

F. 

G. 

H. 


1-4563 

42-92 

0*63 

1-4606 

43*83 

0-63 

1-4646 

43-70 

0-63 

1*4751 

44-68 

0-48 

1-4810 

45-61 

0-44 

1-4935 

46-40 

0-35 

jii 

Molecular refraction, ^ ^ M 

Atomic refraction of fLiioime ........ 



It thus appears that the atomic refraction of fluorine in organic 
compounds is very small compared with that of chlorine, bromine, 
and iodine, the values for which are 10*00, 15*23, and 25 20 respec- 
tively for the line A. The atomic dispersion of fluorine, too, is 
anomalous, the refraction being less at the blue end of the spectrum 
than at the red. A consideration of various inorganic fluorides served 
to confirm the above i-esults with regard to the optical properties of 
fluorine. J. W. 

Dispersion of Carbon Compounds: Ethereal Salts. By P, 
Basbiek and L. Roux (Gomjit, rend,, 112, 582 — 584; compare Ahstr., 
1890, 1353). — In the ethyl salts of acids of the acetic series, and iu 
the acetates of the radicles of the methyl series, ally], and honzyl, tlie 
specific dispersion increases with the molecular condensation. The 
mean diflerence between the molecular dispersive powers of two con- 
secutive homologues is practically constant, and is equal to 7*5. The 
molecular dispersive power of the alkyl salts is equal to the algebraic 
sum of the molecular dispersive powers of its components. Isomerides, 
such as ethyl formate and methyl acetate, have very different dispersive 
powers. 0. H- B. 

Relations between Dispersion and Chemical Constitution. 
By J. W. Bbuhl (Zeit. physikal OJiem,, 7, 140 — ^193). — After giving 
a short historical survey of the woi'k already done on the optical 
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dispersion of organic substances, tlie author proceeds to discuss the 
ments of the various dispersion constants which may be adopted. 
He rejects the expression for the specific dispersive power used by 

TJ 

Barbier and Roux, namely, — , where B is the second member of 

Vu 

Cauchy’s dispersion formula, and A the density (Abstr., 1890, 673), 
on the ground that it is theoretically without foundation and inexact 
in practice; and prefers to follow the example of Gladstone, who 
simply subtracts the specific refractive powers for two difEerent wave- 
len^hs in order to obtain the specific dispersive power. Instead 

however, of employing the empirical refraction constant, ~ "T— , used 

d 


- 1 


by Gladstone, he takes the “ theoretical ” constant — , 

his expression for the molecular dispersive power becomes 


,, so that 


\?2/ + 2 Wa® H- 2/ il * 


the light used being Ha and Hy (Fraunhofer, 0 and /). This 
formula is practically independent of the temperature, and varies 
only very slightly even when the substance passes from the liquid 
into the gaseous state, which gives it the preference over Gladstone’s 
formula. 

From the data available for isomeric substances of the fatty series 
with similar distribution of valencies, it follows that the position of 
the atoms in the molecule has little, if any, infiuence on the dispersive 
power: on the other band, if the distribution of the valencies is 
different in two isomeric substances (for example, allyl alcohol and 
propaldehyde) then the specific and molecular dispersive powei*s are 
also different. 

The following homologous series of or paraifinoid deriva- 

tives were investigated: — alcohols, ethex*s, bx*oniides and iodides, 
aldehydes, ketones, acids, ethereal salts, and acid chloiides. It was 
found that in all these series tbei*e is a constant diffiTcnoe in 
molecular dispersive power for a difierenco in composition of CHs ; 
the value ranges from OT04 (aldehydes) to 0*119 (iodides), aaid is in 
the mean 0*110. 

In the case of the olefines and benzene derivatives, the difference is 
not constant, but as the data hero are limited no safe conclusion can 
be drawn. 

The author, from the material he has collected, iwises the values 
foi' the atomic refractive powers to be attributed to the elements, and 
also gives numbers for the atomic dispei'sion. He distinguishes 
between oxygen united to 2 atoms of carbon (ether oxj^gen) and 
oxygen united to 1 atom of carbon and 1 of hydrogen. The following 
table contains his results (p. 776). 

It is thus apparent that the dispersive power is essentially additive 
in character, but pi‘ofonndly modified by sti'ucbnral influences. A 
glance at the table further shows that them is no simple relation 
between the refractive and the dispersive power of substances. 

3/2 
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Atomic refraction. 

Atomic 


Old valaes. 

Revised values. 

dispersion. 


2-48 

2*3G5 



1*01 

} { 

1*103 



1*606 


TThliAr OTveren 

1*655 

0-012 


2-34 

2*828 

0*086 

v^cijruuiXj xio #♦•••• •••• ••• 

Ifitrogen (singly bound to carbon 

3-02 

2*76 

0-19 

.....A* 

om.) /■•■*** 

Oblorine • • • 

Bromine 

6-02 

8*95 

6*014 

8*863 


Iodine 

13*99 

13 *808 


EHiTlfine linbinff. 

1*78 

1-836 


4 enA lintinfif ....... 

1*97 

2*22 

■■ 



Tlie data for the olefines and the deri7atives of benzene throw no 
light on the distribution of the bonds in the latter : one can only say 
that the nnclens is certainly not held together by nine ordinary fatty 
bonds. A few cinnamyl compounds were investigated. Tliese sub- 
stances have an abnormally high dispersive power, and this the 
author is inclined to attribute, with Gladstone, to the presence in 
them of an unsaturated carbon atom directly bound to the benzene 
nucleus. When a carbonyl group is linked to an unsaturated carbon 
atom, as in acraldehyde, the dispersive power is here also unusually 
great. J. W. 

Optical Properties of a-Bromonaplitlialene. By B. Walter 
{Ann, Fhys. Ghem, [2], 42, 511 — 512). — a-Bromonaphthalene, in 
addition to having a strong dispersive power, is very transparent to 
ultra-violet rays. This combination of optical properties makes the 
substance an important one in researches on fluorescence, phosphor- 
escence, &c. The coefiicient of refraction alters compai*ativoly little 
with the temperature. J. W. 

Phosphorescence of Minerals under the Influence of Light 
and Heat. By H. Becquerel {Gompt retul^ 112, 557 — 563). — 
Various forms of fluorspar from various sources were excited by 
light, heat, and the electric spark, and the spectrum of the phosphor- 
escence was examined. Measurements of the wave-lengths of the 
bands are given. In the phosphoroscope, the bands that are visible 
or have the highest intensity vary with the speed of rotation of the 
■disc, a result due, according to the author, to differences in the per- 
sistence of the phosphorescence of the various substances that are 
present in the fluorspar and give rise to the different spectra. The 
electric spark excites phosphorescence in the same way as sunlight, 
and the spectra are the same ; the effect is more intense with the 
spark than with sunlight, probably because of the high proportion of 
rays of high refrangibility in the former. When the fluorspar is 






GENERAL AND PHYSICAL CHEMISTRY. 


777 


heated, a limited quantity of energy is set free in the form of luminous 
vibrations, but if the heating is continued, the phosphorescence 
ceases. It can, however, be restored by exposing the substance to 
light or the electric spark. Tho bands in the spectrum when the 
substance is heated, have the same positions as in the phos23horo- 
scope, but they have diffei'ent relative intensities. The relative 
intensities also vary with the temperature. Phosphorescence undei 
the influence of heat belongs in fact to the same class of phenomena 
as phosphorescence excited by light. 0. H. B. 

Experiments with Selenium Cells. By S. Bidwell (FMl, 
Mag, [5], 31, 250 — 256). — Selenium cells made in the manner 
suggested by the author (Nature, 23, 68) gradually lose their gi^eat 
resistance and also their sensibility to light. Only one cell out ot 
13 retained its original sensitiveness over a space of 10 years. A 
current from a 26-volt battery, passed through a selenium cell with 
copper electrodes for two days, deposited amorphous selenium and an 
oxide of selenium at the anode. The resistance of the cell was then 
different, according as the current passed from anode to cathode or 
from cathode to anode. When a piece of magnesium ribbon was 
burnt near this cell, a current from anode to cathode was indicated 
by the galvanometer, which ceased when the light was extinguished. 
The current w'as proved not to be due to theimoelcotric action. 

J. W. 

Chemistry of Secondary Batteries. By J. H. Gladstone and 
W. Hibbert (Phil, Mag, [5], 31, 42 — 44). — Prankland (Abstr., 1890, 
842) has contended that the lead compounds which play the chief 
part in the chemical reactions taking place on the charging and dis- 
charging of secondary cells are subsulphates. The authors have 
already shown that one of these is not a definite compound (this vol., 
p. 3), and now prove that the second substance, PbsSaOio, denved 
irom sulphuiio acid and red lead, may be deoomi)osed by a solution 
of ammonium acetate, which dissolves out load sulphate and leaves 
behind lead peroxide. 

An analysis of the I’esidue left by the action of pure dilute snlph- 
ui'ic acid on spongy lc«xd during a period of five months, gave tho 
composition 82 per cent, lead sulphate, and 18 per cent, metallic lead. 
Only 11 per cent, of metallic lead remained wdion the acid in a 
similai* experiment svas mixed with sodium sulphate. J. W, 

Eleotrical Phenomena Developed in the Formation of Solid 
Carbonic Oxide. By G. Haussknech'! (Bei\, 24, 1031—1032). — 
Solid carbonic oxide is easily obtained by allowing tho liquid com- 
pound contained in an iron cylinder to evaporate i*apidly into a bag 
of sail cloth. When a bag of 1 — 2 litres capacity is emifloyod, and 
the experiment conducted in the dark, a pale, greenish- violet light is 
observed in the bag, and electric sparks of 10 — ^20 cm. in length 
shoot out through the pores of the bag. If the hand is brought in 
contact with these sparks, the same pricking sensation is felt as is 
produced by an electrical machine. The cause of these electrical 
phenomena is probably the same as in Armstrong’s gas electric 
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loacliine. The carbonic oxide as it rushes out from the cylinder is 
pressed i-apidly through the fine openings in the sides of the bag, and 
thus is strongly rubbed, and also causes small quantities of the liquid 
and solid to rub together. An essential condition for success is the 
absence of air in the carbonic oxide employed. The phenomenon of 
light is first developed when a crust ot solid carbonic oxide of 
0-5 — 1 cm. has formed in the bag. The author is engaged in in- 
vestigating the nature of the phenomena and determining the quan- 
tity of electricity developed. JB). 0. 

Specific Inductive Capacity of Electrolytes. By E. B. Rosa 
(Th.iL Mag. [5], 31, 188 — 207). — ^The author studied the specific 
inductive capacity of water and alcohol by measuring the force 
exerted between a fixed and a movable electrode in an electrolytic 
cell. The following is a summary of his results : — 

(1.) The expression for the force between two electrodes having a 
homogeneous medium between them is of the form F = AKV^ 
Tvhere ¥ is the force, A a con«itant, K spooido inductive capacity of 
the medium, and V potential. For a given liquid and given electrodes 
at a constant distance, P is propoitional to Y\ This holds for 
electrolytes as well as dielectiics through a range of potential from 
1 to 60 volts. 

(2.) When the potentials and medium are constant, and the 
distance between the electrodes is varied, F is independent of the 
nature of the medium, depending only on the capacity of the con- 
denser. 

(3.) When the rate of alternation of the current changes, the 
force is but slightly altered, unless the electrolyte is a fairly good 
condnetor. In the latter case, the force is diminished if the speed 
is reduced, owing to polansation, 

(4.) When the conductivity of distilled water is increased by the 
addition of tap water, or of minute quantities of acid or of copper 
sulphate, the force is not greatly altered, although the ciin^ent in- 
creases many times. The slight dem^ease observed is probably due 
entirely to polarisation. 

(5.) With rise of temperature, the conductivity increases while the 
force diminishes, the rate being practically constant within the range 
of experiment. This diminution is not due to polarisation, for the 
increase of conductivity is comparatively small, and a slight fall of 
temperature conditions an immediate and full restoration of the force. 

The electrolytes considered behave therefore very much as di- 
electrics. The following values of K were obtained at 25^ 0 : — ^For 
water, K = 76' 7 ; for alcohol, K = 25*7. These determinations 
agree with the work of Cohn and Arons and others. 3 , W. 

Electrolysis. By F. Bbauit (Ann. Phys. Ghem. [2], 42, 
460 — 464). — Grotthns ((xilberfs An^ialen^ 61, 65) passed an elective 
current through two solutions of silver nitrate, communicating with 
each other only by means of a crack in the glass tube containing one 
of them. The positive pole was immersed in the external vessel. He 
observed that silver was deposited on the outside of the crack, whilst 
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oxygen wa<? given off on the inside. The author has now made a series 
of experiments which confirm this observation. He finds that the 
silver is only deposited when the intensity of the eniTent has attained 
a certain minimum value -which depends on the strength of tlie 
solution. 

The corresponding phenomenon was not observed with manganese 
and nickel salts, but salts of lead, gold, palladium, cobalt, and iron 
showed it distinctly. Formation of a peroxide which might conduct 
as a metal seems to be without influence in producing the electro- 
lysis. 

As the current passes, bubbles of gas may be seen in process of 
formation in the crack, which pulsates as the bubbles increase in size 
and are liberated on reaching the surface. This may be also noticed 
with acids and alkaline salts. In the dark, sparks may be observed 
within the crack. The hi*eadth of the crack need not be very small, 
as the phenomena of electrolysis were observed at a slit of 0*06 mm. 
breadth cut in a mica plate. 

The author considers the sparks to be due to the recombination of 
the oxygen and hydrogen liberated on the passage of the cun^ent. 
Further experiments on the subject are promised. J. W. 

Influence of Temperature and the State of Aggregation on 
the Behaviour of Bismuth in the Magnetic Field. By P. 
Drudu and W. Nbrnst (Awj. Fh^s, Ohem, [2], 42, 668 — 680). — The 
Hall phenomenon of the rotation of the equipotential lines by a gal- 
vanic enrrent, in the case of bismuth is found to he less marked at 
a temperature just below the melting point than at the ordinary tem- 
perature. Above the melting point the effect is so slight as to have 
become scarcely measurable. On allowing the bismuth to solidify 
and cool down again, it did not return exactly to its initial condition 
as measured by the Hall effect. The increase in the resistance of 
bismuth in the magnetic field also becomes smaller with rising tem- 
perature. The increase in this case alieady becomes very slight at 
a tempei’atui'e much below that at which bismuth melts. The bis- 
muth does not return to its initial resistance on cooling. 

Antimony was also examined with somew'hat similar results, the 
effect of change of temperature being, however, far loss marked tlian 
in the case of bismuth. In tho case of mercui^, the Hall effect 
could not be measui*ed, and although a distinct increase of resistance 
was noticed, the influenco of temperature was not ascerLainod. 

Bismuth, as far as could be asceiiiaincd, undergoes no change in 
optical propei’ties in the magnetic field. H. G. 

Detenninatiou of Critical Temperatures and Pressures^ 
especially that of Water. By L. Oailletbt and H. Colard eau 
(Oompt rend.^ 112, 663 — 666). — In order to eliminate the action of 
water or other liquids on glass, and to avoid the necessity for ob- 
serving the meniscus, the liquid is placed in a metal tube connected 
with a manometer. Varying quantities of the liquid are used, and iho 
apparatus is heated to definite temperatures and the pressure ob- 
served. If the quantity of liquid is insujfficient to fill tho apparatus 
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even when it has expanded, but is suflficient to furnish a saturated 
vapour, the pressure of the saturated vapour is the same at any- 
given temperature below the critical point, whatever may be the 
weight of the liquid in the apparatus. Beyond the critical point, 
howcTer, the pressures are different for each particular weight of 
liquid in the apparatus. The determination of the cidtical point, there- 
fore, resolves itself into a determination of the temperature at which 
the curve of pressure with different quantities of liquid in the appa- 
ratus ceases to be independent of this quantity. Details of the measui*e- 
ments in the case of water will be published after the manometer has 
been verified by means of a special manometer at the Eiffel tower. 

0. H. B. 

Specific Gravity of a Liquid a Function of its Boiling Point 
and Molecular Weight. By A. B. Richabdson ((7Aem. N&os, 63, 
58 — 60). — The boiling point of a liquid has been shown to be to some 
extent dependent on its molecular weight, but hitherto between 
specific gravity and the temperature of ebullition no definite rela- 
tions seem to have been observed. In this paper, the author en- 
deavours -to show the existence of such relations, considering only 
those liq-uids which have a specific gravity greater than unity. 

Imagine the case of a liquid heated to temperatures far above its 
boiling point. Also conceive that ebullition has by some means been 
prevented. Under such circninstances it is palpable that the specific 
gravity oi the liquid will have much decreased, taking it for granted 
that &e liquid would continue expanding. At some temperature, 
co:^tant for each liquid, the specific gravity wo-uld at last assume 
unit value. Here, then, is a new condition of liquid matter, namely, 
the temperature at which each given liquid attains unit specific 
gravity. To arrive at these temperatures, two measurements are 
r^nired for every liquid. We must know the specific gravity at some 
given temperature, and the rate of expansion between 0® and the boil- 
ing point. 

From existing data, the values of T, the unit specific gravity tem- 
peratnie, and of Ta, the absolute temperatuie of unit specific giavity, 
are calculated for a number of liquids. Plotting these values as ordi- 
nates against the specific gravities as abscissae, regular curves are ol)- 
tained, showmg that specific gravity is a function of the tempemturo 
of unit specific gravity. The values of T/?^, where m is the mole- 
cular weight, are very uniform, and many of them closely approximate 
to the number 2. Hence, since T/w approaches constant value, tho 
temperature of unit specific gravity varies as the molecular weight, 
and the specific gravity is therefore a function of the molecular 
weight. Lastly, there is a greater unifoimity between the values of 
Tayte, where tit is the absolute temperature of boiling, than between 
those of T/m, and consequently all that has been said with regard to the 
values of the latter applies with even greater force to values of Ta/^a. 

H d 

Laws of Dissociating Gases. By A. J. Swabt {Zeit. physdal. 
Ohem,^ 7, 120 — 139). — ^The fundamental equations for ideal gases are 
put into the following form, in order to take into account the volume 
of the molecules and their attraction for each other : — 
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I. Physical equation. ... j — &) = T2R. 

IT. Chemical „ .... X - 1 = 2/i log, C. 

R is the gas-constant for each constituent of the dissociating 
mixture, n the number of molecules of each constituent that partici- 
pate in the reaction producing equilibrium, 0 the conresponding con- 
centration, q the internal heat tmnsformation per half kilogram mole- 
cule, and K a constant of integration. 

The case of nitrogen peroxide is first studied, the proper values 
being inserted in the above equations, and the law for the dissociation 
deduced from them. ITatanson’s expeiimental results compared with 
the calculated values show a fair agi^eement. 

The equation obtained is then applied to the investigation of the 
coefficient of tension, the coefficient of expansion, the critical tem- 
perature, the specific heat, and the velocity of sound in dissociating 
nitrogen peroxide. In these cases also the accordance of theory with 
experimental results is satisfactory. Applications to other dissociating 
gases are also made. J. W. 

Constant Vapour Pressure. By J. L. Akdreab (Zeit. pliybiJcaL 
Ghent,, 7, 241 — 273). — It is a well-known fact that the vapour pressure 
of any hydrated crystalline salt alters with the amount of water the 
salt contains, that of CuSOijS — ^oH 20 being greater than that of 
CuSOi,! — 3 H 3 O, and that of the latter in its turn greater than 
CuSOi with less than 1 mol. of water. Whether the alteration is 
more or less gradual, or whether it takes place in an abrupt man- 
ner as the proportion of the water to that of the salt is increased, 
has not yet been ascei'tained, and the object of the present paper 
was to obtain an answer to this question. 

Two methods of observation were employed, the one statical, and 
the other dynamical. In the statical method, two samples of the same 
salt in dilferent degrees of hydration were enclosed in vacuous bulbs 
connected by means of a (J-tube filled with oil, which served as a 
manometer for indicating and meaburing an excess of i)ressuro in 
either bulb. By means of this appaz*atub, experiments could be con- 
ducted at vai*ious tempex'atui'os. In the dynamical method, two 
bulbs were taken, and, as before, filled with different samples of tlie 
hydrated salt. Each was weighed separately, and the two then so 
connected as to allow a free passage of water vapour from the one 
bulb to the other, both being perfectly shut off from the outside air. 
Under these circumstances, water passes from the salt of higher to 
that of lower tension, this continuing until equilibrium is established, 
a change which is readily ascertained by disconnecting and weighing 
the bulbs from time to time. When the weights become constant, the 
salts in each bnlb arc analysed, and the change which has taken place 
determined quantitatively. 

Three salts were examined, strontium chloride, copper sulphate, 
and sodium caibonate. With the first of those baits, three experi- 
ments were first of all conducted by the dynamical method. The two 
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l)XLlbs contained in the three cases SrCIijS'SHaO and 
SrCl2,o*SH20 and SrCli,5‘8H30 and 2*6 H^O. They were lett 

connected \Nith one another for G6 days, and weighed from time to 
time. Xo change of weight in any of the bulbs was noticed during 
or at the end of this time. The conclusion is that no aneqiial exchange 
of water had tahen place between the above salts, and that their vapour 
pressnres are therefore the same. Two experiments wei‘e now con- 
ducted in which the bulbs contained SrCl3,6*8B[20 and I'GoHiO, 
and SrChjS'BHiO and 0*6H2O. These bnlbs were left connected in all 
for 200 days. In the first pair, a passage of water from the salt of 
higher to that of lower hydration took place during the first 19 days, 
and after this no further change occurred. In the second pair, a similar 
change took place, and was completed in about 6Q days. On analy- 
sing the salts at the end of the experiments, they were found to have 
the composition SrCl2,5'42H20 and 2‘01H20, and SrCl3,4‘01H^O and 
2 OlHaO. Prom this it appears that SrCl2,6*8H20 has a greater ten- 
sion than a salt containing less than 2H3O ; bat fi*om what has gone 
before it appears that its tension is not greater than that of any salt 
containing more than 2H3O. Between Sr0l3,2H2O and SrOl2,0H2O no 
increase, therefore, in the vapour pressure of the hydi*atcd salt takes 
place, but salts of all intermediate compositions have the same vapour 
pressures. This result was confirmed by the statical method, in which 
case salts of composition between those above quoted were enclosed in 
the two bulbs of the apparatus, and tbe pressure in the two was 
found to remain eqnah Variation in temperature made no difference 
in the result as long as the heating of both bulbs was the same. On 
the other hand, when a salt containing more than 2H2O was enclosed 
in one bulb, and a salt containing less than 2H2O iu the other, a very 
distinct excess of pressure was noticed in the former bulb, the differ- 
ence becoming more pronounced as the temperature was raised. Ex- 
periments were also made to ascertain whether SrCl2,2H20 has a 
greater tension than SrCl2,H30, but with negative result. 

The investigation of the behaviour of the other two salts was 
carried out in a perfectly similar manner. It was found that the 
tension of CuS04,8 — 5H3O ivas greater than that of OuSOi,l — 
and that the latter is greater than that of GUSO4 with less than 
1 mol. of water. Between the limits given here, howovei', the vapour 
pressures remain constant, so that the pressure does not change 
gradually, but undergoes an abrupt alteration at CaS04,H20 and 
CuS 04,3H20. In tbe case of sodium carbonate, there is no change 
in the vapour pressure between K'asCO^HiO and Na2003,4*5H20, as 
also between Na2C03,6*95H30 and 3Sra2CO3,10H2O. The experiments 
do not serve, however, to determine the exact composition of the inter- 
mediate hydrate. 

From the above it is evident that the vapour pressnres of salts of 
different hydration are equal when the salts contain an amount of 
water which is either above or below a certain limit. In the cases 
considered the limits are SrCh^Wi^O, CaS04,H30. and CuS04,3H30, 
N'a200s,H30, and probably hra9C03,6*7fl30. On the other hand, the 
vapour presssures of salts of different hydration are unequal when 
one salt contains an amount of water which is greater, and another 
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bait an amount of water which is less, than a certain limit. It is, 
therefore, obvious that the vaponr pressure of any hydrated salt will 
not change regularly with tile degree of hydration, but thac the 
change will be abrupt and occur at certain intervals. H. 0. 


Vapour Pressure of Copper Potassium Chloride and its 
Solutions. By J. G. 0. Vuiens {Zeit physikal. Ohem.^ 7, 194 — 220). 
— This research is supplementary to those of Meyerhoffer (Abstr., 1889, 
819, and 1890, 564), who investigated the reciprocal transformations of 
the various compounds of cupx'ic chloride with potassium chloride, and 
the solubility of the systems composed of these substances. The author 
has now made a complete set of corresponding determinations of the 
vapour pressures of the solid compounds and of their saturated solu- 
tions. He finds, in confiimation of Meyerhoffer’s work, that the 
vapour pressure at the temperatures of transformation of one system 
into another is always the same, iiTespective of the composition of the 
mixture ; and has succeeded in many cases in pursuing the curves of 
vapour pressure into the unstable region beyond the point of trans- 
formation. 


In order to compare his results with the deductions from thermo- 
dynamical theory, he determined the heat of combination of the water 
of crystalUsaliou in the compounds, and calculated the vapour tensions 

by means of the foi*mula where P is the ratio of the 


maximum pressure of the vapour from the water of crystallisation to 
that of pure water; T the absolute temperature, and Q the heat 
developed by the combination of IS kilos, of water. The theoretical 
and experimental numbeis are iu satisfactory agreement. J. W. 


Vapour Pressures of some Aqueous Salt Solutions at O®. 
By 0. Dibteeici (Ami, Fliys. Ghem, [2], 42, 513 — 536). — ^Ina former 
paper (Abstr., 1890, 207), it has been shown that saturated water 
vapour at O'’ obeys the ordinaiy gaseous laws and the pressure which 
it exercises was calculated from measuinmcnts of the density. The 
vapour pressures of some salt solutions have now been determined in 
like manner, and the reduction of the va])our pressure of the water by 
the addition of the salt thus ascertained. The method used was, as 
before, calorimetrical, tho weight of water converted into vapour and 
occupying a certain known volume being deteimined by mcasxuing 
the heat of vaporisation. 

Tho salts examined wei*e sodium chlonde and nitrate, potassium 
chloride, bromide, and iodide, and lithium chlonde. In tho case of 
the potassium salts, the reduction in the vaponr pi*essui‘e of tho water 
was found to be very neaily propoxtional to the amount of salt pi'c- 
sent. With sodium niti^ate, the vapour-pressure reduction decreasos ; 
with sodium chloride, and still more with lithium ohloidde, it increases 
more rapidly than the amount of sale. It is, therefore, evident that 
the altei'atiou of vapour pressure with the amount of dissolved salt is 
different for different salts at 0**, as has already been shown to be the 
case for other temperatures by Tamman aud Emden (Abstr., 1887, 
VC4). Since the ratio of a vapour pi^ossuro of the solution to that of 
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pxtre -water should, according to Baho’s la-w, remain unchanged hy 
temperature, a comparison of the author’s results for 0° with those of 
Tamman for 100® is made, and the above law is found to hold good 
with remarkable accuiacy. 

According to the Van’t Hoff theory, the vapour-pressure reduction 
should be proportional to the amount of salt present, or accepting the 
dissociation hypothesis of Arrhenius, should decrease with increasing 
concentration. The results with sodium and lithium chlorides are, 
however, in direct opposition to the latter view, which only those 
obtained with sodium nitrate support. The author calculates the 
values of Yan’t Hoff’s coefficient i from his i‘esults, and compares them 
with those obtained by Arrhenius &om the electncal conductivities 
and the reduction of the freezing point. The agi*eement is far from 
satisfactory. Two non-electrolytes, cane-sugar and urea, were also 
examined, "and for these Talues for i of 1*08 and 0*84 were obtained. 

H. 0. 

Apparatus for Freezing Point Determinations. By E. Bisuk- 
MANsr (Zeit, phifsikal. Gliem., 7, 328 — 330). — The apparatus, of which 
a sketch is here given, is a slightly modified form of that described 
by the anthor in a former paper (Abstr., 1889, 11). It consists of 
the inner vessel A, surrounded by the air-jacket B, and placed in a 
cooling solution or mixture in the outer vessel 0. Into A a weighed 
quantity of the solvent is introduced. This is done by weighing the 
liquid in a Sprengel transferring it to A through the side 

tube on the right, and then weighing the empty Sprengel tube. After 
the freezing point of the solvent has been ascertained in the usual 
manner, a weighed quantity of the substance which is being experi- 
mented with is introduced through the side tube into A, and after it 
has all been dissolved by the solvent, the freezing point of the solu- 
tion is ascertained. The difference between this and the former 
determination gives the freezing point reduction. 

The thermometer D registers only in all about 6® and is graduated 
to absolute measurements are not required, it can bo 

adjusted for use with any solvent by means of a small roHorvoii* at 
the top, to or from which some of the meremy can be removed at 
will, so that the readings shall fall on suitable portions of the scale. 
A stout piece of platinum wire, introduced through a glass tube in 
the cork canying the thermometer, serves as a stirrer. When a very 
hygroscopic substance is used as the solvent, it is advisable to pass a 
stream of air, dried by being passed through sulphuric acid in the 
bulbs F, through the space between the stiiTer and the glass tube. 
The india-rubber tube E, fastened to the upper portion of the stiiror, 
enables the operator to secure a firm grasp of the latter. When 
dealing with hygroscopic substances, the apparatus should be closed 
with tightly-fitting india-rubber stoppers. On introducing the 
material experimented with into the apparatus, it sometimes happens 
that a portion remains adheiing to the side tube, the therraometei^ 
or the stirrer. The inner tube should then be removed from the 
vessel B, and inclined, so that the solvent enters the side tube, and, after 
dissolving the substance remaining in this, is made to wash the stirrer 
and thermometer when the tube is returned to its original position. 
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In liquids wMch do not readily crystallise, crystallisation may be 
induced by introducing a small quantity of tlie previously crystallised 
holvent. In the tube A of the sketch, a small quantity of the solyent 
is placed, and after being drawn into the tube B, closed at the top by 
means of the pinch-cock 0, it is submitted to a temperatoo suffi- 
ciently low to cause crystallisation. On withdmving B from A, and 
warming slightly, the solid becomes sufficiently detached to allow a 
small poi'tion to fall from tlio tube on opening the pinch-cock. B is 
then replaced in A, and left in the freezing mixture until again 
i*e(|uired. 

The above apparatus may be employed not only with substances 
solidifying at low temperatures, but also with solvents which are 
themselves solid at ordinary temperatures. The author quotes experi- 
ments with phenol and with naphthalene as solvents in illustration of 
this, in which cases the outer vessel 0 was replaced by a beaker 
filled with water and by means of a thermostat kept constantly at a 
tempeiature a little below that at which the solvent molts. 


H. 0 
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Thermal Potential for Dilute Solutions. By E. Riecke 
(Ann. Fhjs. Gli&n. [2], 42, 483 — oOl). — The author, taking the 
fundamental equation of Gibbs as his basis, calculates the potential 
for the components of a dilute solution ; and then applies his results 
to the consideration of various phenomena that such a solution 
exhibits. He thus deduces the laws regulating the lowering of 
vapour pressure, the depression of the freezing point, dissociation of 
electrolytes, the distribution of a substance between two solvents, 
osmotic pressure, diminution of solubility, and the absorption of gases. 
The results he obtained are identical with those got experimentally, 
or derived theoretically by other methods (compare Planck, A^in, 
PJiys. Chein. [2], 32, 485). J. W. 

Discussion on the Theory of Solution (Jlritii^h Assoclatiou 
Itepcyi'U 1S90, 311 ; Ghem. News^ 62, 185, 194 ; 63, 147, 157, 169 ; and 
Zeit f. FhysiJial. Ohem., 7, 378—426). — S. U. Piokbbino (who opened 
the discussion with a paper on the “ Present Position of the Hydrate 
Theory of Solution ”) said : When a definite solid hydrate crystallises 
from a solution, the existence of some molecules of this hydrate in 
the liquid can scarcely be denied, but it does not follow that every 
liquid hydrate can be obtained in the solid condition. Evidence of 
such unciystallisable compounds must be sought in the existence of 
irregularities in the properties of the solution when its composition 
is varied regularly. The author’s work on sulphuric acid (Trans., 
1890, 338) and other substances, has shown that such irregularities, 
consisting of definite changes of curvature in the figures I’eprosenting 
the various properties, exist, that the position at which they occur is 
the same whatever property is examined, and, moreover, that this 
position corresponds wherever it can reasonably be expected to do so, 
with simple molecular proportions. Similar in^egularities are noticed 
with very weak solutions, indicating the existence of hydrates of 
great complexity. The lowering of the freezing point of several 
* solvents must, even on the physical theories, lead to the conclusion 
that liquid molecules are often very complex. A careful examina- 
tion of the fi*eezing points shows that the molecular dopx’es- 
sion (that produced by one molecule dissolved in 100 molecules of 
solvent) is by no means a constant, but varies with the nature of 
the solvent and of the dissolved substance, and also varies iiTOgu- 
larly with the strength of the solution, even when this is very snuill, 
and when the dissolved substance is not an electrolyte. Such varia- 
tions and irregularities can only be attributed to tho existence of 
disturbing causes (such as hydraAes), and they are inconsistent with 
any purely physical theory of solution. The depression with vezy 
strong solutions is generolly abnormally large, whereas according to 
the physical theoiy the reverse should be the case. With every 
solvent there are instances of substances which on dissolution pro- 
duce only half the normal depression of the freezing point, this ab- 
noxmal action being attidbnted to the acting molecule consisting of 
two fundamental molecules; in the case of w’ater the smaller valueB 
are regarded as normal, and the larger as abnormal, their abnor- 
mality being due to the dissociation of the molecule into two or more 
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ions. This view is iireconcilahle -witli Eaoulfc’s constanfe of 0‘63° 
for tlie molecnlar depression, for the smaller Talne in the case of 
water is 1“‘03, and this would necessitate the acting molecule o£ 
1*03 

water being ^ , or Other objections are raised against 


the dissociation theory; thus, the smbility as evinced by the heat of 
formation as well as by the chemical properties of many of the sub- 
stances said to be dissociated, is contrasted with the instability of 
many of those which are represented as remaining intact ; again, the 
heat evolved in the dissolution of hydrochloric acid cannot be 
attributed to dissociation into ordinary atoms (for such a dissociation 
must absorb heat), and it has, therefore, to be attributed to the com- 
bination of electric charges with the atoms, a view which endows an 
electric charge with an attribute possessed, as far as we know, by 
matter only. Ostwald’s experiment of producing electrolysis by a 
current of electrostatic oiigin cannot prove the pre-existence of free 
ions in solution, for, if the conservation of energy is to hold, energy in 
some form must have been expended on the solution, and there is 
nothing to show that it has not been utilised in bringing about the 
decomposition of the molecules. An outline is then given of the 
views which the author has propounded as to the freezing points of 
solutions, according to which, by taking into account the existence of 
hydrates as well as the mechanical effect produced by introducing 
foreign molecules into a solvent, the depression of tho freezing point 
of water by sulphuric acid may be calculated as far as —34®, or 
30 per cent. (Pi*oa, 1889, 149) ; the concordance is so good that the 
composition of the hydrates may be calculated from the observed 
freezing points, and these hydrates are found to agree with those in- 
dicated by the study of the curves representing the various proper- 
ties of the solutions. In the case of weak solutions, the lowering 
which can be attributed to chemical causes alone is but a small por- 
tion of the total lowering, and this accounts for the approximate 
regularity and constancy observed with such solutions, and the 
approximate validity of calculations based on purely physical views, 
even though solutions may be truly chemical in their origin and 
nature. 

J. H. Gladstone said that substances generally have tho same 
molecular refraction in whatever solvent they are dissolved, and a 
solution has the same specific refractive energy as the mean of those 
of the solvent and the dissolved substance: ammonia dissolved in 
alcohol has, moreover, the same value as gaseous ammonia. Water 
as a solvent behaves anomalously ; the haloid salts exhibit a higher 
refraction and dispersion in water than that given by calculation ; in 
water, also, the refraction increases with dilution up to a certain extent 
and then becomes constant, whilst in other solvents dilution has no 
effect ; this difference the speaker considered was evidently not de- 
pendent on the dissolved substance being an electrolyte or not. 
With hydrochloric acid, he had obtained results analogous to W. H. 
Perkin’s magnetic rotation results ; in isoamyl oxide, the acid gives 
the theoretical value (11*25) ; in water, it gives a value 3*15 higher ; 
as free chlorine and hydrogen would give a smaller value than the 
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compound, and as the addition of water of hydration would probably 
not affect the value at all, no conclusions in favour of either the 
dissociation or the hydration theory can be drawn from these results, 
and the speaker could only infer that some profound and at present 
unknown change is effected on the constitution of many substances 
by dissolving them in ‘water. 

S. Abehenius communicated a statement to the effect that a 
decrease in the molecular depression of the freezing point with an 
increase of concentration was not a consequence of the law of osmotic 
pressure. Tet Beckmann’s and Eykman’s deteiminations show that 
such a decrease occurs in the majority of cases. Owing to electrolytic 
dissociation, the molecular depression should not be a constant in- 
dependent of concentration in the case of weak solutions of electro- 
lytes. Taking a certain value for the conductivity of an infinitely 
dilute solution of sulphniic acid, he showed that the calculated de- 
pression agrees with Pickeiung’s observed values within experimental 
orror as far as a strength of 1 per cent., or a depression of 0*4®, and 
fairly well as far as 4 per cent., or 1*6®. 

J. "Walkee said that Arrhenius’ objection, that electrolytic dissocia- 
tion had not been taken into consideration, applied to almost all of 
the instances tabulated by Pickering. 

W. BpAMSAT suggested that it was not inconceivable that complexes 
of the dissolved substance, compounds of the latter with the solvent, 
and also the ions resulting from its dissociation, might all coexist in 
solution. 

H. E. Aemsteong said that the dissociationists regarded the 
neutralisation of an acid by an alkali as consisting solely of the for- 
mation of water from some of the ions constituting the reagents. 
Water and hydrochloric acid are thus regarded as being compounds 
of a totally different order, the former undissociated, the latter nearly 
entirely dissociated, a proposition opposed to known facts of chemistry, 
and also to the behaviour of these substances at high temperatures. 
He considered that the numerical agreements between theory and 
practice did not prove the cori*ectnesR of the dissociation theory; 
electrical resistance was, no doubt, a measure of the activity of a 
substance, and it could, therefore, be successfully used in applying a 
correction for the superior activity of compounds in various cases, 
but this superior activity might be either chemical or physical in its 
nature. 

G. PiTZ&BRALD said that there must necessarily be a connection 
between many physical properties. The connection between clectrie 
conductivity and osmotic pressure was a very important one, and he 
proposed that the qualify* measured by the former should be temned 
the “ measure of ionisation ” instead of the ratio of dissociation ” 
or the “ measure of affinity.” He objected to the use of the teim 
** dissooiatiou ” on the ground that the ions supposed to be present 
were still held together somehow, so that they could not diffuse away 
from each other. He considered that the ions could not be inde- 
pendently mobile in the liquid, and that the r6le of the solvent is 
not merely to ^ve the ions space "to resolve themselves, for different 
solvents act differently towai*ds the same substance. Van’t Hoff’s 
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argnment tliat osmotic pressure is due solely to the kinetic pressure 
of the molecules or ions does not necessitate the conclusion that the 
forces between these are small, but merely that the space within 
which they are bombarding is small compared with the space rate of 
variation of these forces. He regarded, however, the whole of 
Van’t Hoff’s argument as fallacious, for according to it one salt 
molecule could never produce osmotic pressure in its own neighbour- 
hood by any forces of atti'action between it and the solvent; this 
he considered to be erroneous, for if the semipermeable mem^ 
brane were affected by the salt to a smaller degree than the water, 
there would be a difference of pressure in the solvent near and far 
from the salt, and this would act on the semipermeable membrane 
even though it were permeable to the solvent. He considered that 
there were other explanations preferable to that given by Yan’t Hoff. 
The mobility of the ions required by the laws of electrolysis is not 
greater than that required by osmotic pressure, and does not necessi- 
tate tine dissociation. The continual interchange of atoms in con- 
tiguous molecules, which Williamson’s and Clausius’ theories alone 
require, is sufficient for this purpose, and such interchange may be 
effected by the formation of complex molecules followed by tauto- 
merism. He considered it undoubted that solution is a true chemical 
combination. He thought that the energy required for dissociation 
might be supplied by assuming an affinity of the element for elec- 
tricity, or supposing the ions to be allotropic atoms with different 
internal ener^ from that possessed by ordinary atoms ; on the former 
assumption, however, the atom with its elecfiical charge combined 
would not be acted on by electrical forces required in the manner to 
explain electrolysis, and he thought that the facts of solution might 
be explained more simply by chemical combination than by the idea 
of allotropic atoms. He did not consider that the explanation offered 
by the dissociationists as to the heat of neutralisation explained 
anything. A rough calculation led to the estimate that an atom 
would acquire its ionic velocity in 10“^® of a second and 10"-® of a 
centimetre, in which case Ohm’s law would not fail owing to the 
smallness of the intermolecular bombardment differences until the mte 
of the alternating current is comparable with that of light. 

O. Lodge thought that the moment during which molecules are 
changing partnex*s (a change proved by the existence of double de- 
composition) afforded an instant of potential dissociation sufficient to 
account for electrolysis; if, however, this instant were not long 
enough, we might fall back on the ouilying atom stragglers of gross 
complex molecules without admitting that extreme state of dissocia- 
tion which the physicists maintain. He had objected to Ostwald’s 
experimout of producing electrolysis by an electrostatic charge on 
the ground that the experiment was an imaginary one (see Ostwald’s 
renoiarks below), but even if it could be per&rmed, the accepted laws 
of electrolysis would enable us to predict what would happen, the 
results being the same as if the current were derived from a 
oattery. 

W. OsTWALD said that if a current from a battery is led into two 
beakers contaixdng copper sulphate solution, connected by a siphon 

voii. LX. 3 g 
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wiiih its ends covered by a membrane, and filled -with potassium 
ferrocyanide solution, a deposit of copper feiTOcyanide is formed on 
the membrane, and through this no copper salt can pass; after a 
time, a deposit of metallic copper forms on the positive side of the 
membrane, shoeing that the latter is impermeable to the copper ions; 
these get filtered off, the electric charges with which they were com- 
bined alone pass through the membrane. K and 01 ions pass through 
a ferrocyanide membrane, Ba and FeCeNg ions do not. In a salt which 
consists of one ion which can pass and one which cannot, such as 
barium chloride, the former passes to a certain extent, but is pre- 
vented from going far by the negative charge on it being attracted 
by the positive charge on the other ion which remains on the other 
side of the membrane. This explains why the ions cannot be 
separated by diffusion. The addition of an ion which can pass, such 
as K, to the barium chloride allows the chlorine of the latter to pass 
freely; but this might be due to previous double decomposition, 
potaiium chloride being formed ; but the free passage of the 01 ions 
may also be effected by placing other positive ions capable of pass- 
ing on the other side of the membrane, as, for instance, copper 
nitrate ; the Cl ions then pass freely in one direction and the 
ions in the opposite direction: here no double decomposition is 
possible and the results can only be explained by free migrating 
ions. He considered that the energy required to Associate a com- 
pound into its ions might be much less than that required to dis- 
sociate it into ordinary uncharged atoms. It was impossible to deny 
that the facts could he explained by theories other than Arrhenius’ 
dissociation theory, but the latter is consistent with a very great 
number of facts. The experiment which Pickering and Lodge had 
referred to had actually been successfully performed, and no more 
involved the creation of energy than the prodnction of a spai*k fi*om 
bodies charged by indnction. He considered that the opposition of 
chemists to the fesociation theory was merely a matter of feeling 
similar to that which led them for a time to oppose the idea of the 
dissociation of ammoninm chloride by heat. The dissociation theory 
explains the difference between the behaviour of electrolytes and 
organic compounds as analytical reagents. The law of constant pro- 
portion is no argument against the theory, for the ions are charged 
with equal quantities of opposite electricities, and, for the solution to 
be electrically neutral, these electricities, and, consequently, the 
different ions, must be present in equivalent proportions. In answer 
to Armstrong, he pointed out that pure hydrochloric acid, like pure 
water, was a non-conductor, and the lattez*, like the former, would be a 
conductor in a suitable solvent : there was already some evidence that 
water was dissociated to a small extent. 

J. Vak’t Hoff said that in dilute solutions a law corresponding with 
Avogadro’s existed, and dissociation into ions was a necessary con- 
sequence of this. The action on the semipermeable membrane is due 
to the shock of the dissolved molecules and also to the difference of 
the forces acting on them (? on it) from the solvent on one side, 
and from the solution on the other. The result of the shock is directly 
prepcsctional to the concentration, while that of the attraction is pro- 
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porfcional to its squai^e, so that the latter vanishes in dilate solutions, 
and the shock is alone the origin of pressure. Although these views 
are intended more to popularise than to prove the laws in question, 
Van der Waals’ investigation of the kinetics of the action leads to a 
precisely similar result. According to his own theory, the depression 
of the freezing point is not independent of the nature of the solvent, 
and Eaoult himself has abandoned his empirical constant in favour of 
Yan’t Hoff’s formula. 

W. Shaw took objection to some of the substances, such as the 
monohydrate of sulphuric acid, Vhich Pickering quoted as solvents. 
He considered that a solvent could not be considered as inert if it 
caused the dissociation of the dissolved substance. He alluded to 
stannic chloride (PhiL Mag., 1890, 383) as a substance which is con- 
verted into an electrolyte by the addition of alcohol or water, but not 
by the addition of chloroform or hydrogen sulphide, chemical action 
accompanying the change in the former case. 

S. PiOKBRiHG pointed out* that none of the positive arguments in 
favour of the existence of hydrates in solution had been refuted. 
There were difSiculties in applying Kohlrausch’s conductivity values 
for the caJculationof the freezing points of sulphuric acid, and, ovenii 
we can correct the irregularities of the freezing points by the irregulaii- 
ties of the conductivities, this does not explain the existence of these 
irregularities; and their existence is inconsistent with any purely 
physical theory ; moreover, non-eleoti'olyteB exhibit similar irregulari- 
ties. The concordance exhibited by Arrhenius* calculations extended 
to 0'4^ only, the total depression to 80® : an extension of the calcu- 
lations to stronger solutions exhibits errors of different signs in 
different parfs, and these finally attain a magnitude of GO®. Calcula- 
tions on his own theory agreed with the observed values as far as a 
depression of at least 34®. Although Yan’t Hoff’s equation repre- 
sented the molecular depression to be independent of the nature 
or amount of the dissolved substance, yet both these affected it. 
The conservation of energy could not be said to be in open contra- 
diction to the dissociation theory if sufficient hypotheses wore made 
respecting the eneigy of the ions, yet these hypotheses themselves 
appeai*ed to be in practical contradiction to the conservation of energy. 
They involve either the introduction of electric charges from nowhere 
capable of combining with matter to generate heat, or elso they hypo- 
thecate a new form of atom which shall be minus that free energy 
whicji an ordinary atom possesses. S. XJ. P. 

Deduction from the Gaseous Theory of Solution. By 0. 
Masson (37aifwre,43, 345 — 349 ; Zeit •phydkal. Oh&m., 7, 500 — 510). — 
In every simple solution the dissolved substance may be regarded as 
distributed throughout the whole bulk of the solution. Its total 
volume is therefore that of the solution, the solvent playing the pari 
of so much space; and its specific volume is the volume of that 
quantity of the solution which contains I gram of the substance. To 
avoid confusion it is best to speak of this ae the specific solution 

* The vliole of Piokering*B auBwer ajipeared in the C&mical Hfews only. 

3 g 2 
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Tolume of the substance. It is obTiously in inverse r-atio to the con- 
centration. 

Imagine a soluble solid in contactTsith waterat a fixed temperature. 
The substance exercises a certain osmotic pressure, in light of which 
it proceeds to dissolve. This pressure is analogous to the vapour 
pressui*e of a volatile substance in space, the space being here repre- 
sented by the solvent; and the process of solution is analogous to 
that of vaporisation (^Ternst, Abstr., 1890, 3). If there is enough 
water present, the whole of the solid will go into solution, just as the 
whole of a volatile substance will volatilise if the available space is 
sufficient. If the solvent is present in excess, the solution formed 
will be unsaturated, and the dissolved matter be in a state com- 
parable to that of an unsaturated vapour ; but if there is not excess of 
the solvent present, a saturated solution will be obtained in presence 
of undissolved solid, just as wo may have a satuiated vapour in the 
presence of its own liquid or solid. 

Suppose now that the tempemture, in place of being fixed, is 
allowed to vary, a rise of temperature will disturb equilibrium, and 
its re-establishment would necessitate increased solution or vaporisa- 
tion, as the case maybe. In the case of a volatile liquid, it will 
become more volatile as the tempeiature rises, until when the critical 
temperature is reached it becomes infinitely volatile, and for higher 
temperatures can no longer exist in the presence of its own vapour, 
no matter how great the pressm'e may be. And from the analogy 
between solution and vaporisation, we may expect for every substance 
and its solvent a definite temperature, above which the substance 
cannot exist in presence of its own solution. This may be spoken of 
as the critical solution temperature. 

The solution of a solid substance has hei'e been compared to the 
vaporisation of a volatile liquid, but for purposes of a stiicter analogy 
volatile solids, such as camphor or iodine, may be taken. A volatile 
solid will not reach its ci*itical point without having first melted at 
some lower temperature, and a similar change should be exhibited in 
the solution process. At some definite temperatuic bolow that of 
infinite solubility, we may expect the solid to melt. This solution 
melting point will not be identical with, hut lower than, the true 
melting point of the solid, owing to solution of tho solvent in the* 
liquid, which will take place in accordance with the rule of reciprocal 
solubility. 

The above hypothesis demands that increase of solubility with rise 
of temperature shall he as general a law as increase of vapour 
pressure. It seems to demand some connection between the true 
melting points of salts and the rates of their increase of solubility, 
a relation established in a general way by Tilden and Shonstone 
(Abstr., 1884, 2S4). Further, whilst no case is known of a solid sub- 
stance ^ving as such infinite solubility in any simple solvent, several 
cases are knowm of liquids of infinite solubilily, and also of solids 
which, after they have melted in presence of their own solutions, 
become at some higher temperature infinitely soluble. The observa- 
tions of Alezeefi (Abstr., 1886, 847) more particularly show that two- 
liquids become one homogeneous solution at a temperature which 
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depends on the ratio o£ the original ingi^edients. There is one lutio 
which demands a higher temperature than any other; this is the 
critical solution temperature, above which either ingredient is infi- 
nitely soluble in the other. 

From the observations of Alexeeff on the solubility of aniline in 
water and of water in aniline at different temperatures, the author 
deduces experimental evidence in favour of the above views. He 
also calculates the specific solution volumes of aniline in water at 
different temperatures, and plots the values against the temperature. 
The curve so obtained is strikingly similar to tue curve ^ven by 
Ramsay and Young for the specific volume of alcohol and its satu- 
rated vapour at different temperatures, thus affording additional 
support to the view that solution and vaporisation are perfectly 
analogous processes. H. 0. 

Deductions from the Gaseous Theory of Solution. By S. IT. 
Pickering { Nature , 43, 488). — ^When water crystallises from a solu- 
tion by cooling, the tendency of the water molecules to coalesce will, 
on the hydrate theory, be partly counterbalanced by the attraction of 
the other substance present, so that the freezing point will be lower 
the more of the other substance, say salt, there is present. Similarly, 
the temperature of crystallisation of the salt from stiong solutions 
must be lower the more water thei*e is present. The curve formed 
by the latter tempemtures gives what is generally termed the solu- 
bility of the salt in water, and the solubility is thus seen to increase 
with terapei*ature. At a temperature above that of the solidifying 
point of the salt, no salt will be able to crystallise, and the solubility 
of it in water will be infinite ; whilst at tempei*atures above the solidi- 
fying points of both salt and water, the mutual solubility of these 
will be infinite, and a homogeneous liquid will be produced. Similar 
results will be obtained if the two substances separate in the liquid, 
instead of the solid, condition, and hence the existence of a “ critical 
solution temperature ” may bo deduced from the hydrate, as well as 
the ^seous, theory of solution (see preceding abstract). The author 
considers that the fact that osmotic pressuie is numerically equiva- 
lent to what the gaseous pressure of the dissolved substance would be, 
does not prove that this substance is a gas when dissolved. The 
osmotic pressure has not yet been proved to be measui*ed by 
and existing evidence is strongly opposed to the idea that the solvent 
only “plays the part of so much space.'* Tho only explanaiion yet 
offered by the supporters of the gaseous theory as to the cause oi a 
solid dissolving at all is that it “exercises a certain pressure, in 
right of which it pmceeds to dissolve,*' and the author calls on 
them to substantiate the existence of a pressure which has not yet 
been recognised. S. XJ. P. 

Some Ideas about Solution. By W. Rxusay {Zeit. physikal. 
Chem,, 7, 611 — 513). — ^The curves constructed by Masson (this voL, 
p. 791) for the specific solution volumes are isobario curves. The 
data of Alexeeff are not suflBicient to serve for the construction of 
the isothermal curves, but worn it possible to determine tho osmotic 
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pressnres of the different mixtures, isothermal curves could then be 
obtained analogous to those of Andrews and others for gases. Such 
solution isothermals should be similar in form to the isothermals for 
gases. 

If we imagine the isothermal curve for solutions to be of similar 
form, say, to that of Andrews for carbonic anhydride, the continuous 
passage of gas to liquid in the latter case would be replaced by a 
continuous change from the one solvent to the other in the former. 
In that portion of the curve which represents the period of transition 
from gas to liquid, we may have represented certain labile conditions 
which it is possible to realise, such as that in which the gas exists at 
a pressure above that required for liquefaction, and that in which the 
liquid exists at a pressure below that under which vaporisation usually 
takes place. In the case of solutions, the first of these conditions 
would find its analogue in the phenomenon of supersaturation, as for 
example in the case noticed by Nicol, of the dissolution of anhydrous 
sodium sulphate in a saturated solution of the same salt. The second 
condition maj’- perhaps coirespond with that in which a syrup is 
formed, as when at high temperatui*e water dissolves in cane-sugar, 
and the liquid on cooling remains viscid without crystallising. 

The suggestion is also made of the possibility of determining the 
specific heats for constant osmotic pressm'e and for constant concen- 
tration, and of studying the isentropic relations in the case of solu- 
tions. H. 0. 

Solubility of some Substances in Mixtures of Water and 
AIcohoL By Q-. BoDiAjffDER ;phydkaL Ghem,, 7, 308 — 322). — 
Although many experimeiital data exist with reference to the influence 
on the solubility of a substance in water exercised by the presence of 
a third substance, no generalisations have np to the present been 
effected, with the exception of the laws which ITomst has shown 
(^Abstr., 1890, 3) hold in the case of electrolytes. In accordance 
with ISTernst’s deductions) a third substance, rf a non-electrolyte, 
should exercise no influence on the solubility, and diould itself dis- 
solve in an aqueous solution, just as in pure water. Hence the solu- 
of a substance in water should be in no way altered by the 
addition of alcohol to the water, provided that the substance itself ia 
quite insoluble in alcohol. 

Experiments on the solnhiliiy of a number of substances, both 
electrolytes and non-electrolytes, m mixtures of alcohol and water, 
prove, however, that this is not the case. If in 100 c.c. of the 
alcoholic solution there are contained S grams of dissolved substance, 
and W grams of water, and the alcohol exercises no influence on the 
solnhilify, the proportion of salt to water, S/ W, should remain constant 
whatever variation takes place in the amount of alcohol present. 
But it was found^ in all cases, that as the amount of alcohol was 
li^xi^ed, the ratio S/W decreased, so that water which contains 
alcohol m solution will not dissolve any third substance to the same 
M pure water, and the solubility will decrease as the amount 
of alcohol present increases. 

Two assnmptiona maj be made with refereaoe to this hehaviour. 
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A given amount of water may be able to dissolve only a certain 
amount of alcohol or of any other substance, but not the two together, 
hO that if to a saturated solution of the one a quantity of the other 
be added, the water will be divided between the two, to the exclusion 
of a certain portion of the substance which it originally held in solu- 
tion. Or, on the other hand, it might be that the addition of alcohol 
to water effected a decrease in its solvent action on other substances, 
comparable with the reduction which it effects in the freezing point. 
Both these assumptions, and the further deductions which they 
involve, are fully considered by the author, but neither appears to hold 
in the cases studied. 

The only explanation remaining of the influence exercised by the 
alcohol is that it is a purely mechanical one, and simply due to the 
dilution of the water, and consequent distribution over a larger space. 
Theoretical considerations have led the author to the conclusion that 
if this is so in saturated solutions of a substance in water containing 
different amounts of alcohol, the ratio of the amount of water, W, to 
the cube root of the amount of the dissolved substance should be 
approximately constant. This relation is, as a matter of fact, found 
to hold experimentally in those instances which have been quoted 
above. 

The experimental data given include the solubility of sugar, potas- 
sium and sodium chlorides and nitrates, and ammonium sulphate, 
fn all these cases the ratio Wl VB is approximately constant. With 
potassium chloride and nitrate and sodium niti^ate, the values at first 
increase slightly with increasing amounts of alcohol, and then 
decrease, a behaviour which may be due to dissociative or associative 
changes. In the case of sodium chloride, a marked increase in the 
values of the ratio takes place throughout with increasing amounts 
of alcohol. But if the assumption is made of the existence of a 
hydrate, ]SraCl, 2 H 20 , and the results calculated on this basis, the 
values so obtained are perfectly similar in chai*acter to those with the 
other salts just mentioned. With ammonium sulphate, difi&culties 
were experienced, owing to the separation of alcoholic solutions of 
this salt into layers (see Traube and Neuberg, Abstr., 1888, 783), but 
by considering the upper and lower layers in each case separately, 
uormal results were obtained. H. 0. 

Solubility of Mixed Salts in Water. By G. Bodlanukk (Zeit 
physihiL Ohem., 7, 358 — 367). — ^In a former paper (preceding 
abstract), the author studied the solubility of various substances in 
mixtui^es of water and alcohol, the compounds chosen being soluble 
in water, but insoluble in alcohol. Ho now investigates the effect 
produced ou the solubility of one salt in water by the addition of 
another. The salts chosen were sodium niti*ate and chloride, and 
potassium nitrate and chloride. The conditions of experiment 
differ from those of ETernst and Hoyes (compare Abstr., 1890, 
3; and this voL, p. 142) in so far as the above-mentioned salts 
are all easily soluble iu water, and not merely slightly soluble. 
As in the case of the addition of alcohol, the addition of a 
accoud salt diminishes the solubility in such a way that the quotient 
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of the quantity of water present in the solution by the cube root of 
the quantity of original salt is approadmatoly constant. The num- 
bers obtained when sodium chloride was added to sodium nitrate 
appear to indicate that the chloride exis ts as 
liraCl, 2 H 30 . . J- W. 

Determination of Affinity Coefficients. By 11. Conrad and C. 
Bruckner (^Zeit. pJiysihal. Gheni., 7, 274 — 282 and 283 — 305). — Tlio 
jirst of these papers deals with the action of alkyl iodides on the 
sodium compounds of phenols and cresols. The methods of investi- 
gation have been described in former papers (compare Abstr., 1889, 
931; 1890, 4, 327, and 1046). The action of methyl, ethyl, and 
propyl iodides on sodium phenoxide dissolved in ethyl and methyl 
alcohols was studied. The action takes place more rapidly in the 
former than in the latter solvent. As in former cases, methyl iodide 
is found to have the greatest, and propyl iodide the least, activity, 
that of ethyl iodide being intermediate. The action of methyl iodide 
only on the sodium compounds of the cresols was examined. The 
action is more rapid than in the case of the phenol compound. It is 
also most rapid with paracresol, and least with orthocresol, metacresol 
occupying exactly a mean position between the two. 

In the second paper, the action of alkyl iodides on ethereal salts of 
acetoacetic acid and its derivatives in the presence of sodium ethoxide 
is considered. In this case also, methyl iodide is found to exceed the 
other alkyl iodides in activity. The action in the case of methyl 
acetoacetate is, on the other hand, slower than in that of the ethyl salt. 
If the affinity coefficient for ethyl acetoacetate be taken in each case 
as 100, those of the other ethereal salts will be : — 



Methyl iodide, j 

Ethyl iodide. 

Propyl iodide. 

Ethyl acetoacetate 

Meihyl acetoacetate 

100 1 

100 

100 

56-7 1 

70- 1 

86*6 

Ethyl methylacetoacetate 

1 

357 

— 

„ cthvlacetoacetate 

391 

343 

431 

„ heptylacetoaeetate 

1 373 

290 

— 

„ allylaeetoacetate 

174 

197 


„ benzylacetoacetate 

— 

159 

— 

benzoylacctoacetato 

61 -6 

70 



If potassium is substituted for sodium ethoxide, the action in the 
case of ethyl acetoacetate is found to be more rapid. Propyl bi'omide 
acts less rapidly than propyl iodide. H. 0. 


Bate of Decomposition and Stereochemistry of Chlor. 
hydrins. By W. P. Evans {Zeif. physikal. Ohem., 7, 337 — 357). — 
From the mode of formation of various chlorhydrins, the author 
assigns to them appropriate stereochemical formulas. These foi'mulm 
fail into four classes when considered with respect to the distance 
between the summits of the carbon-tetrahedra occupied by the 
ohloidne atom and the hydroxyl gi'oup. It is assumed that the 
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reaction Cl*E."*OH + KOH = R"0 + KOI + H^O will take place 
the more readily, the nearer tbe chlorine and the hydroxyl are to 
each other in the molecule. Corresponding to the stereochemical 
formulae, then, the rates of decomposition of the chlorhydrins by 
potassium hydroxide solution should also he capable of being arranged 
in four groups. Measurements were made at different temperatures 
to test the validity of these considerations. The following table con- 
tains the coefficients of velocity found by the author : — 


1 

24*5° 

84°. 

43 •ff’. 

1 - 

r Trimethylethylene chlorliydrin. . . . 

1-93 

5*00 

9*40 


L Dimethylethylene chlorhydrin .... 

1*73 

4-70 

11 *00 


r a-Dichlorhydrin 

0-76 

2-27 

0*70 

2. J 

)8-Dichlophydrin 

0-32 


0*96 


LMethylethylene chlorhydrin 

0*049 


0 31 

a. 

Ethylene chlorhydrin 

0*0008 


0*052 

4. 

Tnmeth^lene chlorhydrin 

0*0000 


0*000 


The agreement with the deductions from the stereochemical formuhe 
is satisfactory. J. W. 


Action, of Water on Normal Salts of Amines of the Paraffins. 
By A. CoLbON {OompL rend,, 112, 619 — 622). — If a hydrochloride of 
an amine is dissociated by water, the acid, as Berthelot has shown, 
will form a stable combination with the water, whilst that portion of 
the base which is free from chemical affinities will dissolve in the 
liquid in the same manner as a gas, and will have a definite tension 
at a given tempeiature. If air is passed slowly through the solution, 
the air saturated with aqueous vapour will form a mass of gas in 
which the amine will have a tension proportional to its tension in the 
liquid. 

Ail* was passed into solutions of equivalent quantities of diisobutyl- 
amine and tidethylamine hydrochlorides respectively for six hours, and 
the acidity of the liquid was then determined. With solutions con- 
taining 1 gxam-moL per liti*e, the ratio of the loss of amine at 100® 
was diisobutylamine : triethylamine : : 25 : 13 ; at 66 — 58®, the loss 
was less than one-third of ihfit at 100®, but the ratio was 7 : 3, or 
piactically the same. The ratio of the loss from a solution contain- 
ing 1 gram-mol. per litre to that fi-om a solution of half the strength 
was as 1*4 : 1, and the ratio between J giam-mol. and J gram-mol. 
was likewise 1*4 : 1. It follows that the tension of dissociation 
diminishes considerably as the concentration of the liquid decreases. 
A very slight excess of acid prevents any sensible loss even after 
six hours at 100°. 0. H. B. 










798 


ABSTRACTS OF CHEMICAL PAPERS. 


Inorganic Chemistry. 


Coefficients of Volatility for Aqueous Hydrochloric Acid. 
By B. B. TTabdbr (Ghem. Kews, 63, 17 — 18). — 100 c.c. of hydro- 
chloric acid of known strength was submitted to fractional distilla- 
tion in a flask of 250 c.c. capacity, placed in a cylindrical air-bath, 
and covered with a conical hood of sheet copper heated in such a 
way as to keep the temperature of the upper part of the flask from 
40 — 50° above the boiling point of the liquid. By this means the 
condensation of moisture upon the sides of the flask was prevented, 
and the distillate obtained really represented tlie vapour escaping 
from the surface of the boiling liquid. Successive portions of the 
distillate wei^e collected in receivers, which in the case of strong acids 
contained 10 c.c. of Tvater to absorb acid fumes. The several frac- 
tions, after weighing in well-stoppered vessels, were titrated against 
sodium hydroxide, or against centinormal silver solution after evaporat- 
ing with excess of ammonia. The amount of water present in any frac- 
tion was determined by deducting the weight of the acid from the 
total weight of the fraction ; and the weights of water and acid tlius 
found in each fraction were subtracted successively from the water 
and acid taken to find the composition of the residue after removal of 
this fraction. The mean composition of the boiling liquid during the 
removal of each fraction was expressed in the form H^aO -1- «H01, 
the composition of the distillate being HgO + w'HCl or H 2 O + t;aHCl- 
The coefficient v was then found by dividing w' by ». Four distilla- 
tions gave 25 pairs of values (see ori^nal) which could not be all 
expressed by one equation. When dilute acid (n = 0*07 to O’ll) 
was boiled rapidly (about 1 gram distilling over per minute), tho 
results agreed with the equation v = 445?i®. When strong acid was 
boiled rapidly, the values of v were somewhat greatei* than would be 
indicated by the equation last given, and were approximately lupre- 
sented by «? = 3063w*. These two empirical curves, whicli occupy 
different parts of the field, are entirely consistent with each other, 
but must be regarded as a first approximation only of the function 
sought. When the dilute acid was boiled from 2t) to 60 per cent, 
more slowly, the values of v were about 10 to 30 per cent, loss than 
those indicated by the equation given, and it thei*efore appears that r 
is a function of the rate of boiling, as well as of the composition of 
the liquid. (J. T. M, 

Is it Possible to Form Ozone by Lowering the Temperature 
of a Flame P Is there Ozone Near to a Flame P By L. Ilosyay 
{Bull- 80 c, OMm. [3], 4, 707 — 714). — ^The author’s statement that 
ozone is not formed during rapid combustion has been traversed by 
Loew (Abstr., 1890, 330) and Cundall (Proc., 1890, 26). Both these 
writers indicate methods of detecting ozone formed by flames, using 
the odour and taste of the ozone for the purpose. Considering these 
tests uxisatisfacto^, the author has re-examined the question. Re- 
• peatiBg the experiments of Loew and Cundall, the products of com- 
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bustion in tlie first case, and tlie air taken from aronnd tlie flame in 
the second, have not been fonud (1) to jo^ive the odour of ozone, (2) to 
render thallons oxide paper brown, (3) to permanently decolorise a 
solution of sulphophenylazo-a-naphthylamine so that naphthylamine 
no longer restores the colour. It is concluded, therefore, that the 
experiments of these chemists were insufficient to prove the form- 
ation of ozone in the special cases given. After the gas used had 
been carefully deprived of sulphur compounds, in one experiment the 
reaction with thallons oxide paper was obtained in about seven hours, 
but in several others failed. A new series of experiments, made with 
special precautions to keep the temperature of the flame low and with 
the aid of a special collecting apparatus, yielded the thallous oxide 
reaction in about 4 — 5 minutes, and the other ozone reaction in 
10 — 15 minutes. By this modified method, the methane flame gives 
less, the hydrogen and carbon monoxide flames more ozone than the 
flame of illuminating gas. 

The relative amounts of nitrous acid and ozone formed by the 
flame depend (a) on the temperature of the latter, ozone formation 
being favoured by a low temperature ; (h) possibly on its surface. 

Experiments made with oxygen in place of air did not yield such 
good results ; the author intends to repeat them. 

It was found impossible to obtain the reactions of ozone by 
Cundall’s method even after 10 to 12 hours ; the niti‘ous acid i*eaotion 
W'as, however, very charactei'istic. 

The author maintains that the partial conversion of oxygen into 
ozone, obtained by blowing a current of air or oxygen on to a flame, 
does not contradict his statement that “ ozone is not formed during 
rapid combusfcion.** 

The above I'esults agree with those obtained by Dewai', who 
ozonised oxygen b^^ causing it to pass over white-hot platinum, and 
also with the experiments of Elster and Geitel. It is concluded that 
combustion is not tlio source of the ozone of the air, as the conditions 
found to be essential for its production are absent in ordinjuy com- 
bustion. W. T. 

Conversion of Soditun Pyropliosphite into Phosphite, By 
L. Amat (^Oompt. 112, 614 — 616; compare this vol., p. 641). — 
The change is more rapid the more concentrated the solutions, but 
the effect of dilution becomes smaller and smaller as the concentra- 
tion diminishes. With solutions so dilute that the concentration is 
without influence, the rate of change is proportional to the quantity 
of acid present. liTitiic and hydinchloric acids exert the gi’eatest 
effect, snlphnric acid somewhat less, and phosphorous acid still less, 
whilst acetic acid has only a very slight effect. 

The change iu presence of alkali is subject to similar laws, the rate 
of change at each instant being proportional not only to the quantity 
of pyrophosphito present in ^le solution but also to the quantity of 
free alkali. 0. H. B. 

New Form of Silicon. By H, N. Wabbbn {^Chenu JSfews, 63, 
46). — ^A form of silicon, crystallising in perfect and well developed 
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oWique octaliedra, was obtained on subjecting potassium silicofluoride 
to an intense beat in contact with impure aluminium. On sepaaating 
the grapbitoidal silicon thus formed by the aid of dilute acids, small 
quantities of the new variety were obtained. Laj’ger yields wei'c 
procured, with vaiying success, by introducing pieces of metallic 
aJuminium, about the size of a walnut, into a clay crucible containing 
a mixture of 4 parts of potassium silicofluoride with 1 part of potas- 
sium carbonate and 2 parts of potassium chloride, in a state of fusion. 
After the violent action attending the inti’oduction of the aluminium 
had subsided, the crucible was urged to whiteness for about 6 minutes ; 
after cooling, a button containing 80 per cent, of silicon was obtained. 
This was placed in a plumbago crucible with 12 parts of aluminium 
and 2 parts of tin, and the whole covered with a layer of sodium 
silicate. The crucible was heated at the highest temperature obtain- 
able for about 2 hours ; after cooling the crucible and breaking the 
piece of aluminium contained therein, the new modification was ob- 
tained in large, perfect crystals, having a full metallic lustre and 
resembling the ciystals of cast iron, wHch are sometimes seen on 
breaking a pig of that substance; it is infusible and insoluble in all 
acids except hydrofluoric. Q. T, M. 

Action of Hydrogen Iodide on Silicon Chloride. By A. 
Besson {Gompt. rend.^ 112, 611 — 614). — Dry hydrogen iodide has no 
action on silicon chloride at the ordinary temperature, but at a high 
temperature products of partial substitution are obtained ; the detei‘- 
mining cause of the reaction being the di&rence between the heats 
of formation of hydrogen chloride and hydrogen iodide, and the 
partial dissociation of the latter at the temperatm'e of the experiment. 
Hydrogen iodide mixed with vapour of silicon chloride is passed 
somewhat rapidly through a glass tube heated to redness ; the product 
is agitated with mercury to remove free iodine, and is then frac- 
tionated. 

Silicon iodoMoride^ SiClsI, is a colourless liquid which boils at 
llS-ylM®, and does not solidify, even at —60°. It is not affected 
by light alone, but when exposed to air it becomes brown from 
sepaiution of iodine, and this change is accelerated by light- It 
fumes in the air, is decomposed by water, and combines witli ammonia 
to form a white, amorphous solid, 2SiGl3T,llNH3, which is also decom- 
posed by water ; it does not form a compound with hydi*ogen phosphide, 
even under pressure and at a low temperature. Silicon iodotrichloridc 
can also be obtained by heating silicon chloride with iodine in a scaled 
tube at 200 — 2o0°. 

Silicon diioJodichloride is obtained only in small quantity ; it boils 
at 172°, does not solidify even at —60°, and rapidly becomes brown, 
owing to separation of iodine. It fumes in the air, bums with 
liberation of iodine, and is decomposed by water ; when dissolved in 
carbon tetrachloride, it combines with ammonia to form a white, 
amorphous solid, SiOl3l2,6]SrH^ which is decomposed by water. The 
diiododichloride is also obtained by saturating the iodotrichloride 
■with hydrogen iodide at — 22°, and heating the solution for 24 hour’s 
in seal^ tubes at 250°. 
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The chlorotri-iodide^ SiClT^, was obtained in veiy small quantity ; it 
fames in the air, rapidly becomes i*ed, gives a combustible vapour, 
and combines with ammonia. It boils at about 220®, and when 
strongly cooled remains in suporfusion, but on agitation forms a 
white solid which melts at about —SO®. C. H. B. 

Action of Heat on Carbonic Oxide. By Bshthelot {Gomjpt. 

112, 694 — 597). — Carefully purified and dried carbonic oxide, 
when heated in glass tubes at 500 — 560°, always yields a small 
quantity of cai’bonic anhydride, without any separation of carbon. 
The quantity of anhydride formed is practically the same as at high 
temperatures, but in the latter case there is separation of carbon. 
The formation of carbonic anhydride at 500 — 550° is probably accom- 
panied by the formation of a suboxide, as, for example, lOCO = OfeOt 
+ 2 OO 2 0. H. B. 

Reaction of Carbonic Oxide. By Blethulot (Oompt rend,, 
112, 597). — Carbonic oxide reduces ammoniacal silver nitrate, the 
liquid becoming brown even in the cold ; when heated, an abundant 
black precipitate separates. The reaction is very sensitive, and can 
be obtained with an aqueous solution of the gas ; the presence of even 
a large quantity of air does not interfere with the reaction. 

C. H. B. 

Reduction of Oxygen Compounds by Magnesium. By C. 
Winkler (Be?\, 24, 873 — 899). — The author has examined the 
reducing a^ion of magnesium, and of magnesium in the presence of 
hydrogen, on the elements of the fourth gi’oup, and gives a detailed 
account of the experiments. The following results wei*e obtained ; — 

Oarhon , — ^Magnesium bums at a red heat in caibonic anhydride to 
form amorphous carbon ; when heated with carbonates, however, an 
explosive action takes place. The reduction is generally accompanied 
with the formation of magnesium caibide and carbon monoxide. 
Carbon monoxide at a higher temperature is reduced to carbon. The 
carbon so obtained always contains magnesium, even after prolonged 
treatment with hydrochloric acid. When the experiment is conducted 
in the presen6e of hydrogen, no compound of carbon and hydrogen is 
formed. 

Silicon . — Magnesium and silicon have a decided tendency to com- 
bine chemically with one another. The two elements combine with 
a faint evolution of light when gently heated together. Silica, when 
heated with magnesium, is converted, with evolution of light and 
scattering of the mixture, into a mixed product. The product in tho 
cooler parts of the tube has the bluish-grey colour of magnesium 
silicide, that in the hotter pai*t of the tube the brown of amorphous 
silicon. When the product is mixed up and again heated, a mixture 
of silicon and magnesia is obtained. If excess of silica be employed, 
no magnesium silicide is produced, but only silicon. Silicates are 
also reduced by magnesium. Silicon is without action on silica at a 
high temperature. When the reduction was conducted in an atmo- 
sphere of hydrogen, no compound of silicon with hydrogen was 
obtained. 
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Titanium , — Titanic anhydride, 'when heated with magnesium, is not 
reduced to titanium, bat titanium monoxide and magnesium titanate 
are produced. The latter is not capable of further reduction. With 
a limited quantity of magnesium, other oxides of titanium, together 
with magnesium titanate, are formed. Magnesium titan ido is not 
obtained.*^ A compound of titanium and hydrogen does not appeal* to 
exist. 

Zirconium. — The reduction of zirconic anhydride by magnesium 
takes place at high temperatures 'with evolution of light, but is 
usually incomplete. If the experiment is performed in an atmo- 
sphere of hydrogen, the latter is rapidly absorbed with the formation 
of black zirconium hydride^ ZrR^, Zirconium hydride is inflammable, 
and is not attacked by acids. Magnesium zirconide could not be 
obtained. 

Cerium , — Cerium dioxide is reduced at high temperatures by 
magnesium, according to the proportions of the latter, either to 
cerium or cerium sesquioxide, with evolution of light. Cerium mon- 
oxide and magnesium ceride do not appear to exist. When the reduc- 
tion is effected in hydrogen, the latte is rapidly absorbed, and cerium 
hydride^ CeHa, is formed. Cerium hydride is inflammable, is brownish- 
red, and is decomposed by acids. Lanthanum behaves in the same 
way as cerium, which points to its being a quadiivalent element, and 
to having a position in the natural system of elements difieiont fi‘om 
that usnally assigned to it. 

Thorium , — Thorium dioxide is reduced to thorium on heating it with 
magnesium- Wheu the experiment is conducted iu hydrogen, the 
latter is absorbed, and thorium hydride, ThHa, is formed. A mon- 
oxide of thorium does not appear to exist. 

Oermamum , — The oxide is reduced to germanium with a violent 
report and scattering of the mass. 

Tin . — ^The oxide is violently reduced to metal with evolution of 
light and explosion, resulting in the violent shattering of the tuho. 

Lead . — The oxide is reduced to metal with a violent explosion and 
evolution of light. 

The author points out that, like carbon and silicon, all the other 
members of the main sub-group of quadrivalent elements aro capable 
of forming compounds with hydrogen, with the exception of titanium. 
The existence of a hydrogen compound of lanthanum points to its 
having a different position in the system of elements, as stated above. 
The hydrogen compounds obtained correspond with the hydrocarbons 
and the authors think that there can be no doubt that com- 
pounds will be obtained from them corresponding with the deiuvatives 
of the hydrocarbons and so-called organic compounds. 

E. C. E. 

Enbiditua Barium Dithionate. By Gt. Bodlasobb {Ohem, 

114^ — ^1141). — While preparing rubidium dithionate from rubidium 
sulphate and barium ^thionate, tufts of interlacing, very slender, 
white, haiivlike needles were observed to separate, and when 
isolate by repeated recrystallisations, these crystals were found to 
suffer no loss of weight at 100®, hut at higher temperatures an evolu- 
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lion of STilpharoTis anhydride and water occurred, leaving a residue of 
mbidinm and barium sulphates. Analysis indicates the composition 
(Sa06)3Ba,Rb4 + HaO for this substance. The crystals are doubly 
reflecting, and show extinction parallel and at right angles to the 
long axis ; they are more soluble in warm than in cold water, and 
readily from supersaturated solutions. The solubility is diminished 
by the presence of excess of the rubidium sulphate, but increased 
when the barium dithionate is present in excess ; but the composition 
and the physical characters of the double salt remain unaltered under 
these circumstances. D. A. L. 

AHotropic Silver. By M. C. Lea (Amer, /. Sd. [3], 41, 179—190, 
and 269—267 ; P/wZ. Mag. [6], 31, 238—250, and 320— 329).— Gold- 
like alloti'opic silver (Abstr., 1890, 213) behaves in a characteristic 
manner with strong acids. Hydrochloric acid has no action on 
normal reduced silver, but when it is added to the allotropic silver 
some silver chloride is always fo3*med, although the amount is small 
because of the immediate convei’sion of the silver into the oi*dinaiy 
form. If the acid is diluted with 50 vols. of water, this last change 
is much slower, and about one-third of the metal is converted into 
chloride. Even when the acid is diluted with 100 vols. of water, the 
metal is changed into the ordinary white form, whilst a considerable 
quantity is converted into chloride. Sulphuric acid diluted with 
50 vols. of water has no action on ordinary silver, but converts the 
gold-like modification into the normal form, and dissolves a small 
quantity. Sulphm*io acid mixed with 4 vols. of water, and allowed 
to cool, converts the gold-like form, in a few seconds, into the inter- 
mediate modification desciibed below; if the acid is mixed vnth 
2 vols. of water, and applied hot, the metal changes instantly into the 
normal light-grey form. The action of strong acids on allotropic 
silver is not accompanied by any evolution of gas. Oxalic, citric, and 
tartaric acids have no action on the moist precipitated allotropic 
silver, but dry films, on paper, are converted by the same solutions 
into the ordinary white metal. Ammonia dissolves a small quantity 
of allotropic silver, but does not change it into the ordinary form. 

Gold-like silver behaves with potassium ferricyanide, ferric 
chloride, &c., iu the same manner as ordinary silver, but is more 
active. 

An intermediate gold-like modification, D, has a bright-yellow 
instead of a deep-yellow colour*, is harder, and can be burnished, is 
not converted into the white form by shearing stress, and gives no 
colour reactions with potassium fenicyanido or ferric chloride, which 
only cause a slight deepening of the colour. It is obtained by heat- 
ing films of the gold-Uke modification C, on glass or paper*, at a tem- 
perature just below that at whrdr the paper begins to carbonise. 
Ko similar change is produced by merely drying the gold-liko 
variety. 

If the precipitated gold-like variety is subjected to prolonged 
washing, it dries with a deep copper colour. The washing is accom- 
])lished much more easily if a 2 per cent, solution of sodium potas- 
sium tai*ti*ate is used instead of water, until the process is nearly 
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finislied. Silver tartrate and stannous nitrate yield gold, blue, and 
other modifications of silver, but the products always contained con- 
siderable quantities of tin. Similar results were obtained with silver 
citrate. 

High-tension electricity changes gold-like silver 0 into ordinary 
white silver, even with a moderately powerful discharge. If several 
films on paper are put together, and held between the conductors, 
there is a transference of some of the silver from one sheet of paper 
to the next. The parts which have been affected by the discharge 
no longer give any colour reaction with potassium forricyanide. 

Dry films of gold-like silver on glass, cha n ge to the white form 
when heated. After 9 hours at 100®, tho edges of the film have 
become white, whilst the centre is completely changed into tho inter- 
mediate variety D ; at 180°, convei*sion into the intermediate form is 
complete in 10 minutes; at 200°, the edges become white in 
10 minutes, and the conversion into ordinary white silver is complete 
in half an hour. 

The dried precipitate, in mass, undergoes a similar change at 
180 — 190°. A film of gold-like silver on pui‘e paper is converted 
into the intermediate form in half an hour, if immersed in water 
heated at 99 — 100°; a similar film on glass passes completely into 
the normal silver in 24 hours, without disintegration of the film. 

The application of the slightest friction or shearing stress imme- 
diately changes the gold-Hke silver 0, into white silver. If this 
change is partially produced hy friction, and the substance is left at 
rest, the change treads spontaneously through the whole mass. All 
solid specimens of allotromc silver change spontaneously into white 
silver, even in the dark. Mims on paper or glass alter more slowly. 

Gold-like silver on glass or paper seems unchanged on exposure 
to light, but reacts less readily with potassium fenicyaiiide, and 
after exposure to one or two days of summer sunshine it is completely 
converted into the intermediate form D. Exposure for several months 
is insufficient to change it into ordinary metallio silver. Exposed 
under glass in a printing frame, however, it changes into the white 
form, because the glass becomes much hotter than the films that arc 
freely exposed, and the change is brought about by heat rather than 
by light. 

Of all the reagents which give colour reactions with allotropic 
silver (Abstr., 1890, 335), the best are potassium feiTicyanide in 5 or 
10 per cent, solution, which gives brilliant purples, blues, brownish- 
reds, and browns, and ferric chloride, which gives rose-colour. The 
colours are those of thin films. 

It seems probable that the gold-like, intermediate, and normal 
varieties represent respectively atomic, molecular, and polymerised 
forms of the metal. Light, high-tension electricity and shearing 
stress affect silver haloids in much the same way as they affect lie 
allotropic forms of the metal. Heat also affects silver bromide (on 
paper), and makes it reducible by the ferrous oxalate developer, the 
change being slow at 100°, and very rapid at 140°. Since, however, 
the paper is not quite dry, the result must be regarded as an effect 
of the simultaneous action of heat and moisture. When heated with 
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•water at 100° for 3 or 4 liours, silver cWoride darkens without 
evolution of anj gas, and the water acquires a slight alkaline reaction, 
doubtless because of its action on the glass. Silver bromide, under 
similar conditions, changes only from yellow to greenish-yellow, and, 
finally, to dirty grey. 

SulphTiric acid diluted with 2 vols. of water has no visible effect 
on silver bromide paper, but in one case, after washing with water 
and treatment with ferrous oxalate, the part that had been touched 
with acid was whiter than the rest. If the paper, after treatment 
with acid, is well washed, treated with very dilute ammonia, again 
washed, and fi'eated with ferrous oxalate, those parts which have 
been touched with the sulphuric acid appear as brown marks on a 
white ground. 

Silver photochloride, which, beyond a certain point, undergoes no 
further change when exposed to light, the author regards as analogous 
to the intermediate allotropic silver D. 

Since the silver haloids are affected by the same agents as allo- 
tropic silver, and always in the same direction (that is, towards con- 
densation), the author considers that silver probably exists in its 
haloid salts in one of its allotropic forms. C. H. B. 

New Method of Making Alloys. By W. Hallook {Ohem. News, 
63, 17 *, compare Spring, Abstr., 1882, 921). — When the metals ot 
which Wood’s alloy is composed are filed to fine grains and inti- 
mately mixed in the ratio of 1 part of cadmium (m. p. 315°), 1 part 
of tin (m. p. 230°), 2 parts of lead (m. p. 326°), and 4 parts of bis- 
muth (m. p. 267°), and the mixture is tightly packed in a glass tube 
heated at 98 — ^100° in a water-bath, in the course of some hoxu.*s 
(generally a day or two) a homogeneous, liquid globule of the alloy 
is formed. 

On the same principle, lead and tin may be melted together at 
190 — ^200° by simply laying a piece of tin on a carefully cleaned strip 
of lead, and placing the whole in an air-bath kept at the required 
temperatoe. Sodium and potassium readily form a liquid alloy at 
ordinary temperatures, when freshly-cut surfaces of the metals are 
placed in contact. 

The author is of opinion that the method of making alloys hero 
*described will prove to be of general application, and suggests the 
following law as being highly probable : — An alloy can be pi*oduced 
out of its original constituents without considerable pressure (Spring, 
loc. dt), if the temperature be above the melting point of the alloy, 
even though it be far below the melting point of the most easily 
fusible constituent. G*- T. M. 

Atomic Weight of Copper. By T. W. Riohauds (Ohem. News, 
63, 20 — ^23, 34 — 36, 43—44). — Oupiue bromide was prepared by the 
action of a slight excess of pure bromine on pure copper in presence 
of water. After completion of the reaction, the excess of bromine 
was expelled, by gentle evaporation to dryness in a glass dish, the 
nearly normal cupric bromide dissolved in a small amount of water, 
nnd the solution filtered through asbestos contained in a perforated 

VOL. LX. 3 h 
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crucible. The filtrate was barely acidified with pure hycli*obromic 
acid, and concentrated to the consistency of syrup, the coiitainini? 
Tessel being left wholly undisturbed in a vacuum for 3G hours. On 
agitation and cooling with ice, the resulting, odourless, black, super- 
satui’ated solution immediately crystallised to a mass of brownish- 
green needles, which were collected on a perforated crucible, and 
washed three times with a very little water. The dilute solution of 
these ciystals deposited only an insignificant amount of tho insoluble, 
basic binmide when allowed to remain for more than a week, and 
was, undoubtedly, a pure solution of cnpric bromide. In it the intio of 
copper to bromine was determined in the following way : — The copper, 
jn 50 — 60 grams of the solution, was deposited, eloctrolytically, in a 
platinum dish, previously coated inside with a thin film of cojipcx*, so 
that the extern^ conditions, before and after tho analysis, might be the 
same. Slightly more than half a gram of the metal was obtained in 
each case. In determining the bromine in fresh portions of the solu- 
tion, not only was the resulting silver bromide weighed, but also tho 
silver required to form it ; and this last value was determined ac- 
cording to two distinct methods. In the first place, the amount of 
silver required for a given weight of the copper bromide was calcu- 
lated, and somewhat less than this quantity was weighed out, converted 
into nitrate, and the cupric bromide cautiously added to the warm, 
dilute solution. The deficiency of silver was made np by titration 
with a solution containing 1 gram of silver to the litre (compare 
Cooke, Froc. Amer, Acad, Arts Sd., 17, 18). After noting this 
first value for the amount of silver required, a slight, known excess 
of the standard solution was added, and the silver bromide was 
washed and weighed. The excess of silver in the filtrate was de- 
termined by means of ammonium thiocyanate ; solutions containing 
an equivalent amount of pure copper nitrate and small, known 
amounts of silver nitrate being used as a standard of colorimetric 
comparison. This second method of determining tho amount of 
silver required to precipitate the bromine is not so accurate as tho 
first, but is of value as a check. 

^Burning the ratfo Ag : Br = 108*00 ; 80*007, the mean atomic 
weight of copper, as given by the eight fiual and most tm&tworthy de- 
terminations, = 63*645, with a maximum of 63*664, a miiiinium of 
63*628, and a variation from the mean of + 0*018. This value for 
the atomic weight is considerably higher than that until now ac- 
cepted, hut agrees closely with the numbers obtained by tho author 
in his previous investigations (Froc, Am&r. Acad, Arts ticL^ 23, 
180), If lower values for Ag are accepted, the following ratios are • 
obtained: — kg ; Cn = 107*93 (O = 16) : 63*60; Ag: Ou = 107-675 
f Clarke) : 63*45; Ag : Cu = 107*66 (Meyer and Seuhert) : 63*44; 
Ag : On = 107*06 (O = 15*87) : 63*09. G/ T. M. 

Artificial Cryolite and the Dissociation of AiiTminiTiTn 
Fluoride. By A. v. Asudra {Oliem, Zeit, 14, 868— 869).— By 
fusing together sodium chloride, aluminium fluoride and zinc, and 
heating strongly for 16 minutes, or by adding aluminium fiuoidde to 
molten sodium chloride and fusing until the evolution of chlorine 
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ceases, a mass is obtained wbicb, on treatment with Wc'iter, leaves a 
pink, insoluble, amorphous powder, containing^ cryolite, to the amount 
of 46*88 per cent, by the first method, in which case zinc and alumin- 
ium chlorides are also formed, and amounting to 42 52 per cent, by 
the second method, the rest of the powder consisting of alumina, 
aluminium fluoride, iron oxide, and sulphuric acid. The powder at a 
high temperature approaching fusion, becomes granular and white. 

D, A. L. 

Carbtiration of Iron by the Diamond. By “P. OsnoNo (Compi, 
rend., 112, 578 — 580). — ^Electrolytic iron, when heated in contact with 
<liamonds at a temperature exceeding 1035®, but not exceeding 1065°, 
and, therefore, below the melting point of pure white iron (1085°), 
is attacked 'superficially, and carburated at those points w'here it is in 
contact with the diamonds. At a temperature of 1085 — 1125°, 
under the same conditions, the iron melts, the diamonds are dis- 
solved, and a regulus of white cast iron is obtained. With a higher 
])roportiou of diamonds, some of the latter remain undissolved, but 
have been converted into a form resembling graphite, and have taken 
up a certain quantity of iron. The results show that the diamond, as 
such, cannot effect cementation : but in contact with iron it under- 
goes molecular change, and afterwards carburates the iron. The 
diffusion of the carbon into the iron is accompanied by a diffusion of 
iron into the altered diamond. 

When cooled in hydrogen from 1200® to 600®, the diamond shows 
no abnormal development or absorption of heat. Graphite seems ta 
show a retardation of cooling between 725® and 685'^ : and carbon 
from sugar shows a somewhat more marked retardation between the- 
same temperatures. The variations are not much greater than the 
errors of observation, but it is noteworthy that the temperature, 
725 — 685®, approaches closely to the temperature of the recalescencu 
of steel : and this agi*eement can scarcely be a mere coincidonre. 

C. H. B. 

Formation of Coloured Lakes.” By L. Vignon (OompA retid., 
112, 680 — 682). — The heats of neutialisation of stannic acid and 
metastannic acid respectively by potassium hydroxide are in the ratio 
82*7 ; 2*3, and these numbers may be takeu as measunug the relative 
energy of the acid functions in the two cases. 

If the two acids aio boiled with phenosafranine in presence of 
sodium sulphate and the precipitates are washed until the washings 
are colourless, it is found that stannic acid has formed an intensely 
red lake, whilst the metastannic acid has acquired only a very pale 
rose tint. With stannic acid, 74 per cent, of the safranine in the 
solution is precipitated, whilst with metastannic acid the quantity 
3*emoved is too small to estimate. In this case, the absorption of a 
basic colouring mattea* is coincident with the existence of a strongly 
marked acid function in the absorbent. 0. H B. 

Bromonitro-compounds of Platimim. By M. VJjzfs {Goimf. 
rend., 112, 616 — 611)). — When a concentrated solution ot potassium 
platonitrite is gently heated with bromine, the compound 
id obtained as a bright-yellow powder, consisting of microscopic yollow 

Zh2 
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prisms whicli acfe strongly on polarised light. ITo gas is evolved in 
the formation of the compound, and it nudergoos no loss of weight at 
100—110° ; it is an additive product from the platonitrite, and may 
be called j^otasdum plaHhromoni trite. It is only slightly soluble in 
cold water, hut more soluble in hot water, from which it crystallises 
in orange-yellow crystals, provided that it has hot been heated too 
long above 80®. 

If an aqueous solution of the platibromonitrite is heated for a long 
time at about 80°, nitrogen oxides are evolved and the liquid becomes 
red. When concentrated at a gentle heat, or in a dry vacuum, it 
deposits red, prismatic crystals of potassium platibromonitrosonitrite, 
Pt,Br3,NO,2N’02,K3, which remains unaltered at 100 — 110®. It is 
much more soluble than the platibromonitrite, especially in hot water ; 
by prolonged heating with water it is decomposed, with evolution of 
nitrogen oxides and formation of potassium platinobromide. 

Hydrobromic acid acts more slowly on potassium platonitrite, and 
the product is a mixture of the platibromonitrite and the platibromo- 
nitrosonitrite, which can be separated by means of their different 
solubilities in water. 

If potassium platinobromide, or one of the bromonitro-compounds, 
is heated with excess of potassium nitrite, the whole of tho bromine 
is removed and the platonitrite is formed. The series of the 
bromonitro-compounds is, therefore, K2Pfc,4N*Oi, K3Pt,4N04,Bi*2, 
K2Pt,lS'0,2]Sr02,Bra, KsPtBre. 

The author was unable to obtain a compound, PtBr3,KO,KaBri, 
analogous to the nitrosoplatinochloride, PtChjWOjKjOla. He has voii- 
fied the composition of the sale K2Pt, 41^03,012, described by Blom- 
strand, 0. H. B. 

Double Nitrites of Rhodium. By B. Leidi^ (Bull Sac. Ohim. 
[3], 4, 809 — 814; see Abstr., 1890, 1382). — Clans and Lang have 
attributed contradictory properties to the double nitrites of the 
platinum metals, particularly to those of rhodium. Again, doubt ih 
cast on Gibbs’ method of separating these metals by means of the 
double nitrites, owing to the known inaccuracy of his statomonts 
concerning the solubility of the sulphides of the platinum metals in 
alkaline sulphides. To aid in the elucidation of tho questions 
involved, the author has studied particulaily the double nitrites of 
rhodium. 

Contrary to the statements of Claus, there is but one potassium 
rhodium nitrite, Bh2(N02)6,6KN'02. WTien prepared according to the 
method given in detail by the author, this salt forms white, micro- 
scopic crystals, without action on polaxlsed light. It is almost in- 
soluble in cold water, and insoluble in an excess of potassium nitrite, 
a 30 per cent, solution of potassium chloride, a 50 per cent, solution 
of potassium acetate, or in alcohol. Hot concentrated hydrochloric 
add converts it into the double chloride, RhaOl6,6KOl + 3Ef20, 
obtained by Claus. This salt is very insoluble in water, which de- 
composes it into potassium chloride and the more stable chloride, 
Sh2Cls,4K01, the salt produced on mixing solutions of the two 
chlorides. 
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Sodium rhodium nitrite resembles the potassium salt in composi- 
tion, and the method of preparation diifers only in detail fi*om that 
employed for the latter. It forms white, rather bulky, crystals, 
which act on polarised light. It is soluble in parts of water at 
17®, and in an equal weight of boiling water, but is insoluble in 
alcohol. Hydrochloric acid readily attacks the sodium salt with the 
production of the double chloride, Bih2Clo,6Na01 + I8H3O. 

The ammonium salt is prepared from the sodium rhodium nitrite 
by the addition of ammonium chloride. 

Ammonium nitrite cannot be employed directly, on account of its 
ready decomposition by heat. In solubility and reactions, ammonium 
rhodium nitrite closely resembles the potassium salt. 

Barium rhodium nitrite is prepared in much the same way as the 
potassium salt. It crystallises with 12 mols. H 2 O, forming white, 
bulky crystals, which act on polarised light. The anhydrous salt is 
soluble in 50 times its weight of water at 16®, and in GJ times its 
weight of boiling water. Hydrochloric acid converts it into a mixture 
of barium and rhodium chlorides, forming no definite double salt. 
The barium may be precipitated from the mixture by the calculated 
quantity of sulphiu*ic acid, and the rhodium chloride in this manner 
obtained free from alkali chlorides. 

The soluble double salts of rhodium and sodium or barium yield no 
precipitate with sodium hydroxide or carbonate, or with barium 
hydroxide, and give the insoluble double nitrites of potassium or 
ammonium with potassium hydroxide or carbonate, or ammonium 
carbonate or ammonia, respectively. Hydmgen sulphide or sodium 
sulphide precipitates rhodium sulphide slowly in the cold, more 
rapidly on heating to 100®. The propeities of its double nitrites may 
be utilised for the extraction of rhodium, for its separation from other 
motals of the platinum gi*oup, and for its quantitative estimation. 

W. T. 


Organic Chemistry. 


Halogen Derivatives of Amylene. By J. Kondakokp (Ber,, 24, 
929 — — Hell and Wilderinann, in a paper on the halogen 
derivatives of amylene fthis voL, p. 683), state that for CO yeai*s 
scarcely anything has been published on this subject. The author 
draws attention to the fact that since 1885 he has published a series 
ot papers, in the Jounml of the Russian Chemical Society, on this sub- 
ject, and obtained the following results 

Ordinary amylene consists (Blawitzky, Wisebnegradsky, EltekofF, 
&c.) of a mixture of isopentane with small quantities of trimethyl- 
ethylene, nnsymmetrical methylethylethylene, and propylethylene ; 
according to Eltekoff, it consists of isopentane, trimethylethylene, 
unsyrnmetrical methylethylethylene, symmotiical mcthylethyletliyl- 
ene, and isopropylethylene. Both Outrio and Bauer, and Hell and 
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Wildermann worked with this mixture. The author, however, em- 
ployed amylenes of known constitution. 

Trimethylethjleue, treated with gaseous chlorine at +16® and 
— 20 ®, gsbve the compounds C5H9CI and OsHnCl, and tvimothylothyl- 
ene chloride, C5H10CI (b. p. 133—135**). Besides these products, 
others, of higher boiling point, are obtained if excess of chlorine is 
employed, or if the trimethylethylene is cooled with calcium chloride 
and snow and treated with liquid chlorine. In the latter case, the 
action takes place with hissing and evolution of heat, and is very like 
the action of bromine. The product consists of O5H10OI2, O5H0OICI3, and 
CsBTsOh, together with an insignificant quantity of C5H9CI and CsHnOI. 

Isopropylethylene, when treated with gaseous chlorine, yields 
almost entirely isopiopylethylene chloride (b. p. 143 — 144*5®), and 
only a small quantity of a-ethylallyl chloride, CfeCEt'CHBOl. 

The mixed amylene, which consists chiefly of isopropylethylene and 
the unsymmetrical methylethylethylene, when treated with gaseous 
chlorine, gives isopropylethylene chloride and an unsaturated mono- 
chloride boiling at 102 — 103®, which is a derivative of methylcthyl- 
ethylene, and when warmed with potash yields an unsaturated 
primary alcohol. The latter consists of a-ethylallyl alcohol, 
0H2lCHlt*CH20H, and probably 0H2:0Me’CH2*CH2*0H. 

With chlorine, symmetrical methylethylethylene yields, as chief 
product, methylethylene chloride, CHMeOl*OH01*OH2Me (b. p, 
138 — 139‘5®), and a small quantity of the mouochloride, 

OHMeOl-OHICHMe. 

The latter, on treatment with water, is converted into the correspond- 
ing unsaturated secondary alcohol, OH*CHMe'CH.’CHMe, which boils 
at 117 — 118® ; with bromine, it forms a viscous bromide, 06HioBr20 ; 
and by the action of mineral acids is converted into methylpropyl- 
ketone. 

The author is at present engaged in studying the action of ohlonuo 
on the residual hydrocarbons obtained by treating commercial arnyl- 
ene with sulphuric acid. He believes that the difference in th(‘ 
action of chlorine and bromine is only apparent, and is detcmiincd 
by the temperahme and different conditions of aggi’cgation of the two 
agents. 

When dry gaseous bromine is passed over the mixed amylenes in 
an atmosphere of carbon dioxide at 20®, hromo-compounds are obtaiueci, 
which were separated into the fractions (1) 80—110®, (2) IJO — 120®^ 
(3) 120 — 180®. On treatment with water they gave dimethyl ethyl - 
carbinol, the unsaturated a-ethylallyl alcohol which changes into tiio 
isomeric aldehyde, an unsaturated alcohol which changes into the 
ketone, a glycol boiling at 207 — 212®, and the hromhydrin of this 
glycol- If dry binmine is added to tiimethylethylene, cooled with 
snow and salt, additive compounds are obtained without any visiblt‘ 
evolution of hydrogen bromide. If the mixture is not cooled, lioat is 
evolved, hydrogen bromide comes off, and the bromides O^HaBr and 
CySjjiBra are formed. The former of these compounds is converted 
into OaHaBrjBr* and then into CsHaBrjjBra by the further addition of 
bromine. 
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On the evidence of the above observations, the author expresses the 
chlorination of amylene by the formuljB (1) 0-,Hio -f- Clj = 0«HioCl , 
(2) OsHioCl. HOI = OjHaCl, (3) O^Hn +• HOI = CaHnOl. 

Hence, those amylenes and generally olefines which combine easily 
with mineral acids yield nnsaturated monochlorides ; those which do 
not combine easily with mineral acids give additive products with 
chlorine. B. 0. E. 


The Complete Chlorinatioii of Fatty Gompoxmds of HigTt 
Molecul^ Weight, By E. Hartai^ (Ber., 24, 1011—1026).— 
The chlorination was conducted in a similar manner foi* all the com- 
pounds. The method for caprylene is as follows : — Oaprylene is 
treated with a rapid stream of dry chlorine, first in the cold and then 
at the temperature of the water-bath, as long as hydrogen chloride is 
formed. The product, which is a colourless oil, is freed from hydro- 
gen chloride and free chlorine by means of an air-pump, transferred 
to tubes, and iodine added; the tubes are well cooled, and then 
antimony pentachloride is added. A vigorous action takes place. 
When this action is ended, the tubes are sealed up and heated at 70** 
for d hours, then opened, and again sealed and heated for 3 hours at 
120®, 170®, and 200°. They are again opened, and the antimony 
pentachloride regenerated by passing in dry chlorine, and the tubes 
heated finally at 320°, The product is slowly poured into a xuixture 
cf concentrated hydixjohloric acid and ice, and the oil which is preci- 
pitated treated with hydrochloiuc acid, and then with soda solution tt> 
get rid of the antimony and iodine. The product is next fractionally 
steam-distilled. The residue is heated with iodine and antimony 
pentachloi*ide at 380°, and the product steam-distilled. The residue 
is finally crystallised from ether or light peti^oleum. 

The following results were obtained: — Oaprylene chlorinated at 
320® gave perchloromethane, perchlorethane, perchloromesole, OiOlc, 
and a bi*own compound, which, when further chlorinated at 380°, 
gave perchlorometnane, perchlorethane, and perchlorobenzene. 

Diisobutyl, chlorinated at 4*50®, gave perchloromethane, perchloro- 
benzene, and a trace of perchlorethane. 

Diisoamyl at 360° gave about equal parts of perchloromethane, 
perchlorethane, and perchlorobenzene, and a trace of perchloromesole. 

Cetyl iodide at 320° gave a large quantity of perchlorethane, 
together with some perchloromethane, pex'chloromesole, and a dark 
compound, which, on fuither chlorination at 360®, gave perchloi*- 
ethane, perchlorobenzene, bomo perchloromethane, and a trace of a 
compound crystallising in small pxisms and melting at 305*5°, which 
is probably perchlorodiphonyl. 

Palmitic acid at 320° gave, as chief product, pex'chlox*ethane, to- 
gether with a little perchloi*o methane and a dax*k compound, which, 
on further chlorination at 34i0°, gave, as chief product, perchlor- 
ethane and some pei'chloromethane and perchlorobenzene « 

Pennsylvanian petroleum (commercial x*efined oil) at 350—360° gave 
perchlorethane and perchlorobenzene, small quantities of perchloro- 
methane and perchloi'omesolc, and a moderate qnautity of residue, 
which, on chlorination at 450°, gave perchlorobenzene and perchloro- 
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methane. A specimen of petroleum boiling at 300 — 350® gave, on? 
chlorination at a very high temperature, perchlorobenzoiie, as chief 
product, and perchloromethane. 

Crude Galician ozokerite at 360® gave a large quantity of perchlor- 
etbane, together -with perchloromethane, perchloromesolc, perchloro- 
benzene, and a residue which on chlorination at 450® gave percbloro- 
benzene and a small quantity of perchloromethane. Ozokerite 
chlorinated at 450° gave perchloromethane and perchlorobenzene. 

Bees’- wax at 450® gave a large quantity of perchloromethane, per- 
ehlorobenzene, and very little perchlorethane. 

Perchloromesole, when heated for six houi*s at 450® with excess of 
antimony pentachloride containing iodine, is converted almost entirely 
into perchloromethane. Perchlorethane under similai* conditions is 
also converted into perchloromethane. 

Hence the hydrocarbons of the fatty series yield, as the final result 
of energetic chlorination, perchloromethane and perchlorobenzone, 
whilst perchlorethane and perchloromesole are obtained as intermediate 
products. 

The author also describes the preparation of diisobutyl and diiso- 
amyl from isobutyl bromide and isoamyl bromide respectively. The 
bromides are mixed with dry ether, excess of sodium wire added, and 
the mixture allowed to remain for a day. The yield of diisobutyl 
amounts to 50 per cent, of that required by theory ; the yield of diiso- 
amyl to over 90 per cent. This method is much cheaper than em- 
ploying the iodides. E. 0. R. 

FormatiozL of Nitriles on Oxidation with Nitric Acid. By 
C. Hell and C. Kiteoskt (Her., 24, 979—987). — ^When castor oil sm 
oxidised with concentrated nitnc acid, it yields a mixture of mono- 
and di-carhoxylic fatty acids, and also various neutral compounds 
containing nitrogen, which are volatile with steam. Large quantities 
of capronitrile (b. p. 164 — ^165®), considerable quantities of oeuautlio- 
nitrile (b. p. 180 — 185®), and small quantities of caprylonitxulo (b. p. 
200 — ^205®) and valeronitrile (b. p. 140 — 143®) can be isolated from 
this neutral oil hy fractional distillation, and piuhably also butyrt)- 
nitrile (b, p. 120 — 130°), but tbe quantity of the last-named coiupouiul 
is so small that it was not characterised with certainty ; tlio oilier 
nitriles were identified by conveiting them into the corresponding 
fatty acids. 

Patty acids, such as caproic and oenanthylic acids, or a mixtiun of 
the two, do not yield volatile nitriles on oxidation with concentrated 
nitric acid ; oenanthaldebyde, on the other band, yields about 1 per 
cent, of oenanthonitrile on treatment with nitric acid of sp. gr. 1*23« 
(3 parts). _ ^ 

Acetone gives about 1 to 1^ per cent, of its weight of hydrogen- 
cyanide on oxidation with nitric acid, and methyl nonyl ketone yields- 
ociyl cyanide. 

The above results may perhaps be explained by assuming that tho 
nitric ^id is reduced to ammonia, hydroxylamine, &c., and that con- 
deaisation then takes place between the unchanged aldehyde or ketone 
and the reduction product; this view is, to a certain extent, homo oat 
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by tbe fact that considerable quantities of ammonia are actually 
formed in the reactions. F. S. K. 

Origin of the Higher Alcohols contained in Commercial 
Spirits. By L. Lindet (Oompt. rend,, 112, 663 — 666). — Fermentation 
of sugar and of commercial ‘‘maltose** with a large quantity of yeast 
(80 per cent, of the sugar) yields a product containing a much smaller 
proportion of the higher alcohols than fermentation with a small 
quantity of the yeast (20 per cent, of the sugar). Acceleration of 
fermentation by addition of brewer’s grains has a similar effect, the 
proportion of the higher alcohols being distinctly reduced. Previous 
experiments showed that the lower the temperature at which fei*- 
inentation takes place, the lower the proportion of the highei* alcohols, 
and the author considers that these results confirm the conclusions- 
already published (this vol., p. 411). C. H. B. 

Glucosoxime aaid Levulosoxime. By A. Wohl (JBer,, 24, 
993 — 996; compare Jacobi, this vol., p. 644). — Glvcosoxime is de- 
posited in cryst^s when an alcoholic solution of anhydrous glucose 
and hydroxylamine is kept for 6 to 8 days at the ordinary tempera- 
ture ; it crystallises in small, anhydrous needles, melts at 185‘*, and 
does not decompose on prolonged heating at 100°. Levnlosoxiine can 
be prepared in a similar* manner, but it is obtained in the foim of a 
syrup which crystallises on keeping over sulphuric acid ; it melts at 
118° and resembles glucosoxime in appearance. 

Ordinary reagents produce no precipitation in a solution of either 
of these oximes, and both compounds, even in presence of excess of 
silkali, prevent the precipitation of feme hydroxide fi*om solutions of 
ferric salts. O^lucosoxime reduces ammoniacal silver solutions almost 
immediately, even in the cold, but levulosoxime does so only on 
warming ; both compounds are feebly Isevo-rotatox’y. On evaporating 
almost to dryness a solution of glucosoxime with concentrated soda, 
and then dissolving the yellowish residue in water, a solution which 
gives the Prussian blue reaction for hydrogen cyanide is obtained ; 
the oximes of galactose, mannose, and Icvuloso show a like be- 
haviour. 

When glucosoxime is dissolved in acetic anhydride containing n 
trace of zinc chloride, an energetic reaction takes place ; on cooling, 
and pouring the solution into water, a thick oil is precipitated. This 
oil is readily decomposed by dilute alkalis, even in the cold, yielding 
a solution which contains hydrogen cyanide ; when boiled with very 
dilute sulphuric acid, it is gradually decomposed into hydrogen 
cyanide and a substance which combines with phenylhydrazine 
yielding a yellow, crystalline compound which is not glucosazone. 

F. S. K. 

A Red Sediment formed in a Baffinose Solution. By F. U. 
WiBOiiMAKN {Cheni. Nms, 63, 5 — 7). — Whilst engaged in the isolation 
of raffinose from a low bcot-hugar, the author obtained a small 
quantity of a substance having a bright-red colour. This substances 
contained iron, but was shown by specti’oscopic examination not to 
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be lisematin; it is remarkably fluorescent, and is insoluble in all 
ordinary solvents except concentrated mineral acids. No information 
is given as to its nature. Gf* T. M. 

Action of Nitric and Sulplnmc Acids on Vegetable Fibre. 
By J. Lir^rHurz 24, 1186 — 1192). — Cellulose can be prepared 
in large <[uantities by the following process : — Fir-wood (1 part), 
free from bark, is cut into cubes 10 — 15 mm. in length, and heated at 
45 — 50'^ with a mixture (10 — 15 parts) of concentrated sulphuric* 
acid (1 Tol.) and 25 to 30 per cent. niti*ic acid (3 vols.) for 14 — 1(> 
hours; the light-yellow product is then separated from the warm 
solution, washed first with cold and then with hot water, and boiled 
■with dilute soda until it is reduced to a pulp. The dark-brown liquid 
is run ofl and the pulj^ washed thoroughly with water (acidified with 
sulphuric acid if alkaline) until the washings arc colourless. The 
cellulose obtained in this way is quite colourless, has a neutral reac- 
tion, and does not give the reactions of lignin ; it is very strong and 
fibrous and contains 1’5 — 1*8 per cent, of ash, but is free from nitro- 
cellulose ; the yield is 38 — 41 per cent. 

The acid liquid, separated from the cellulose, contains considerable 
quantities of oxalic acid, small quantities of fatty acids, and sub- 
stances, such as cellnlosesnlphuric acid, which reduce Fehling’s 
solution; it is used again four or five times for tx'eating fresh 
qnantities of wood, the only difierence being that, in each operation 
^e mixture is raised to a temperature about 5® higher than that em- 
ployed in the previous one. The nitric acid is theix completely 
used up, aud the clear solution, if left for about 24 hours, deposits 
a considerable quantity of oxalic acid ; this pxx>dnot is neaxdy pure, 
and can be obtained in a state of puxity by recrystallising once fi*om 
water. In sucb a series of operations, the yield of cellulose is 38 — 40 
per cent., and that of the oxalic acid 29 — 30 per cent, of the weight 
of the dry wood employed. The acid liquors i*emaining after separat- 
ing the crystalline oxalic acid in the last operation contain about 
80—32 per cent, of .sulphuric acid, 1'5— 2*0 per cent, of oxalic acid, 
and small Quantities of cellulosesulphuricacid ; after adding the px'opex* 
quantity of nitric acid and a little sulphuric acid if necessary, a 
mixtni*e is obtained which can be again used for treating a frosh 
•quantity of wood. F. S. K. 

Action of Fhosphonxs Oxychloride on Ethereal Silicates and 
-their Chloro-derivatives- By H. K Stokes (Ber., 24, 933—936).— 
The action of phosplioms oxychloride on the trichlorhydrin of ethyl 
orthosilicate, SiOls'OEt, was studied in the hope of obtaining silicon 
o:^chloride, Si20Cl8. The reaction, however, takes place in quite a 
difterent way. When the trichlorhydrin is heated with excess oi 
phosphorus oxychloride in a sealed tube for 2 hours at 180**. ethyl 
chloride, a white, amorphous compound, and silicon tetrachloride ai*e 
formed. The white, amox'phous compound is freed from excess of 
phosphorus oxychloxide by heating at 150 — ^200® in a stream of dry au\ 
On analysis, it gave numbers corresponding with the formula SiPsOaCU*. 
It is extremely hygroscopic, easily and completely soluble in absolute 
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•tilcoliol, wliicli proves tlie absence of free silicic acid, and is more 
soluble in ■water, but deposits silicic acid from the solution. On 
heating at 200®, phosphorus oxycliloride is slowly evolved : at red 
heat, phosphoric anhydride is given off, and a ti'anspiirent glass 
remains, which contains lumps of silicic acid, and is probably the 
compound SiOgjPaOs. The author concludes that this white, amor- 
phous substance is the chloride of a silicophosphoric acid. Neither 
the acid itself nor any of its salts conld be isolated, as it is decomposed 
by water. When silver nitrate is added to the cold aqueous solution 
acidified with nitric acid and the silver chloride filtered off, tlie 
deal* filti*ate on addition of ammonia, deposits silvei* pyrophosphate, 
silver orthophosphate, and finally silicic acid. Phosphorus peiita- 
• chloride at 100® easily converts it into silicon tetrachloride and phos- 
])hoi*us oxychloride. 

The action of phosphorus oxychloride on the mono- and di-chlor- 
hydrin of ethyl orthosilicate takes place according to the following 
equations : — 

(1.) 2SiCl2fOEt)2 + 2P001j = SiCli + SiPsO.Ch + 4EtCl. 

(2.) 4Si01(OEt)3 4- 6POC1, = SiCh + SSiPACh + 12EtOL 

Ethyl orthosilicate is decomposed by phosphorus oxychlonde ac- 
cording to the equation Si(OEt)4 -f 2POCI3 = SiPjOaClj -1- 4EtCl. 

Hexethyl disilicate, SiaO(OEt)c, is easily attacked by phosphorus 
oxychloride at 180®. Ethyl chloride is formed, together with a silico- 
phosphoric chloride which is somewhat like che above, but has a 
diffei’ent composition. 

Ethyl disilicate ohlorhydrin, when treated "with phosphorus oxy- 
chloride, did not yield silicon oxychloride. E. 0. R. 

Derivatives of Ssthylamine. By S. Gabriel (Rer., 24, 
1110 — 1121). — By the action of potassium hydrosulphide on brom- 
ethylphthalimide in alcoholic solution, the author has already found 
(Abstr., 1889, 870) that ethylmei'captophthalinxide, 

0,H 

is formed. Eurtlior investigation has shown that the oorrospouding 
inonosulphide is always simultaneously formed. To prepare ethyl- 
mcrcaptophthalimide In the pui*e condition, au alcoholic solution of 
bromethylphthaliniide and potassium hydrosiilphide is heated at 100® 
under pressure ; the product, when poured into water, solidifies almost 
immediately to a crystalline mass, which is separated from the mono- 
sulphide simultaneously formed by conversion into the mercury or 
lead salt, preferably the latter, whicli is then decomposed by dilute 
sulphuric acid. Ethylmercaptophthalimide separates out on evapo- 
x'ating the filtrate, and is purified by i*ecryBtallisation from alcohol ; 
it becomes plastdo at 7G®, melts at 79 — 80®, and is converted by boiling 
20 per cent, hydrochloric acid into phthalic acid and a7md(merca}>tath 
hydrochloride^ NH3*C3H4*>SH,H01, which crystallises in small, trans- 
parent needles. 

])i 2 >hlhaljjlamdoefhjl sulphide^ (C3lIi03*.N*02H4)sS, is best obtained 



816 


ABSTRACTS OF OflEMIOAL PAPERS. 


by heating bromethylphthalimide with a slight excess of alcoholic 
potassinm sulphide in a reflux apparatus. Hydi-ogen sulphide is 
evolved, and after half an hour the product is poured into water ; 
the yellow oil thus precipitated gradually solidifies, and, on recrystal- 
lisation from alcohol, is obtained in slender, flat needles melting at 
1:28 — 129®. The mercaptophthalimide is obtained simultaneously in 
small quantity. The monosulphide is not formed by the action of 
potassium sulphide, EI 2 S, on bromethylphthalimide, but may be 
obtained by treating sodium ethylmercaptophthalimide with brom- 
ethylphthalimide ; the yield is, however, not good. 

To eliminate phthalic acid from the monosulphide, either hydro- 
chloric acid or potash may be employed ; the thioethylanvine liy&ro-' 
chloride thus obtained forms crystalline crusts or slender needles, 
melts at 131®, is hygroscopic and very soluble in water; its amo^ 
chloride forms yellow, radial, spheiical aggregates, its platimchluride 
yellow needles, and its picrate acute plates melting at 212®. By tho 
action of aqueous soda and benzoic chloride, it yields a benzoyl 
derivative, which crystallises in scales and melts at 107 — 108®. The 
fi-ee thioethylamine, S-CCHs'CHi-STHa^s, obtained by the action of 
solid potash on a concentrated solution of the hydrochloride, is a 
colourless oil, boils at 231 — 232® under a pressure of 768 mm., and 
IS miscible with water, forming a strongly alkaline solution. 

When diphthalimidoethyl sulphide is oxidised with nitric acid of 
sp. gi'. 1*25, niteous fumes are evolved, and dipUhalimidoethyl 
oxide^ (08H402,]Pr*CH2*CH2)2S0, is formed. The latter crystallises 
^m alcohol or acetic acid in long, slender needles, melts at 189®, and 
is converted by hydrolysis with hydrochloric acid into diavMoethyl 
sulpJwxide hydrochloride, SO(CHa-CHs-NB:3)2,2HOJ, phthalic acid, 
and other products. The former crystallises in long, slender needles. 

P^nder suitable conditions, ethylmercaptophthalimide may bo 
oxidised to the corresponding bisulphide (see following absti*ac»t). 
The latter, on fuither oxidation with nitric acid of sp. gi\ 1-26, yields 
phthcdyltawrine, CsHiOaN-CsHrSOjH + This forms compact 

crystals and has a bitter taste; it becomes plastic at 86®, and at 
100 melts to a milky liquid, which is completely tvansiiaroiit at 
102—103®. ^ 


Gabriel and Heymann have previously shown (Absti\, 1890, 624) 
that thiazolines may be prepared by the action of alkyleno dibromides 
on thioamides, hydrogen bromide being eliminated. The reaction 
does not, however, succeed with thiacetamide. The author has now 
found a new method of pi-eparing mesophenylthiazoline (see following 
abstract), and has also succeeded in px^eparing mesomethylthiazolino 
in a similar m^ner. For this purpose, dithioethylamine hydrochloi'ide 
was boiled mth anhydrous sodium acetate and acetic anhydride j 
after removing the excess of the latter, the syrup, which is almost 
certainly the dtacefyl compound, (NHAc-C 2 H 4 *S) 2 , was treated with 
phosphorus pentachlonde, warned for a few minutes, poured into 
water, the mtered solution made alkaline and distilled. The base 
comes over in the first portion, and is isolated by adding solid potash 

141-5-145" undl a pressure of 
7«9 mm., aad has the expected composition, 0*H,NS. On oxidation 
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with bromine- water, it yields taurine, and is converted bj” boiliiiu 
hydrochloric acid into amidoethylamine hydrochloride and acetic 

acid ; it must therefore be nie^omefJiyWiiasoUne, It. 

picrate, C4H7NS,06H3T!730-, forms long, flat needles melting at 
169 — ^170®, and the platinocMcn'ide a pale-yellow, crystalline powdei* 
readily soluble in water. 

When bromethylphthalimide is heated by itself, it blackens and 
evolves hydrogen bromide. On further heating, a portion distils over 
from which phthalimide and ethylphthalimide were isolated, and a 
large quantity of carbon remains behind. 

Bromethylamine hydrobromide acts on ethyl acetoacetate in 
presence of aqueous soda forming ethyl hoTiiethylamido-a-crotoiiafe, 
CiHiBr'NH’OMelCH'OOOBt, which crystallises from light petroleum 
and melts at 48 — 60®. Bromethylphthalimide also combines with 
piperidine forming a syrup, wliich, on hydrolysis with hydrobromic 
acid and treatment with solid potash, yields l-amidoethylpiperidfiifl, 
C.s^^Hio*02H4*17Ha, It ib a colourless liquidj^ boils at 183 — 184®, and 
absorbs carbonic anhydride from the air, forming crystalline crusts ; 
it is miscible with water and has an odour resembling, but much 
weaker than, that of piperidine. Its hydrohromide, 07 ilMhr 32 HBr, 
crystallises from absolute alcohol in acute needles ; the atirocJiloride 
forms long needles, and the plaiinochlcynde rhombic tablets. Its 
solution in hydrochloric acid gives a deep-red coloration with 
potassium bismnthoiodide. H. 6. C 


Dithioethylamine. By W. Coblentz and S. Gabbibl (Her., 24, 
1122 — 1125). — ^When the crude alcoholic solution of ethylmercapto- 
phthalimide (see previous abstiact) is treated with iodine or ferric 
chloride on the watei’-bath, it is converted into ddpMImlyli/imdoet'hyl 
himlphide^ (CHH40s!N*CHs-CHa)2S2, which crystallises in small plates 
melting at 138 — 139®. When heated with hydrochloric acid at 
190 — 200®, it is hydrolysed with formation of dithioethylamine hydro- 
chloride^ (NHj* 03114)382,21101. The latter melts at 203®, and, on 
treatment with benzoic chloride and aqueous soda, yields dihemamido- 
dleihyl hUuljdnde, (NIIBz*03Hi)3S3, which crystallises from hob alcohol 
in ncodlob and melts at 132®. When heated with phosphorus penta- 
chlorido at 100®, it yields a pale-yellow syrup, which is dissolved in a 
small quantity of dry ohloi’oform and mixed with benzene. Tlio 
crystals which separate are collected, washed with benzene, and 
placed over sulphnrio acid. They become moist and ball together in 
the air, and aaa decomposed by soda with formation of an oil which 
may bo driven over by steam, and is identical with the mesophenyl- 
OBC * 8 

thiazoline j^^CPh, described hy Gabriel and Heymann (Absti*., 

analysis 
» manner 


1890, 524). The above hygroscopic crystals gave on s 
numbers agreeing with the formula (OoH9NS)3,3H01, but the ] 
in which the reaction takes place is not yet fully ascertained. 

H. G. 


C. 


Action of Aqueous Ammonia on Isobutyl Cbloride in 
Closed Vessels at 100*. By H. Malbot (Bull 80 c, Ghim, [3], 4, 
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(»03 — 697). — The anthor Las endeavoured to determine the best con- 
ditions for the production of isobntylamine From the results of nine 
experiments carried out under ditferent conditions, he concludes that : — 
( 1.) It is not correct that an initial excess of ammonia always favours 
the formation of the piimary amine to the exclusion of the secondary 
and tertiary products, but it considerably facilitates the transforma- 
tion of the chlgride. The rate of change of the isobutyl chloride 
augments very rapidly with the proportion of ammonia present. In 
two days, 31 per cent, is converted in the presence of two molecular 
proportions of ammonia, 50 per cent, with four ; in three days 86 per 
cent, is transformed by six molecular proportions of ammonia, 95 per 
cent, by 10. Practically there is no advantage in using more than 
10 molecular proportions of ammonia to one of isobutyl chloride. 

(2.) Hofmann’s hypothesis as to the formation of amines is in- 
adequate to explain the results of these experiments, whereas the 
views put forward by the author in a previous paper (An n, Ohim . 

Maich, 1888) account very well for the observed facts. W. T. 

Hexamethylenamine. By Y. Schwariz (Ghem Zeit,, 14. 787). 
— Htxamethyleymmine tetrasiher hroviide, 06HisN4,4AgBr, is formed 
when an ammoniacal solution of silver nitrate is mixed with an 
ammoniacal formaldehyde solution containing ammonium bromide • 
as also when hexametbylenamine itself is used, and when metallic 
bromides act on hexamethylenamine silver nil rate. It is a curdy 
precipitate which partly dissolves, the other portion becoming rapidly 
crystalline. When heated strongly, hexamethylenamine passes off, 
leaving a mixture of silver bromide, metallic silver, and some char- 
coal. Nitric acid rapidly oxidises it, yielding pure silver bromide. 
The compound resembles the hexamethylenamine derivatives described 
by Horton (Abstr., 1888, 1051). D. a., L. 

Essential Oil of Mustard. By P. Birkunwald (Ohem. Oentr,. 
1891, i, 266—267; from Fliami, Zeit, Biiss., 29, 785—787).— 
Cojp'per Compound of A greenish-yellow, amor- 

phous powder was found in the copper condenser when preparing 
allyl thiocarbimide- After washing it with alcohol, the colour 
changes to yellow ; it dissolves in hydrochloric acid with evolution 
of hydrogen sulphide; it reacts with concentrated nitric acid 
a strong odour of allyl thiocarbimide being emitted; it is blackened 
by potash, and allyl isothiocyanate is set free. The analysis affi'eed 
with a componnd CuS + CsHsNCS. ^ ^ 

Fofai^sium My ro^iate,— 'The author has prepared potassium myron- 
ate from the seeds of Brassica nigra and Sinapis Junea by Will 
and Kdmer’s method ; both the specimens melted at 135®, and de- 
composed at 145°. The loss on heating at 100° during four hours 
amounted to 2-43 per cent, in the case of the specimen from Brassica 
wgra, and to 3-32 per cent, in that of the specimen from Sinamsmnea. 
The loss heating should have been 4*3 per cent, to correspond with 
1 mol. HaO. The analysis of the specimen from Sinapis junea £rave 
molts cowespondmg with those which Will obtained wth a speoimen 
from Brasstca Tidgra, J W L 
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Investigation of Crude Acetone. By L. Wolfes (Ohem. Zeit, 
14, 1141 — 1142). — By fractionjiition, the crude oil boiling between 
75° and 135° was separated into three fractions. From tlie first fraction, 
tb substance boiling at 80° was obtained, which appeared to be methyl 
ethyl ketone. The second fraction yielded a substance boiling at 
102 — ^103°, which proved to be methyl prop}^ ketone ; the absence of 
diethyl ketone was established. The third fraction, by repeated 
fractionation, yielded fiactions of nearly equal amount ; one boiling at 
128 — 129° gave numbers between those required for methyl butyl 
ketone and allylacetone, the former substance being subsequently sepa- 
rated from its associates by means of sodium hydrogen sulphite. The 
oils not precipitated by this reagent were distilled from strong sodium 
hydroxide, and the indefinite substance (b. p. 128 — 130°) obtained was 
oxidised with nitric acid, evaporated to dryness, dissolved in water, and 
treated with barium hydroxide ; the precipitate was found to contain 
succinic acid, the solution pyrotartaric acid. From the presence of 
the latter, the author infers that there is a ketone present containing 
a closed chain, probably identical with Kane’s dumasin (Amwlerif 

no, 21). D. A. L. 


The Behaviour of Hexachlororthodiketohexene on Heating 
and towards Phosphorus Pentachloride. By T. Zingo and F. 
Kuster (Ber., 24, 924 — 928). — Hexachlororthodiketohexene was pre- 
pared in a dry state by distillation under reduced pressure. The 
hydrate cannot be used in these experiments. The hexachlorodiketone 
when fi*eo from water forms a thick red oil, boils at 199° under 
60 mm. pressure, solidifies when kept for some time, and absorbs 
water from the air with production of the hydrate. The red colour 
appears to he due to a little tetrachlororthoquinoue. 

When heated in a tube at 300 — 310° for some hours, colourless 
needles are obtained, mixed with liquid products. The needles are 
perchlorobonzcne (m. p. 224°). The liquid also contains pei'cliloro- 
benzeno, which is sepamted by adding light petroleum. The filtrate, on 
remaining some time, deposits crystals of 7 ; 7-hexaohloroketopentene 

K'“>oa. The non-crystallisable product contains the p : 7-ketoncs 
GUhvO 

oci.-ook 

001 = 001 "' 


When the diketone is heated with phosphorus pentachlorido (2 
mols.) at 250°, it is completely converted into perehlorobonzene. When 
the 3*eaotion takes place at 200 — 210°, some perchlorobenzene is formed, 
logether with a compound containing phosphorus. The compound 
obtained from the latter, after treatment with water, molts at 203°, 
forms shining plates, and is soluble in ether. As this compound was 
only obtained in small quantities from the diketone, which latter is 
difficult to prepare iu the dry state, tho authoj'S attempted to prepare 
lb from tetracluoroithoquinone, 

Orihoquinone was heated with phosphorus pentachloride (2 niols.) 
for half an hour aL 200 — ^210°. On treatment with water, a mass 
of shining plates was obtained. Tho perchlorobenzene was extracted 
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from this with benzene, and the residue dissolved in etlier and pro- 
oipitated with benzene. Analysis showed that the compound was 
C6Cl5-0*P0(0H)2. It forms white, silvery plates, melts at 203® with 
blackening, is soluble in ether, somewhat soluble in water, and is re- 
precipitated by hydrochloric acid, and dissolves in soda without 
decomposition. It is identical with the compound obtained from 
hexachlordiketohexene, and is also obtained from the para-deriva- 
tives OeOleOa and C6Ch02. It is an intermediate compound in the 
production of perchlorobenzene, IS. 0. it. 

Derivatives of Palmitic Acid- By 0. Hell and 0. Jordanoff 
iBer,, 24, 936 — 943). — The authors find that the most convoniout 
material for the preparation of pure palmitic acid is Japanese wax, 
which yields one-half its weight of pure palmitic acid, whilst palm oil 
yields only one-fifth its weight. The acid was purified by distillation 
under reduced pressure, and melts at 62°. 

o^-Broniopalmitic acid is obtained by heating palmitic acid (175 
gi-ams) with phosphorus (7‘1 grams) and bromine (65 c.c.). The pro 
duct is purified by washing with water, when an emulsion is formed 
from which the acid is extracted with light petroleum. It crystal- 
lises iu shining scales, melts at 51*5 — 5^, and solidifies in beautiful 
prisms or pyramids. It is insoluble, and when pure is incapable of 
forming an emulsion with water, dissolves easily in alcohol, henzeTie, 
ether, light petroleum, carbon bisulphide, and chloroform, and has no 
caustic action on the skin. The ethyl salt is obtained by passing 
hydrogen chloride into an alcoholic solution of the pure acid. It is a 
pale-yellow, fruity-smelling liquid, and boils at 241*5° under 38 mm. 
with slight decomposition. 

o^-HydroscypaJmiiic acid is obtained by boiling the hromo-derivative 
with a slight excess of potassium hydroxide. When gently waimed 
with water, it forms an emulsion, and on raising the temperature of the 
water, rises to the surface as a yellow, transparent, gelatinous mass, 
which solidifies on cooling. It crystallises from alcohol in small, 
shining crystals, melts at 82 — 83°, and is easily soluble in alcohol, 
ether, and other organic solvents. The copper salt is obtained as a 
green precipitate on adding a hot alcoholic solution of coppei* acetate 
to an alcoholic solution of the free acid. The lead salt is obtained in 
a similar way as a white, powdery precipitate. The hariim salt is 
obtained in crystalline flocks on adding barium chloride to an alcoholic 
solution of the ammonium salt. The acetate, OwHsiO^Ac, is obtained 
by boiling the acid with excess of acetic chloride, washing with water, 
-and dissolving the oily product in ether. On distilling off the other, 
it is obtained as a resinous mass. It crystallises from alcohol in 
white scales, melts at 62*5°, and is easily soluble in ether, less soluble 
in alcohol and other organic solvents. 

a-Amidopalmiiic aoid is obtained by heating a-bromopalmitic acid 
with excess of alcoholic ammonia in a sealed tube for some hours ou 
the water-bath. The product is mixed with water and acidified with 
sulphuric^acid. A better yield is obtained by heating the mixture at 
130 — ^140° , and evaporating off the excess of ammonia and alcohol. 
It is a white, crystalline powder, insoluble in alcohol, ether, and 
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lionzene, spaiingly soluble in cold acetic acid, and easily soluble in 
hot acetic acid, and dissolves easily in alcoholic alkaline hydi oxides, 
fi*om which solution the alkali salt crystallises in beautiful plates of 
fatty lustre. The acetyl derivative is obtained by boiling with excess 
of acetic chloride as a thick oil, dissolves easily in ether and alcohol, 
and has not been obtained crystalline. 

a^Anilidojyalmitlc acid is obtained by boiling brojnopalzuitic acid 
with excess of aniline. From boiling alcohol, it separates as a pow- 
dery precipitate, melts at 141 — 142°, and is easily soluble in benzene 
and ether. It has not been obtained crystalline. 

Falmitanilide is obtained by boiling palmitic acid with excess of 
aniline for about dve hours, and washing the product with dilute acid 
and water. It distils at 282 — 284° under 17 mm. pressure without 
decomposition, and is so obtained as a colourless liquid, which solidi- 
fies on cooling to a crystalline mass. It crystallises from alcohol in 
long, soft, shining needles, melts at 90' 5°, and is easily soluble in 
alcohol, more soluble in ether, benzene, and carbon bisulphide. 

E. 0. H. 

Cyanopalnutic Acid, Tetradecylmalonamic Acid^ and Tetra- 
decylmalonic Acid. By C. Hell and 0. Jokbanoff (J?er., 24, 987 
— 993). — CyampaZmitic acid, OwHsiNOg, is obtained when ethyl 
bromopalmitate is boiled for 4 to 5 days with potassium cyanide in 
alcoholic solution. The filtered solution is evaporated, the residue 
extracted with ether, the acid precipitated from the residual alkaline 
solution with hydrochloric acid^ extracted by shaking with ether, and 
separated from regenerated palmitic acid by fractional ciystallisation 
from light petroleum. It crystallises from hot glacial acetic acid in 
almost colourless plates, melts at 75 — 76°, and is moderately easily 
soluble in light petroleum ; when heated at 220°, it is completely con- 
verted into palmitonitrile with evolution of cai*bonic anhydride, and 
when boiled with alcoholic potash, it yields palmitic acid. 

Tetradecylmahnainic acid, Ci 4H*8*6H(0O*NH2)*0OOH, is formed 
when cyano palmitic acid is boiled with concentrated alcoholic soda 
for about two days. It ciystallises from hot alcohol in nacreous 
plates, is insoluble in water and ether, and decomposes at 130 — 140° 
with evolution of carbonic anhydride, but without melting, being con- 
verted into palmitamide (m. ^ 104 — 105°). 

Tetradeaylmalonic acid, Ci7JB[ai04, can be prepared by boiling the 
preceding compound for a long time witb alcoholic potash ; it is a 
semi-crystalline powder, melts at 117 — 118°, and is readily soluble in 
bot alcohol and boiling acetic acid, but only very sparingly in ether, 
and insoluble in water. When heated at 150 — 170°, it is converted 
into palmitic acid. The diver salt, OwHsoOtAg-, is colourless; the 
calcium salt, CnHjoOiCa, zme salt, Oi7H3o04Zn, and cadmium salt, 
CnHaoOiOd, are crystalline ; the copper sdt, Ci7Hao040u, decomposes 
at 180°. S’. S. K. 

Propylidezieacetic Acid from Malonic Acid and from Orth- 
amidophenoL By T. Zinckb and F. Ostkr (Her., 24, 908 — ^911). 
—The authors undertook this work with the object of determining 
whether the acid OJEsO*, obtained by them from catechol, was propyl-* 

VOL. LX. ^ *■ 
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ideneacetic acid, CHa-CHa-CHIOH-COOH, or was identical with the 
ethylidenepropionic acid, CB[^*CJB[.CH*0H2*C001T, obtained from acet- 
aldehyde and succinic acid. The solution of this question was of interest, 
because the authors had based the constitution of the hexachlorodiko- 
tone and other ohloro-compounds obtained from catechol on the pro- 
duction of pi-opylideneacetic acid. Ethylidenepfopionic and propyl- 
ideneacetic acids are easily distinguished by treating the acid with 
hydrogen bromide and boiling the resulting compound with ^ter. If 
valerolactone is formed, then the compound is ethylidenepropionic acid. 
The authors find that the acid obtained from malonic acid and that 
from catechol behave alike. From both, a minute quantity of yalero- 
lactone was obtained, but the main product is an acid not containing 
bromine, which is probably an hydroxy-acid. The formation of a 
small quantity of valerolactone is probably due to a small quantity of 
the propylideneacetio acid having undergone molecular change. 

Propylideneacetic acid was prepared from malonic acid according 
to the directions of Fittig and Frankel. It boiled at 193 — 196®. The 
acid (4—5 grams), cooled with ice, was treated with somewhat more 
than an equal volume of hydrobromic acid saturated at 0®, and the 
mixture allowed to remain for a few days at the ordinary tempera- 
ture, ice-cold water added, and the bromovaleric acid washed with 
ice-cold water and dried over potash and sulphuric add. The bromo- 
valeric acid was then boiled with water for some hours, the solution 
saturated with soda, and extracted with ether. On distillation of the 
product, 2 — ^3 drops of valerolactone (b. p. 201*6 —202°) wore obtained. 
The main product of the action was not examined. 

Propylideneacetic acid from orthamidophenol boiled at 192 — 195®. 
It was treated in the same way as the above acid, and yielded only a 
few drops of valerolactone. E. 0. R. 

Velocity of Lactone-formaluoxx in the Case of various 
Hydrosy-acids. By B. Hjrlt (Per., 24, 1236—1239). — The author 
has made a number of experiments on the relative velocity of the 
lactone formation in the case of the five hydroxy-acids named below. 
A solution of the pure lactone (0 0056 molecule in grams) is warmed 
with a slight excess of one-fifth normal potash, then cooled, exactly 
neutralised with hydrochloric acid, mixed with decinoimal hydro- 
chloric acid (50 c.c.), and diluted to 100 c.c. with water. Tho one- 
twentieth normal solution prepared in this way contains, besides the 
hydroxy-acid, potassium chloride and a small quantity of salt of tho 
hydroxy-acid; the presence of the latter retaids lactone-formation, 
but as the quantity is the same in all cases the values obtained arc 
comparable one with another ; the potassium chloride has no appreci- 
able infiuence on the reaction. The prepared solutions are then 
heated at 100° in portions of 10 c.c,, and after five minutes warming 
the initial condition is determined ; portions of the solutions are taken 
after certain periods of time, poured into ice-cold water, and the acid 
present titrated with a centinormal solution of harium hydroxide. 

The details of the results and the reaction coefficients calculated' 
iheiTefrom are given in a table. The times required for the conversion 
of 50 jw cent, of tho various acids into the corresponding lactones 
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were found to be as follows : — ^Hydroxybutyric acid, 906 minntes ; 
hydroxy valeric acid, 126 minates ; hydroxyoaproic acid, 70 mimites ; 
hydroxyisocaproic acid, 56 mimites ; hydroxy metliylbenzoic acid, 15 
luinutes. F. S. K. 


Isomerism of Oximes. By A. Haytzsch (Ber., 24, 1192—1198). 
— ^Minunni’s explanation of the isomerism of oximes (Qftzzeita, 21, 
113) is a very improbable, if not an impossible, one, for varions 
reasons. In the first place the iso- or )3-oximes do not show the 
characteristic properties of partially rednced benzene derivatives, as 
they shonld if Mintinni’s formnlae were correct. Secondly, the forma- 
tion of nitriles from /J-aldoximes is quite inexplicable assuming 
Minunni’s views to be correct. Thirdly, the intramolecular change 
observed by Beckmann in tlie case of the isomeric ketoximes cannot 
be explain^ in accordance with Minunni’s formulae. Fourthly, the 
number of isomerides actually capable of existence as proved by 
experiment, is not the same as the number required by Minunni’s 
theory. The existence of isomeric oximes belonging to the fatty 
series is also a conclusive proof that Minunni’s explanation of isomerism 
in the aromatic series is not the correct one. 

The author then goes onto discuss the question of the isomerism of 
oximes of the fatty series, especially with regard to the results ob- 
tained by Cramer (compare following abstract). F. S. K. 


Monoximes of Succinic Acid. By 0. Cbamxr (Ber., 24, 
1 X 98 — ^1214). — ^Tbe author’s expeaments have shown that the ethyl 
hydrogen oximidosucoinate obtained by Ebert from ethyl succino- 
succinate and nitrous acid (Abstr., 1885, 1122) is stereochemically 
isomeric with the compound prepared by Pmtii from ethyl oxal- 
acetate and hydroxylamine (compare Abstr., 1889, 383 and 1890, 
1239). The foimer is most probably the labile (Z-oxime of the con- 

JBguration ^ » the latter the stable ^-oxime of the 

OOOEt-Q-OH*-COOH rm. x xi.- • - xt. 

configuration N-OH ’ ^ correct 

one is rendered highly probable by the fact that the /S-dorivative 
exhibits analogy with the oxime of acetoacetic acid, which hasdoubt- 

. OHa-O-OH^-OOOH , , . . 

less the configuration behaviour of the 

two compounds is also in harmony with this view; the ^-dicarboxylio 
acid described below, which is obtained from the ^-oximido-deriva- 
tive, is readily converted into cyanoacetic acid, and the corresponding 
ethyl salt readily changes into ethyl nitrilosnccinate, 

COOEt-0— OH-OOOBt, 

IT 

whereas the ethyl hydrogen salt of the a-derivative is readily decom- 
posed into ethyl oximidopropionate and carbonic anhydride; these 
i*oactions are most easily explained by assuniiiig the compounds to 
have the configurations assigned to them above. 
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Ethyl hydrogen a-oximidosucoinate, prepared as described by 
Ebert (Zee. aY.), 'melts at 107°, and gives with ferric chloride a brown 
or a yellow coloration, according as the solution is concentrated or 
dilute; when heated at its molting point, or when warmed with 
water at about 80°, it is decomposed into ethyl ^-oximidopropiouato 

and carbonic anhydride. . ^ , -o- x. • 7 . n - 

Ethyl hydrogen /3-oximidosuccinate (compare Piutti, Zoc. ctZ.) is 
most conveniently prepared by adding concenti*atod soda (1 mol.) t<» 
ethyl oxalacetate in the cold, and warming the sodium compound 
obtained in this way with a solution of a slight excess of the theo- 
retical quantity of hydroxylamine hydi^ochloride, when the oxime is 
deposited as a colourless oil; soda (1 mol.) is then added, and, after 
keeping for several hours, the solution is strongly acidified, and the 
product extracted with ether. It melts at 54°, is more spaiingly 
soluble than the a-compound, and gives an intense violet coloration with 
ferric chloride ; under cei4ain conditions, it undergoes decomposiliuii 
into ethyl a-oximidopropionate and carbonic anhydride, but the 
change takes place far less readily than in the case of the a-com- 
pound. ‘ 

^ • • -.1 COOH-C-OH.-COOH ^ , 

a-Oximidosnccimc acid, qu-S’ ’ prepared by hydi*o- 


lysing the ethyl hydrogen salt with alcoholic soda (compare Ebert, 
Zoc. melts at 125°, being decomposed into water, carbonic an- 
hydride, and cyanoacetic acid ; the same decomposition takes place on 
heating an aqueous solution of tbe acid at 105 — 130°. In con- 
centrated Bolntions, ferric chloride produces a brown, in dilute solu- 


tions a yellow, colomtion. 
P^Ojcimidosuooinio add^ 


OOOH-C-CHa-OOOH 

N-OH 


or 


oooh-(:j-ch2-c(oh)*, 

is obtained when the jS-compound desciibed above is hydrolysed wiili 
soda in the cold, tbe solution acidified and exti»acted with otluu\ 
It melts at 88° with decomposition, and is more sparingly soluble 
in water, alcohol, and ether thau the cc-acid; it is insoluble in 
benzene, chloroform, and light petroleum. It turns red on exposure 
to tlie air, either in tbe dry state or in aqueous solution, and it gives 
a characteristic blue coloration with ferric chloride; in neuliul 
ammoniacal solutions, most metallic salts produce colourless precipi- 
tates, the silver salt being very explosive. 'When the acid is heated 
at about 40° in concentrated aqueous solution, carbonic |inhydi*ide is 
evolved, and, on evaporating, cyanoacetic acid remains as a colourless, • 
deliquescent, crystalline mass ; the same decomposition takes place 
to a considerable extent when the ^-oximido-acid is kept for some 
time over potash at the ordinary temperature ; its acid solutions 
are also unstable even at the ordinary temperature, but its alkalino 
solutions can be boiled without undergoing any change. 

When the ethyl hydrogen salt of the o-acid is treated with con# 
oenkated sulphuiie acid, acetic chloride, or acetic anhydride, it is. 
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converted into the corresponding' j8-componnd ; the a-dicarboxylic 
acid is also converted into the /3-derivative on treatment with con- 
centrated sulphuric acid. 

P~Oximidomccimc anhydride^ OH*NlC-< ^ J is formed when 

the S-acid is treated with acetic chloride ; it forms colourless csrystala, 
softens at 95®, and melts completely at 105" with decopaposition. It 
is only moderately easily soluble in water, being thereby converted 
into the acid, but when heated alone it is readily decomposed into 
carbonic anhydride and cyanoacetic acid. The acetyl derivative 

OAc*jNriO<^^g prepared by treating the anhydride, or the acid, 

with acetic anhydride, forms large, colourless crystals, melts at 105® 
with decomposition, and is readily decomposed by water. 

When the o-acid is treated with acetic chloride or with acetic an- 
hydride, it yields products identical with those obtained from the 
/3-acid in like manner, and which, on decomposition with water, yield 
the /3-acid. F. S. K. 


DiozunidostLCcinic Acids. By H. Q. Sodebbattm (Ber., 24, 
1215 — 1235). — ^According to the theory of Hantzsch and Wemei*, 
there si’s three dioximidosuccirdc acids capable of existence. The 
author has succeeded in preparing two of these compounds ; the one 

, , OOOH-C-Q-COOH 

doubtless the aa-dioxime of the configuration n n ; 


18 


OH-NK-OH 

the other is probably the /3/3-dioxime of the configuration 


COOH-j^ 


JT-OH OH-K 


-C-COOH 


whilst the third isomeride, namely, the a/3-dioxime of the configura- 

OOOH-C C-COOH „ . t. ^ rnL. 

tion II U > could not he obtained. The 

HO-N OH-JSr 


vaiious 


reactions which throw light on the constitution of the two dioximes 
are described below (compare Hantzsch, this vol., p. 439). 

/3/3-Dioximidosuccinic acid (dihydroxytartaric acid /3/3-dioxime) 
has been previously prepared by Muller (Abstr., 1884, 584), who 
named it diisoniti*ososuccinic acid ; although the method of prepara- 
tion employed by Muller gives a very pure product, it occupies rather 
a long time, and the yield is only about 20 per cent, of the theo- 
retics. The following method was found to be more convenient : — 
A mixture of commercial sodium dibydroxytartrate (1 mol.) and a 
slight excess of the theoretical quantity (2 mols.) of hydroxylamine 
hydrochloride is dissolved in the least po.ssible quantity of cold, 
dilute hydrochloric acid of sp. gr. 1-03— 1-04, the solution kept for 
about 12 hours at the ordinary temperature, filtered if necessary, and 
extracted 10 to 12 times with ether ; the ethereal solution is dried 
over anhydrous sodium sulphate, about four-fifths of the ether 
evaporated ou the water-bath, the residual solution cooled with ice 
and evaporated over sulphuric acid under reduced pressure. As soon 
as crystallisation commences, dry chloroform (about 3 parts) is added 



826 ABSTRACTS OF CHEMICAL PAPERS. 

with constant stirring, when the dioxime is almost completely de- 
posited in crystals, whilst the fxirazancar boxy lie acid, which is also 
produced, remains in solution. The colourless, crystalline product is 
quickly separated by filtration, pressed, and reorystallised from a 
mixture of ether and chloi-oform, from which it separates in laip^o, 
colourless, transparent piisma containing 2 mols. H^O, and melting 
at about 90°; the yield is about 30 per cent, of the theoretical. 
It is deposited from aqueou** solutions in crystals containing 4 mols. 
HgO, which melt at 70 — 75®, and from ether it separates in 
crystals containing a quantity of water varying from 2 to 4 mols. ; 
the crystals lose the whole of their water over sulphuric acid, 
the anhydrous compound melting at 145 — 150° with decomposition. 
)9/?-Dioximidosucoinic acid is very readily soluble in water, alcohol, 
and ether, but insoluble in benzene, chloroform, and light peti*oloum ; 
it has acid pi-operties, turns red litmus blue, and decomposes carbon- 
ates, but is also readily soluble in acids. The silver sal t, CJIiN 2O6A g^, 
crystallises in long, colourless needles molting at 140 — 150" with de- 
composition. The calmm, salt, 04H2Ni06Ca + 4H2O, is deposited in 
microscopic, hexagonal plates on adding calcium acetate to a moder- 
ately concentrated solution of the acid; it loses 2 mols. U4O at 
y5--100®, and is gradually decomposed at a higher teinperatui*e, Tn 
aqueous solutions of the acid, bannm acetate produces no pincipitate, 
but barium hydroxide gives a colourless, ferric chloride a dark red, 
and copper acetate a dirty green precipitate which soon tnras brown ; 
on adding a little soda and then feiTons sulphate to a solution of the 
acid, an intense violet coloration is pi^odnced. The acid crystallisos 
unchanged from boiling water, but it is unstable towards acids, being 
thereby converted into the oct-dioximi do-compound. The (UaceLyl 
derivative, C4H2N204(0 Ag) 2, is obtained in colourless uoodlos or 
rhombic plates, when the pure anhydrous acid is kept in contact with 
acetic anhydi*ide at 0" until dissolution is complete, and the cxcesH of 
anhydride then evaporated over potash ; it melts at about 150° with 
decomposition, gradually decomposes on expoburo to the air wiili 
liberation of acetic acid, and is readily soluble in water, alcohol, and 
ether, but is insoluble in benzeue. The silver salt is procipitatud in 
well-defined rectangular plates on adding silver nitrate to a frcHhly 
prepared aqueous solution of the diacotyl deidvativo. When an 
aqueous solution of the diacetyl derivative is evaporated at tho ordi- 
nary temperature, it is completely decomposed and the /1/J-dioximo is 
deposited in crystals ; the diacetyl derivative is also docoinpobod by 
soda or sodium carbonate into furazancarboxylic acid (see below) and 
carbonic anhydride. 

When ^jS-dioximidosuccinic acid is treated with excess of acetic 
chloride at the ordinary temperature, it gradually passes into solution, 
and on evaporating the excess of acetic chloride over potash, there 
remains an almost colourless oil, from which, in some experiments, a 
sn^ll quantity of a crystalline compound was gradually deposited ; 
this oil is doubtless an acetyl derivative, but it was not analysed ; it 
is quickly decomposed by wafer, being thereby converted into the 
aa-dioxime, and when freated with sodium carbonate, or with dilute 
fioda^ it is transformed into furazancaiboxylic acid. 
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oLCL.Dioxmndos^tcnnic acid is most conveniently prepared by dissolv- 
intif tbe )tf)8-compound in a little concentrated hydrochloric acid, and 
keeping the solution for some time at the ordinary tempei-ature, when 
i he aa-dioxime is gradually deposited in crystals ; it is also formed 
when the /J^-compound is treated with hydrogen chloride, or with 
phosphorus pentachloride, in ethereal solution. It usually separates 
from a mixture of chloroform and ether as an oil, which then solidi- 
ties to a mass of crystals, having the composition O4H4N2O6 + 2H2O ; 
these crystals lose their water at 40—45**, the anhydrous sabstance 
melting at 145 — 150® with decomposition. It is very readily soluble 
in water, alcohol, and ether, but insoluble in chloroform, benzene, 
and light petroleum; as regards chemical behaviour and the solubility 
of its salts, it resembles closely the isomeride just described. The 
silver salt, 04H2NrjOeAg2 -h H2O, prepared by adding silver nitrate bo 
an aqueous solution of the acid, is a colourless, granular compound 
moderately stable in the light ; it loses its water at 60®, melts at 
145 — 150®, and explodes violently at about 153®. The calcimn, salt, 
CiH2l72060a -h 3H2O, is precipitated in colourless, microscopic prisms 
on adding calcium acetate to a solution of the acid ; it loses only 
part of its water at 100®. An aqueous solution of the ao-acid gives 
the same reactions with ferrous sulphate and with ferric chloiide as 
tlic )8/3-compound, but with copper acetate there is produced a green, 
amorphous precipitate. 

ao-Dioximidosuccinic acid is not decomposed by boiling dilute 
alkalis, but when treated with acetic anhydride at the oi'dinary 
temperature, it is gradually and completely decomposed into water, 
cyanogen, and carbonic anhydride. On treatment with acetic chloride, 
it yields a colourless oil which, in all probability, is identical with 
the compound obtained in like manner h*om the ]3^-derivative ; this 
oil is reconverted into the aa-dioximido-acid by cold water, but 
alkalis decompose it into furazancarboxylic acid and carbonic an- 
hydidde. 

FurazaTtcm-hoxyUc add (cmxaaolecarhosiisylic acid), 

^i^^O-COOH + iH,0, 

is obtained in the preparation of /8j3-dioxunidosuccinic acid as de- 
scribed above, and is isolated by evaporating the ethereal chloroform 
mother liquors fi*om the dioxime; the yellow oil obtained in this 
way gradually solidifies and can then be reorystallised from cold 
cbloi^oform ; it is best prepared in a pure condition by treating either 
of the dioximido-acids with acetic chloride, and decomposing the pro- 
duct with sodaor sodium carbonate. It crystallises in colourless needles, 
molts at 101 — 102® with decomposition, and is very readily soluble 
in water, alcohol, and ether, and moderately easily in chloroform, 
but insoluble in be3aLzene and light petrolenm ; it cannot be obtained 
in an anhydrous condition either by recrystallisation from dehydrating 
solvents or by careful heating. It dissolves in soda yielding a yellow 
solution, from which it is pi*ecipitated unchanged on acidifying, and 
it is not decomposed by cold concentrated sulphnrio acid, hut, on 
prolonged filing with dilute hydrochlorio acid, it is completely 
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destroyed, tlie principal product being oxalic acid ; it is ccyplotoly 
decomposed when headed at 100°, a strong odour of cyanogen being 
observed, and when treated with potassium pennanf^nalo at the 
ordinary temperature, it is completely desti’oyed, carbonic anhydride, 
cySiTioffeTi, and nitric acid boinsf formed. The silveT Bnlt, CallNaOjA^, 
is precipitated in colourless, granular crystals, on adding silver nitrate' 
to an aqueous solution of the acid, but from neutral aqueous solutions 
a yellow, crystalline, explosive salt of the composition OiNgOjAga is 
precipitated; on adding copper acetate to a moderately concentwited 
solution of the acid, a dark-green solution is obtained, and after a 
short time a copper compound is deposited in well-defined plates, 
which explode violently when heated. The acid is not acted on by 
acetic anhydride at the ordinary temperature, but when healed there- 
with it is completely decomposed; attempts to prepare an acetyl 
derivative with the aid of acetic chloride were also unsucoessfal. 

F. S. K. 

Trimethylsuccinic Acid. By 0. A. Btschofp (Per., 24, 
1041 — ^1049). — ^No definite compound could bo obtained by the 
action of sodium etboxide on ethyl o-bromisobutyrate. On treat- 
ment with alcoholic potash, however, a-ethoxyisobutyrio acid, methyl- 
acrylic acid, and o-hydroxyisobutyrio acid are formed. Mef?iy acrylic 
anilide, CH 2 lCMe*C 0 *N‘HPh, ciystallises from dilute alcohol in 
lustrous prisms, and melts at 120®. 

Ethyl a-bromisobutyrate, on treatment with concentrated aqueous 
ammonia at low temperatures yields a crystalline amide of the 
formula CMe 2 Br*CON'Ha, which melts at 147®. By the action of 
auiline at 0®, an anilide is formed in small quantity, which crj^stallises 
in needles and remains unmelted at 250® ; on boating the isobntyr- 
ate with aniline (2 mols.) at 150 — 160®, ethyl a-anilidisobnt.yr- 
ate, ITHPh-CMea'COOEt, is obtained. a^Bromisohnfyric anilide, 
CMeaBr-CO-NHPh, is formed quantitatively by the action of aniliuo 
on a-bromisobutyrio bromide in benzene solution at the or<liuary 
temperature ; it crystallises from dilute alcohol and melts ai» 8H® ; a 
proof is thus afforded of the freedom of the ethyl o-bromiMobutywito 
from any /9-bromo-derivative. 

Trimethylsuccinic acid is prepared by treating ethyl sodiomothyl- 
malonate with ethyl a-bromisobuiyrate for 6 hours at 180 - 190® 
under pressure, the product is washed with water, distilhid, an<i iho 
portion boiling at 275 — 285® hydrolysed with alcoholic potash, tho 
acid thus obtained is heated at 200® until carbonic anhydriiJo eeasoH to 
be evolved, the residue is distilled, and the portion passing over up to 
250® recrystallised, first from chloroform, then from bouzono and light 
petroleum ; the acid melts at 189’6®, its electrolytic conductivity 
Moo = 351 ; k = 0 031. and it is in all respects identical witli 
methylsuccinic acid of Zelinsky and Besredka (this voL, 

The higher fractions (b. p. 260—280®), separated during thfl^istilla- 
tion after hydrolysis, consist of symmetrical dimethvliilBtario acid 
(m. p. 102—105®). ^ yr 

The acid (m. p. 106°) previously prepared author and 

HiaLI from amylene bromide, and termed trimethjinmcciuio acid, is in 
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fill probability asymmetiMcal etbylmetbylsnccinic acid, 

COOH-CHa-CEtMe‘COOH. J. B. T. 

Substituted Dimethylsuccinic Acids. By 0. A. Birchoff 
24, 1050 — 10G4). — It has previonsly been shown (this vol., p. 290) 
that ethyldimethylsncoinic acid, COOH*OHEt-CMc 2 'COOH, may be 
prcpai*ed by the action of ethyl a-bromisobntvrate on ethyl sodio- 
othylmalonate ; considerable quantities of ethylmethylglutaric acid, 
OOOH'OHEt*CHa*OB[Me*OOOH, are also formed during the re- 
action. The succinic acid gives a white precipitate with potassium 
aluminium sulphate, and with lead, mercury, and zinc salts ; copper 
sulphate produces a green, flocculeut precipitate, and ferric chloride 
a yellowish-brown one. The electrolytic conductivity has been re- 
determined, and found to be Moo = 351 ; h = 0*056. All attempts 
to convert the acid into an isomeric form were fruitless. 

Bthylmefhylcaal)oxygl/utaric add, C00H-CHMe*CH2*0Et(C00H)2, 
molts at 166*5® with evolution of carbonic anhydride, and is almost 
insoluble in light petroleum or carbon bisulphide ; the silver, mercury, 
and lead salts arc white and insoluble. 

Parothylmethylglutaric acid crystallises from water in aggregates 
of small, slender needles, melts at 106®, and is insoluble in cai*bon 
bisulphide or xylene. The lead, silver, alumirtium, cupric, ferric, and 
sitic salts arc sparingly soluble ; the last is crystalline, and is only 
pi*ecipitated on warming. 

The moso-aoid closely resembles the para-acid, from which it is 
sepaiuted by fractional crystallisation from water; it is deposited in 
concentric needles melting at 61®. 

A mixture of these acids may be prepared by the following 
method, which also serves to show that they are actually glataric 
acids. Ethyl sodiodicarboxyglnconaie, 

ONaCOOOEfc)a-OH:0(OOOEt)2, 

is treated with ethyl iodide, and the pn>duct reduced ; the sodium 
derivative of the resulting ethyl ethyldioarboxyglutarate is treated 
with methyl iodide, and the ethyl methylethyldicarboxyglutarato, 
OKt(OOOEt)a*OH 2 -OMc(COOEt) 2 , thus obtained is hydrolysed; tho 
acid melts at 150 — 170® with evolution of carbonic anhydride, and, 
after tho coniploto oliminatiou of this, crystals aro deposited which 
melt at 70—76®, and behave in evoty way like a mixture of para- and 
moHo-cthylmethylglntaric acid. 

l^ropyldiineihylsncoinie add, OOOH-OMco’OHPr^^COOH, is prepared 
fjcom ethyl sodiopi*opylmalonate and ethyl a-hromisobutyi*ate, an<l 
crystallises from water in slender, rhombic needles ; it is insoluble in 
light petroleum or caaboii bisulphide, and melts at 140®. The electro- 
lytic conductivity is Meso = 350; h = 0*055. It was not found 
possible to convert the acid into an isomeric modification. The 
calcium^ cadmmtm, zinc, aluminium^ ferric, cfwpric, m&rcmio, had^ and 
Mver salts are all more or less insoluble. 

Benzyldimethylsuccinic add, COOH’OH(07H[7)*CMe3'OOOH, is ob- 
tained from ethyl sodiobenzylmalonate and ethyl a-bromisobutyrato 
by heating fox* 10 hours at 190—205® under a pressure of 5 — 6 atmos. ; 
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the acdd crystallises from water in short, prismatic needles and melts 
at 14:0® ; on heating at 152°, water is eliminated. Tlio olecirolyticj 
condnetivity is Moo = 360 ; & = 0 04G. Like the procoding acids, 
this could not be converted into an isomeiide. Tho mUium salt is 
deposited in needles ; the mercuric^ leofJ, and silver salts aro crys- 
talline ; the aluminium and ferric salts floccnlont, ^ 

On heating benzyl chloride with ethyl sodioisobutylcnotvicarh- 
oxylate in xylene solution for 12 hours under a prossuro of 6 — (> 
atmos., dibenzylmalonic acid is formed in consideinible (|[uaiitity ; tho 
highest boiling portion of the product consists of ethyl bonzyliso- 
butenyltricarboxylate, whilst the lowest fraction probably contains 
methylaerylic acid ; no benzyldimethylsuocinic acid or benzyl inothyl- 
glutaric acid could be detected. J. B. T. 


Transformation of Ethyl Disodiotartrate by Ethyl Chloride. 
By E. Mulder (jRec. Trav. Chim, [9], 5, 238 — 275). — ^Aftor some 
time, a solution of ethyl disodiotartrate in ethyl chloride yields a preci- 
pitate. The decanted mother liquor, freed from excess of ethyl chloride, 
and evaporated to dryness in an atmosphere of hydi*ogon under rcducocl 
pressure, gives a yellow, amoi*phous i*esidue. This substance, dis- 
solved in absolute ether, is recovered unaltered on evaporation of tlu» 
solvent. It contains ethyl chloride, which is given olf in a vacuum, 
leaving a product which gelatinises in damp air, and, in aqueous or 
alcoholic solutions, is coloured cherry-red by ferric chloride. On 
heating in an atmosphere of hydrogeu under reduced pi'essuro at 
about 90°, no ethyl chloride comes off, but about 10 per coat, of a 
gas, probably ethylene, is evolved. 

The main constituent of the yellow, amorphous mass appears 
to have the composition 

COOEt-0(Om)<g5g^^>;JO^O(0]Sra)-OOOBt 

+ 1-^ molecular proportions of ethyl chloride, which aro not lost when 
the compound is kept under diminished pressure. Tho yellow colour 
is probably due to the presence of a coloured impurity. Tho olhoival 
solution ot this substance, when treated with hydrogen chloride, viehls 
ethyl pyruvate. 

The author concludes, from the results of Lis oxpcrimoiits, that a 
system of equilibrium exists between ethyl disodiotai’ix’ato, ethyl 
chloride, alcohol, and the substance formed in the reaction. Alcoliol 
retards, ethyl chloride accelerates, tho transfonnation. 

It is claimed that by the use of ethyl chloride as a solvent for such 
substances as^ ethyl disodiotartrate, the study of many reactions is 
rendered possible. 


AcetyUodobenzene and lodomaiidelic Acid, By B. ScirwEiTzmt 
(Ber., 24, 997; compare this voL, p. 729). — Tho acetyliodobenzono 
i-ecenbly described (this vol., p. 684) is probably identical with par- 
lodacetophenone (m, p. 79°) ; when treated with bromine in carbon 
bisnlplu^ solution, it is converted into the dibromo-derivative, 
C«n4l*CO‘OHBra, which melts at 86°. 
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Jodomamdelio acid^ C 6 H 4 l'CH(OH)'COOH, is obtained when this 
bromo-doi'ivative is treated witU potash (1 : 10) at the ordinary tern- 
peratare. It melts at 135°, and is readily soluble in water, alcohol, 
and ether, but only spariugly in light petroleum ; the barium salt is 
readily soluble. JF. S. K. 

Action of Aldehydes on Thioamides. By J. Epheaim (Ber., 
24, 1026 — 1031 ). — DibengyUdenedUhioxamidey 

OHHi<®>C-C<|>OHPh, 

is formed when dithioxamide (1 gram) is heated to boiling with 
bonzaldehyde (9 grams) in a reflux appamtus. The crystalline mass 
so obtained is dried on a porous plate, and crystallised from benzene 
or acetic acid. It crystallises in yellowish-white needles, melts at 
209°, is a very indifferent substance, and does not dissolve in aqueous 
soda or hydrochloric acid. The sulphur is not displaced when the com- 
pound is treated with mercury oxide. It is not resolved into its com- 
ponents when heated with hydrochloric acid in a sealed tube ; methyl 
iodide has no action on it. When oxidised with permanganate or 
chromic acid, benzoic acid, ammonia, and sulphuric acid are formed. 

Ci 6 Hi 2 S 8 Ng 03 , is obtained fi-om 
salicylaldehyde and dithioxamide in a similar vray to the above. It 
<liK8olves in caustic soda to an oi’angc-yellow solution, is reprecipi- 
tated by acids, and crystallises from chloroform. The benzoyl com* 
poimd, OiflHioS8Na02Bz3, is pale-yellow, and melts at 156°. 

Binitrodil)m?^jUdetieditJdox(mdde, GjsH|oS^ 404 , is obtained hy 
warming dibenzylidenedithioxamide with nitric acid (sp. gr. = 1*50). 
It is a lemon-yellow compound, crystallises from boiling aniline, 
and molts at 269°. On oxidation with chromic acid, it yields para- 
nitrobenzoic acid, ammonia, and sulphuric acid. It is not reduced by 
tin and hydi’ochlorio acid, nor by zinc and acetic acid. When heated 
with hydriodic acid (1*7) and phosphorns for some hours at 190° in 
a scaled tube, it yields hydrogen sulphide and amidohenzylamine. 

Dibcnzylidonodithioxamide, when reduced with hydriodic acid, did 
not yi<sld benzylamine, but benzoic acid. The author supposes that 
bonzoniirilo is first formed, and that this is then hydi*olysed by the 
hydriodic acid to benzoic acid. Ho is at present engaged in further 
exami nation of this reaction. 

The stability of tUeso compounds towards acids shows that they are 
not analogous to the compounds formed from acid amides and alde- 
hydes, which latter are easily decomposed into their components. 
Tno behaviour of the niti*o-compound on i*eduction with hydriodic 
acid and phosphorus shows that the nitrogen of the dithioxamide is 
combined with the beuzaldehyde residue. Hence, the author concludes 
that the above foiunula of dil^nzylidenedithioxamide is correct. And 
he points out that dithioxamide behaves in this reaction as if its con- 
stitution were NH:C(SH)-0(SH):NH, 

Thiobenzamide reacts with henzaldehyde and salicylaldehyde to 
form compounds which do not contain sulphur. Thioacetanilidedoes 
not react with beuzaldehyde. E. 0. B. 
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Theory of Dyeing. By L. Vignon (Oompf. romJ., 112, 
62S— 624)— The anfehor bas previously shown (Absfcr., 1890, 

939) that animal fibres, which dye easily, have well mavkfMl juMdie or 
basic functions, whilst in vegetable fibios, which dye with dillicuHy, 
such functions are very feeble; that cotton, whoii heated Nvith 
ammonia takes up nitrogen, acejuires a basie fuueiioii, and dyes 
readily with acid colouring matters (this vol., p. G62) ; that the power of 
stannic acid to combine with basic colouring matters is proportional 
to the energy of the acidic function of the acid (this vol., p. 807). 
Moreover, all the mordants employed in dyeing are cither basic or 
acidic oxides. All solnble colouring matters natux'al and ai’tifieial, 
contain a salifiable group, OH, or a basic group, N Ha, or acidic 
group, KO3. No true colouring matter is known which eonsists of a 
hydrocarbon only or which has not a basic or an acidic hinetion, 
or both, with or without the functions of an alcohol, ketone, or 
aldehyde. 

The author concludes that dyeing with soluble colouring matters 
and textile fibres or metallic oxides is a process of a purely eheniical 
order, and depends essentially on tbe presence of l^ic and acidic 
functions in the colouring matter and its absorbent. 

The only exception to this law is the group of tcirazoic colours 
which dye cotton in an alkaline hath without a mordant, but this 
group requires special investigation. 0. H. B. 

Allociimamic Acid. By 0. Liibbumanst (Ber., 24, llOl — 1110). 
— ^The author has not, as yet, carried out his purpose of fully 
examining tbe relationships of isocinnamic acid and allooinnaniic 
acids, owing to his inability to obtain a fresh supply of the former 
compound. This may be due to the fact that the raw material 
employed did not contain any isocinnamic acid, or to tho fact that it 
is converted into allocinnamic acid in the modified process employc^d 
for its pnrification. In place of the method previously described 
(Abstr., 1890, 1417), about 1 kilo, of tbe raw material was dissolved 
in 10 litres of water, boiled with a slight excess of milk of limo for 24 
hours, allowed to cool, and filtered ; the filtrate, after concentration to 
2| litres, was again separated fi'om tho precipitated calcium salts, 
acidified with hydrochloric acid, and extracted with other. After evapo- 
rating off the latter, the residue was treated with light potvoloum,and 
the product remaining on its evaporation, dissolved in bonzono and 
treated with aniline. Aniline allooinnamato separates oiit as a magma 
of voluminous needles, which are filtered off, washed with light 
petroleum, aud acidified with hydrochloric acid ; the allocinnamic acid 
is extracted with ether, and after evaporating off the latter, rccrystal- 
lised from light petroleum. 

The crystals of allocinnamic acid obtained had tho molting point 
previously found, namely 68®, and on crystallographic examination 
were found to have the same measurements as the original specimen, 
although the development differed considerably. Anilino allo- 
ciuuamate (09H803)2,06H7N, has the same melting point and composi- 
tion as tbe compound obtained from aniline and isocinnamic aoid^ 
an4 it appears extremely probable that isocinnamic acid is converted 
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by tbe action of aniline and suKsequent ti^eatmont with acid into 
allocinnaniic acid. If this is the case, the fact that no isocitinaxnic 
acid was obtained with the new method of purification is readily 
understood, and, according? to a private communication to the author, 
Evlonmeyor has also found that the isocinnamic acid obtained from 
/1-bromocinnamic acid is, in fact, converted into allocinnaraic acid by 
this treatment. It would, therefore, appear probable that isocinnamic 
acid is a dimorphous, very labile form of allocinnamic acid ; in con-* 
firmation of this, is tho fact that the crystals of isocinnamic acid 
previously measured had undergone a change, and, on washing with 
light petroleum and then recrystallising liom this liquid, had the 
melting point of allocinnamic acid. 

ParafoUiidine alhcinnamate^ (09H802)anC7H9!N*, is obtained by the 
direct union of the acid and base in benzene solution ; it crystallises 
from water in silky, colourless needles and melts at 79-^0®. FhmyU 
lujdrazine allociuuamate, CoHaO^jOBHaNa, forms colourless needles or 
plates and melts at 74®, whilst tropim allocinnamate^ 09Ha02.08Hi5N0, 
separates first as an oil, and then solidifies to beautiful crystals, having 
a neutral reaction and melting at 138®. 

The following compounds were also prepared for the sake of 
comparison : — Fhenylhyilrazine dnnamafey C9E[t,02,0eHBN'2, melting at 
110®, and mnch loss soluble in water and benzene than the 
allocinnamatc ; phenylhydraeine hydrooirmamede^ crystallising in silky 
needles and melting at 57® ; and fropine cinimmate^ which is an oil. 

Methyl alhoiwiamcdey 0gH70^Me, is obtained by acting on the 
silver salt with methyl iodide, and forms a colourless, strongly 
refractive oil, the odour of which is similar to that of methyl 
isocinuamate and melted methyl cinnamate. By very careful addition 
of bromine in carbon bisulphide solution, it yields a mixture of the 
Uibromide of methyl cinnamate with a little of the dibromide of methyl 
isocinuamate. The former crystallises out first, and the mother- 
liquor is then evaporated and ti'eated with light petroleum, which 
(lissolves out the allo-compound ; this crystallises in eanlifilower-shaped 
nodules melting at 52^53®. Both dibromides lose the added 
bromine on bmtmentwith zinc turnings and alcohol, the first yielding 
methyl cinnamato, and tho second a mixture of meUiyl dnuamate 
and TiioUiyl allocinnamate in the proportion of ten of the formor to 
one o£ the latter. By more careful working, the quantity of tho latter 
might probably bo ixicreased. H. G. 0. 

Amidotolyloxomic Acid, By H. Schiff and A. Vanni (Ber., 
24, 870—873). — Tbe authors have already shown that in meta- 
toluyloncdiamine the amido-group in the para-position to the methyl 
group is first attacked by acid residues (this voL, p. 702). 

AmidoloVyl(Hsamio add^ 15 rH 2 *C 0 H 3 Me*NH*O 2 O 2 *OH [1:2:4], is ob- 
tained, togethex’ with ethyl amidotolyloxaraate, by boiling a solution 
of toluylenodiamiue and ethyl oxalate in 90 — 94 por cent, alcohol for 
some days iu a reflux apparatus. The two compounds are separated 
by means of alcohol, in which the acid is only slightly soluble. It 
con also be obtained by boiling an alcoholic solution of the diamine 
with dehydrated oxalic acid. Tho acid is colourless, is insoluble in 
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water, sparingly soluble in boilmer alcohol, easily soluble in dilute 
acids and alkalis, and melts at 223® with decomposition. Thcpofasmuni 
salt forms easily soluble, colourless scales. 

A.wjidot6lyloxQwide, NHa'CfcHjMe'hTH'C^O/NIT^ [1:2; 4], is obtained 
by adding alcoholic ammonia to an alcoholic soliiiioii of (‘thy I ainido- 
lolvloxamate. It crystallises from alcohol in shining scak^s, m<»Hs at 
223®, dissolves easily in hydrochloric acid, and yields a (Tysiallim* 
platinochloride. Amidotolyloxamide is also formed when tolayknu*- 
diamine and ethyl oxamate are heated together at 110—115®, and by 
boiling a dilute alcoholic solution of toluyleucdiamine wdtb ethyl 
oxamate. In concenti'ated solution, however, a large quantity of ethyl 
amidotolyloxamate is fonned. 

AmidatolyloxaniUde, NHs’OeH^Me'M^H’CiOa'NHPh [1:2; 41, is ob- 
tained by boiling ethyl amidotolyloxamate or amidotolyloxamide with 
aniline, or by melting tolnylenediamine with ethyl plienyloxamnte. 
It crystallises from alcohol and dilute acetic acid, ancl molls at 
185—186®. It is only a feeble base and the hydrochloride easily 
loses half its acid. 

The amido-gronp of amidotolyloxamic acid is not attacked by etbyl 
oxalate unless the alcoholic solution of the two 6nbatanc(‘R is lu‘atod 
in a sealed tube at 120°. The ethereal salts of the acid ai‘o, h()W(‘Vc'r, 
easily acted on hy ethyl oxalate, and the dioxal com]>oiiu(l, 
C 7 B[ 6 (NH'C 20 i' 0 Et)a, is obtained. 

JTrethanotolyloxawic add, OOOBt'hTH'OfiHaMo'lTH’OiOa'OlT + 
JHaO, is obtained by the action of ethyl chlorocarbonate on timdy 
powdered potassium amidotolyloxamate under ether. The reaction 
must he completed by heating in a reflux apparatus. Tho acid forms 
small, colourless plates, melts at 168 — 170 , and dissolves easily in 
alcohol, not so easily in water. The aqueous solution tastes sligJitly 
sweet. By the action of ammonia, the urethane gi'oup is not converted 
into the nramido-gronp. 

Uramndotolylodsamic acid, NHa’OO-NH'OeHsMe’ITH’OaO/OTT, is ob- 
tained by the action of potassium cyanate on finely powdered amido- 
tolyloxamic acid suspended in water and precipitation wit h hydro- 
chloric acid. It is a white, crystalline powder, slightly solnblo in 
water, and melts at 203°. The ethfl salt is obtained in a similar way 
from ethyl amidotolyloxamate. E. (J, It, 

Synthesis of Carbazole Derivatives. By E. TXukkr and K 
Loewenhbbz (Ber., 24, 1033— 1036).— One of tho anthops has 
described tho synthesis of diamidocarbazolo and carhazolo from 
benzidine (this vol., pp. 227 and 570). The present paper deals 
with the synthesis of homolognes of carbazole from orthotolidine. 

— Orthotolidine is easily converted into 
mefcadinitro-orthotolidine as described 1^ Gerber; and tlio latter 
compound, on reduction with tin and hydiwhlonc acid, yields meta- 
diamidorthotolidine. The hydrochloride of this base is* precipitated 
from concentrated aqueous solution by strong hydrochloric acid as a 
white, crystalline powder. To obtain diamidodimethyl carbazole, tho 

hydrochloride is heated with 20 per cent, hydrochlorio acid (3 4 

parts) in a sealed tube at 190—200° for 16 hours. The product is 
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purified by trenting the aqueous solution with tin chloride and 
liydrogeu sulphido, coiicenti'ating the filtrate by rapid boiling in a 
ilask, and precipitating with hydroehlorio acid; on cooling, the 
diainidodirnethylcarbazole hydrochloride crystallises in pure white 
needles, ^ The yield is 75 per cent, of that required by theory. The 
httlphnte is obtained by adding sulphuric acid to a somewhat coneen- 
Iraiod solution of the hydrochloiide, and also in colourless needles 
(0'5 cm. long) on adding sodium sulphate to a dilute neutral solution. 
Tho base is obtained in white, mici’oscopic needles by precipitating a 
hot, very dilute, solution of the hydrochloride. It is insoluble in 
water, sparingly soluble in cold alcohol, benzene, toluene, and ether, 
and more soluble in the hot solvents, crystallises from alcohol in 
small, colourless needles, blackens at 260°, and melts at 271®. Both 
the base and its salts, when moist, become coloured on exposure to air. 
The diaretyl compound, obtained by boiling the base with acetic acid 
(»5 parts) for 6 hours, crystallises from acetic acid in slender, colour- 
loss needles, and melts above 300®. In accordance with the above 
synthesis, the constitution of the diamidodimethylcarbazole is repre- 

Me Me 

sonted by the foi*mnla ^ \ /NTHa. 


DimetTiylcarbazole is obtained by heating orthodiamidoditolyl with 
20 per cent, hydroohloiuc acid at 200° ; and also from the above 
diamidodimethylcarbazole by eliminating the amido-groups. It 
closely resembles carbazole in appearance, solubility, crystalline form, 
and capacity for volatilisation. The piemte crystallises in reddish- 
brown needles and melts at 192°. The dimethylcarbazole regenerated 
from tho lattor, aftor crystallisation from benzene and sublimation, 
molts at 219°. Whilst a solution of carbazole in sulphuric acid is 
coloured gi*eenif»h-blue by nitrous acid iu the cold, a sulphuric acid 
solution of dimethylcarbazole is coloured pale brownish-yellow, and 
after a time or on warming, a pure blue. Chromic acid colours the 
hulphurio acid solution of carbazole deep blue; but a solution of 
dimethylcarbazole is coloured brown. On heating dimethylcarbazole 
with oxalic acid, no chamotoristic dye is obtained; carbazole on 
Himilar iroaimont yields a blue dye. The authors point out that 
ihoHO results tend to confirm the conclusion of Bamberger and Muller 
that carlmzolo-blue is a derivative of tripheuylmethaue, since in 
dimethylcarbazole the para-positions to the imido-group are occupied. 

E. C. E. 


TransformatiotL of a-Diketones in Alkaline Solution. By S. 
HoOGEWKRFJf and W. A. van Doef (Bee. Trav. OMm.^ 9, 225 — 287). 
—The reaction indicated by the equations OOPh'OOPh + KOH =s= 
OH-CPha'OOOK is explained by the authors as brought about by an 
intramolecular ii'ansposition ; thus the first stage consists of the pro- 
duction of OH*OPh(OK)*OOPh ; the groups Ph and OK attached to 
contiguous carbon atoms are then interchanged with the production 
of OH*OPhs*OOOK. Numerous other examples of this transforma- 
tion of ix-diketones under the influence of hot potash are quoted. 



836 


ABSTRACTS OF CHEMICAL PAPERS. 


Similar reacitions liave been explained in this way previously. 
Kekule {Annalen, 221, 238) accounts for the formation of sodium 
tai*tronate on heating the sodium salt of dihydroxytartai'ic acid by 
the intermediate formation of dihydroxypyruvic acid, and the tinns- 
formation of the latter into tarironic acid by the exchange of H and 
(^OH) between contiguous carbon atoms. 

This transformation occurs also in the change of glyoxal into 
glycollic acid (Debus, Annalm, 102, 26), and of benzoylformic acid 
into phenjlgly collie acid (Engler and Wohrle, Abstr.,^ 1887, 948). 
The formation of lactic acid by the action of water on dichloracetonc 
(Linnemann and v. Zotta, Ammlen, 159, 247) seems also to belong 
to the same class of reactions. This reaction is not genei*al for 
diketones, failing in the case of diacetyl, although even in this case a 
similar reaction takes place when the symmetrical tetrachlorodiacetyl 
is heated with ammonia. 

Zincke has found similar processes to take place with naphthalene 
derivatives containing the group (CO*CO) in the a/:?-position ; thus 
dichloro-)3-naphthaquinone gives in alkaline solution dichlorindeue- 
hydroxycarboxylic acid. The stages of tnis reaction may be written— 


C.H4< 


CO-CO 

ccrcci 


+ KOH = 


C(OH)(OK)-CO _ 


COOK 


Zincke has given a different explanation of the course of the reac^ 
tion : hy the assumption of I moL of water and 1 mol. of potassium 
hydroxide the parent substance becomes 


COOK-0(OH)2-OeH4-CCi:CHCl, 


Sind this loses a molecule of water, yielding the final product as above. 
This method of viewing the mechanism of the change would require 
that in the formation of benzilic acid from benzile the diketono should 
split into C«£[6 nnd CaH 6 *C(OH) 2 'COOH, which afterwards unite to 
form the acid. The formation of croconic acid from rbodizonic acid, 
as also of tribi*ombydroxydiketopentamethylene from tetrabromo- 
tetraketobexamethylene, and some of Zincke and Euster’a and of 
Hantzsch’s results, admit of representation by the author’s method. 

The transformation of the a-glycols under the action of dehydrating 
agents, for instance of pinacone into 0 Me 3 * 0 Me( 0 H) 2 , and the for-- 
mation of pinacoline by the elimination of H 2 O from this substance, 
comes under tbe same category. Volbard has given a similar expla- 
nation of the formation of benzyl alcohol and benzoic acid from bonz- 
aldebyde (Annaleny 253, 238); but hei-e we are dealing with an inter- 
molecular reaction. The conclusion is drawn that forces of attraction 
exist between atoms in the molecule which are not represented in onr 
formnise as united; the resultant of these forces may bring about 
molecular transformations in many reactions which have not been 
otherwise explained. X. • 
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Diethylindigo and Orthotolylindigo. By K. Heumann {Ber., 
24, 977 — 979 ; compare this vol., pp. 206, 311, and 456).— Many of 
the derivatives of amidoacetic acid containing ai'omatic i-adicles are 
converted into lenco-oompounds when heated with alkalis or alkaline 
earths; these lenco-compounds yield homolognes or analogues of 
indisTO on oxidation. 

JE!thylph.eviyl(im{flo(icetic NEtPh*CH 2 *COOB[, prepared hy treat- 
ing ethylaniline with chloracetic acid, is a thick, yellow oil, sparingly 
soluble in water. 

Diethylindigo^ is obtained when the 

preceding compound is heated with potash to about 360®, the mixtui*e 
kept at this temperature for a few minutes, the brownish-red melt 
dissolved in water, and a stream of air passed through the solution. 
It is a dark-blue powder, and is probably identical with the compound 
obtained by Bacyer by reducing the diethyl derivative of pseudoisatin- 
a-oxime; it is sparingly soluble in hot alcohol, and dissolves iu 
aniline yielding a bluish-green solution. The colours obtained on 
dj^eing with diethylindigo and with its sul phonic acid ai*e of a greener 
hue than those produced by indigo and iiidigo-carrniue respectively. 
When the mixture of ethylphenylamidoacetic acid and potash is 
heated at 280 — 330° for 15 to 20 minutes, there is obtained a com- 
pound which, on oxidation, is converted into a substance having all 
the properties of indigo. 

T^rr xrtT 

Orthoiolylindigo^ C 6 H 3 Me<^QQ>'C'.C<QQ]>C 6 H 3 Me, is formed 

when orthotolylarnidoacetio acid is heated with potash (2 parts) at 
300 — ^350®, the melt dissolved in water, and a stream of air passed 
through the solution. It is only very sparingly soluble in boiling 
alcohol, yielding a deep-blu© solution ; it crystallises from b)t 
aniline in slender, copper-red prisms. Cotton dyed with orthotolyl- 
indigo is of a slightly greener shade than that obtained with indigo. 
The sulphonic acid of orthotolylindigo is soluble iu water, but is pi*©- 
cipitatcd from the solution on adding sodium chloride ; it dyes wool in 
an acid-bath, the shade obtained being of a redder hue than is the 
ease with indigo-carmine. "F. S. K. 

Fhenanthridine. By A. Pictet and H. J. Ankersmit (Ghein. 
Oentr., 1891, i, 361—362 ; from Arch, sci, phys. naf, Oenhe^ 24, 598 — 
606). — ^In addition to the aynthoMS of phenanthridine from benzyl- 
ideneaniline (Abstr., 1890, 390), the authors have prepared it from 
orthopbenylbenzoic acid. By nitrating this and reducmg the resulting 
mixture of nitrophenylbenzoic acids with zinc powder and ammonia, 
the corresponding amido-acids are produced, from one onljr of which, 
namely, NHa'OiaHs-OOOH [2:2'], can the new base be derived. The 
reduced mixture is extracted with boiling alcohol, which solution 
deposits hydroxypbenanthridinein needles, from which phenanthridine 
is obtained hy distilling with zinc powder. 

Phenanthridine methylhydroxide^ 0]<)Hi)K,MeOn, is prepared from the 
methiodide, by adding a few drops of sodium hydroxide solution, and 
pouring the mixture into water, when the hydiotide seo'irates iu 

VOL. LX. 3 k 
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long needles melting at 109® ; it dissolves in alcohol and ether witl 
beantifnl fluorescence. 

Phenanthridine on reduction is converted into d%hyiiro'p}ienmmr%d- 
ine, CisHiilSr, which forms white needles melting at 90°, neai‘lj 
insoluble in water, soluble in alcohol and ether with bine fluorescence 
It reacts as a secondary base The wi’^ro^o-derivative, CnHioN-NO, is 
a pale-yellow oil, which gives Liobermann’s reaction for nitrosaminea. 
The methyl derivative, CisHioNMe, forms white needles, melts at 
108°, and is soluble in alcohol and ether with violet fluorescence. The 
acetyl derivati\e, CisHkJJAc, forms prisms, and melts at 108°. 

«r. W. L. 

Pyridine Compoxmds, By R. Varet (Compt, r&id., 112, 622 — 
623). — ^When pyridine heated at 40° is saturated with zinc bromide, 
energetic action takes place, with considerable development of heat, 
and when the liquid cools, it deposits slender, prismatic needles 
of the compound ZnBr 2 , 205 NH 5 . It is stable at 110°, and is very 
soluble in water and in pyridine. 

Finely powdered anhydrous nickel bromide, when boiled with 
pyridine for an hour, is convert<*d into a green powder of the com- 
position NiBr2,4C5]SfH6. This compound alters when exposed to air, 
loses pyridine when heated, and is very soluble in pyridine. 

Cupric bromide acts energetically under similar conditions, and is 
converted into small, hard, deep-green crystals of the compound 
CuBr2,4C5KH6. It alters very readily, and evolves a strong odour of 
])yridine. When heated, or when exposed to air, it loses pyridine, 
and becomes bright-green. It dissolves in water and in pyridine. 

Silver iodide is dissolved by boiling pyridine, and the solution, when 
cooled, deposits lamellse or prismatic needles of the compound 
AgI,G 5 NHs. It is somewhat soluble in pyridine, especially on heating, 
bnt is immediately decomposed by warm water, and more slowly by 
cold water ; it alters when exposed to air, and loses all its pyridine 
when heated at 110°. 

Silver bromide forms a similar compound, which crystallises in 
large, white, prismatic needles with a nacreous lustre. It is very 
unstable, and loses all its pyridine at 110° ; it is soluble in cold pyrid- 
ine, >»at is insoluble in water, and is decomposed by it. 

Silver chloride is dissolved by cold pyridine, but on the addition of 
ether the unaltered chloride is precipitated, and there is no compound 
of silver chloride and pyridine stable at the ordinary temperature. 
The attraction of the silver halides for pyridiue decreases as the mole- 
cular weight of the halogen increases. 0. .H. B, 

Dicjaaiodiainide. By B. Bamberger and L. Seebergbr (Ber., 24, 
899 — ^907). — Three formulm have been proposed for dicyanodiamide, 
all of which equally well explain its behaviour. They are : — 

Hir:o<gg>c3rH. nh,-c<J>o-nh.. 

L II. III. 

The author decides in favour of formula I, from a consideration of 
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the behaviour of dicyanodiauiide towards ammonia bases of the types 
l^ahc and when derivatives of bigaanidine ai'e formed. 

Copper jpipei'ylbigumiidine, Cu[K’H*C(NH)-!N'H'C(NH)*OaNH,o]2, is 
obtained by heating dicyanodiamide (17 grams) and copper sulphate 
(2*5 grams) with pipeiidine (2 grams) and water (10 c.c.) for some 
hours at 100 — 120°. The reaction also takes place at the ordinary 
temperature, and is then complete in a few days. It is sparingly 
soluble in cold water, more so in hot water, and comes down as a 
fine, rose-red, crystalline powder, is insoluble in benzene, light 
petroleum, and ether, and easily soluble in ethyl alcohol, acetone, and 
amyl alcohol. The yield amounts to 65 per cent, of that required by 
theory. 

Copper piperylbigaanidine sulphate, (C,Hi4Nr,)2Gu,H2S04, is obtained 
by mixing the base with sulphmdc acid in molecular proportion 
and warming the mixture on the water-bath. It cxystallises from 
water in bright-red, shining needles, and blackens at 160° without 
melting. It is decomposed, by boiling with water, into copper oxide 
and piperylbiguanidine sulphate, (07frwN,)2,H2S0i. 

Piperylhlguanidine, lsrH2‘0(lIH)''NH*C(NH)*C-iNHio, is obtained 
by treating the above copper base, dissolved in dilute sulphuric acid, 
with hydingen sulphide. On adding excess of aqueous soda to the 
filtrate, the piperylbiguanidine crystallises in silky needles, and melts 
at 163®. It IS, however, rapidly converted into carbonate, and the 
melting point rises. It reacts strongly alkaline, absorbs carbonic 
anhydride from the air with avidity, is easily soluble in water and 
<*hlor.jform, spaiingly in aqueous soda, ether, and benzene, and 
crystallises from hot alcohol in lustrous prisms. The hydrochloride, 
07 Hi 5N5,2HC1, crystallises from alcoholic solution in thick crusts, dis- 
solves easily in water and alcohol, and, on the addition of ether to the 
latter solution, crystallises in slender needles, melts at 217°, and has 
an acid reaction. The add sulphate, C7 Hi 5 Na,H>S 04, is obtained as a 
voluminous precipitate on adding sulphuric acid to an alcoholic 
solution of the base. It is obtained as a white, crystalline powder by 
})recipitating a concentrated aqueous solution with alcohol, melts at 
173°, and has an acid reaction, dissolves easily in water, sparingly 
in alcohol, and becomes electrical when rubbed. The normal evlphite, 
(07 Hi 8N6 )s,HsS 04, obtained from the mother liquors of the above salt, 
crystallises in beautiful, thick, colourless prisms, has a neutral, reac- 
tion, melts at 219°, and is easily soluble in water and alcohol. The 
platinoeMoride, (C7H]5N'5)»H2PtCle7 crystallises in lustrous, orauge- 
I'ed, rhombobedi^ prisms, is easily soluble in water, and melts at 
252° with evolution of gas. The atiffochloride, 07Hi3N'6,2H01,AuCl3, is 
obtained as a golden-yellow, lustrous precipitate consisting of slender 
needles. E. 0. B. 

Derivatives of Orthajrudoazo-coznpoimds. By H. Gold- 
schmidt and A. Poltzer (Per., 24, 1000—1010). — ^The author has 
already described the compounds obtained by the combination of 
orthamidoazotolaene and beuzeueazo-/i-naphtibiylamine with benz- 
aldehyde. These compounds differ essentially from the benzylidene 
derivatives of primary amines- They are not decomposed by hydro- 

3 A; 2 
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cMoric acid at 150°, have distinctly basic properties, and are colonv- 
less. From their behavionr, the anther concludes that they are 
compemnds of the triazine series. Bisehler (Ber., 22, 2806) has 

described the compound If. and named it plienotriazine. 

The compounds described by the authors arc derivatives of dihydro- 

phenotriazine, C 6 H 4 <^ NH‘ Orthamidoazotoluene and benz- 

aldehyde yield phenylparatolyldihydi‘Of)aratolatriazine, 

l>r*C6HiMe’ 

and benzeueazo-d-napLthylamine and benzaldehyde yield diplienvldi- 

K— OHPh 

hydro-/8'naphthatriazine, ’ 


In the present paper the authors describe a series of compounds 
formed from benzeneazo-/3-naphthylamine and orthamidoazotoluene 
by the action of various aldehydes, namely, formaldehyde, acetalde- 
hyde, propaldehyde, cenanthaldehyde, and furfural dehyde. The com- 
pounds so obtained ai*e mostly colourless, well crystallised substances, 
have d stinctly basic properties, give, with concentrated hydi'ochloric 
acid, well crystallised hydrochlorides which dissolve in alcohol with- 
out decomposition, but are decomposed into hydrochloric acid, and 
the dihydrotriazine by a large quantity of water. The hydrochloiidevs 
easily yield platinochlorides. They ai'e not decomposed when heated 
with concentrated hydrochloric acid at 150® under pressure, and are 
not altered when boiled with stannous chloride and hydrochloric acid. 
The authors point out that the formation of dihydrotriazine deriva- 
tives is evidence in support of the view that the orthamidoazo- com- 


pounds are to be considered as hydrazones of orthoquinonimides. 
PAcnyZdtAydro-iS-najyMa/riariae, CioH 5 <J^ is obtained by 


heating heozeneazo-jS-iiiaphthylamine with alcohol and a 40 per cent, 
aqueous solution of formaldehyde for some hours at 140® in a scaled 
tube. It is better, however, to employ a slight excess of paraform- 
aldehyde. The prodiAit is parified'«by crystalHsation from al(*ohol 
and decolorisation witb^animal charcoal. It forms transpai’ent tablets, 
melte at 164®, and contains |. mol. of water of ciystallisatioii. After 
drying at 100®, it melts at 184®, is easily soluble in alcohol, sparingly 
in cold benzene and ether, and insoluble in light petroleum. The 
hydrocMortde^ CmHi^NsHCI, is obtained by adding concentrated hydro- 
chloric acid to an alcoholic solution of the base. It crystallises 
in slender, white^ needles, melts at 264®, is soluble iu alcohol and 
dilate hydrochloric acid, and is decomposed by pure water. The 
5>ZaZtnocAZor/Jc,(C„Hj3N3),,HaPtCl^ is obtained as a yellow precipitate 
on adding platinic chloride to an alcoholic solution of the base cou^ 
tainiug hydrochloric acid; it carbonises about 24<>®. 


Methylphm^ihydro-p-najphthatri^^^ CioH6< i Y is ob- 

N— ITPh 

tamed by adding excess of acetaldehyde to benzeneazo-/^-naphthyl- 
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amine suspended in alcobol. Heat is developed, and a deep-red solution 
is obtained in a short time. The product is purified either b 7 crystal- 
lisation from alcohol and decolorisation with animal charcoal, or by 
dissolving in benzene and precipitation with petroleum. It crystal- 
lises in beautiful, colourless, rhombic tablets, is easily soluble in hot 
alcohol, more sparingly in benzene, and oaost spanngly in ether, and 
is insoluble in light petroleum. When heated with concentrated 
hydrochloric acid for some hours at 160® inia sealed tube, only the 
hydrochloride is fonned, and the free base is « regenerated on treat- 
ment with ammonia. It is .unaltered when boiled with stannous 
chloride and hydrochloiic. acid,, in alcoholic solution. The hydros 
chloride^ CirHi 6 N' 3 ,HC 1 , forms beautiful, transpa?;ent tablets, and melts 
at 252®. Tlixe;platinQchloride, (CisHisNjVHjPtClb, forms yellow needles 
which decompose at 260® with carbonisation. 

Met7iylplie7iyldiJiydro-p’-^jri2)lifhntHassine metldodide^ OmHigNajMel, is 
obtained by heating the above baso with methyl iodide and methyl 
alcohol at iOO® under pressure, and purifying the pi*oduct by crystal- 
lisation from alcohol. It forma transparent tablets, and melts at 244®. 
The iodide, when ti’cated in alcoholic solution with freshly precipi- 
tated silver chloride is converted into chloride, and the latter yields a 
platinocliloride, (Ci 8 Hi 5 'N’ 3 McCl) 4 ,PtCJ 4 , which forms slender, yellow 
needles, and melts ac 260'’, 

H O TTTTl fp , 

Bthylpheiiyldi7iydro-p-‘mp7it7i,aiH(izuip, ]^Ph ’ obtained 

in a manner similar to the preceding methyl compound by employing 
propaldehyde in place of acetaldehyde. It ci^stallises in slender, 
white needles, melts at 219®, and is easily soluble in,aIcohol and hot 
benzene, spai'ingly in ether, and insoluble in light ipetroleum. The 
7iiidroc7iloride crysrallises in beautiful, wdiite needles, and melts at 
268®. The platmocJiloride forms small, yellow crystals, and carbonises 
about 265®. 


Mixij7p7he7iyMiJiydro^p-vap7ifJi,atr%asine, CioHg<^ ^Ph^*^^^ 

tained by heating a mixture of the amidoazo-compound aud osnanth- 
aldehyde (normal lieptylaldehyde) in molecular proportion for a few 
hours on the water- bath. It forms slender, white needles, melts at 
and is easily soluble in alcohol and benzene. The 7iydroc}donde 
crystallises in long, white needles, and molts at 226®. The plcdino- 
cTiVmde is obtained as a yellow, crystalline precipitate, and melt# at 
225®. 


Furfiirp7ienyld}Jiydnro-P-nap7if7hair{azm 




IS 


obtained in a similar way to the preceding compound. It forms 
slender, white needles, and melts at 241®. The 1iydroc7hlokde crystal- 
lises in transparent tablets, and carbonises about 230®. The platmo- 
Miyride is obtained as a bright-yellow, crystalline precipitate, and 
cai*bonises about 240®. 


Paratolyldiliydrotolutriaziney OiHc 
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lieating orthamidoazotoltieiie ‘wifli exce&p of parafonnaldeLyde for 
some hours, at 140®, in a sealed tube. It crystallises in white, 
lustrous prisms, melts at 178®, and is easily soluble in hot alcohol, 
spaiingly soluble in ether. The liydrocliloride crystallises in white 
tablets, and melts at 220®. The plafvnoclihritle is obtained as a yellow, 
microcrystalline precipitate, and melts at 216®. 

JSfhylj^aratolyldihydrotolufna:i{ne is obtained by heating a mixture 
of propaldehyde and orthamidoazotolnene at 140®. It crystallises 
from hot benzene in w'hite needles, and melts at 168®. The hydro- 
chloride forms long, white needles, and melts at 96®. The platina- 
clilorvle forms small, yellow needles, and melts at 221®. 

Hexylparatolyldikydrotolufriazine is obtained by heating orthamido- 
azotoluene with oenanthaldehyde for several hours, at 175°, in a sealed 
tube. It forms slender, white needles, and melts at 165®. The 7iyd}o- 
chloride forms transparent tablets, and melts at 96°. The platino- 
chloride is obtained as a yellow, crystalline precipitate, and melts at 
171®. * E. C. K. 

Sparteme. Bv F. B. AHurxs (Ber., 24, 1096—1097). — Oxy- 
sparteine^ CisEEmNiO, prepared by the oxidation of spai-toine, is 
purified by means of the platinoehloride ; it crystallises from ether in 
colourless, hygroscopic needles, melts at 83 — 84®, and is readily 
soluble in alcohol, chloroform, or water. The hydrochlondcf 

CmH«N 20,2H01 + (?) HaO, 

is obtained from water in large, broad needles, and melts at 48 — 50®. 
The hydrohromide is also crystalline ; the sulphate is readily soluble, 
and crystallises in slender, lustrous needles. On the addition of 
platinic chloride to a dilute solution of the hydrochloride, lustrous, 
ruby-coloured crystals are deposited which hare the formula 
(Ci5H24N40)2.PtCU -f- 4 H 2 O, and melt at 209® with decomposition 
From the mother liquors, on eyaporation, needle-shaped crystals ot 
the normal salt, Ci5BLs4N20,HaPtC3« + 2 H 3 O, are formed ; this melts 
at 221 — 223® with decomposition. The anroch loride, OieH )4N20,HAuCl4, 
crystallises from water in lustrous needles or plates, softens at about 
1^®, and decomposes at about 186®. The coiTesponding merom'y 
compound is crystalline; it softens at 52®, and melts at 67 — 58 . 
The picrate crystallises in lung, lustrous ueedlos, and melts at 
176—178®. J. B. T. 

Alkaloids from the Seeds of Delphinium staphisagria, L. By 
Charalampi (/. Fharm. [5], 23, 302—306; from Fkami. Zeit, Muss., 
29, 641), — ^To extract these alk^oids, 2 kilos, of the soeds is digested 
iji 8 kilos, of 80 per cent, alcohol during four days at 15®. The 
liquid is removed, aud the residue is again treated until the extraction 
is complete. The alcohol is evaporated below 60° under diminished 
pressure and the residue from the distillation is dilated with an equal 
volume of water. After 24 hours, three layers are formed : an upper 
one of a greenish, fatty oil ; a middle one of brown, aqueous, alcoholic* 
liquid ; and a lower one composed of a resinous mass. The lower 
layer is into off. The middle one is freed from alcohol at a tempera- 
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'lure not exceedinsr 60°. The oily layer, which retains a considerable 
amount of alkaloids, is agitated with water containing a little sulph- 
uric acid, allowed to remain five or sir days, the layera formed 
separated, and the oily part again repeatedly treated (10 times). The 
acid liquids are united, filtered, treated with ether to remove the last 
traces of fat, and united with the liquid obtained from the aqueous 
alcoholic layer. Hydrogen sodium caibonate is added, and then 
ether to take up the alkaloids. The ethereal solution is removed and 
evapoi ated, spontaneously towards the end, when delphinine is not long 
in making its appearance on the sides of the vessel. This base is 
purified by combining it with tartaric acid, and repeating the treat- 
ment with hydrogen sodium carbonate and ether. 

Delphinine has the formula C62H49NO14, as deduced from direct 
analysis, and also from the composition of its aurochloride and 
platinochloiide; this differs sensibly from the composition given by 
Dragendoiff and Marquis, in 1877. It gives anhydrous, rhombic 
crystals. It withstands a temperature of 120°, but a little higher it 
begins to colour, and melts at 191*8°. It has a pungent, burning taste. 

1 gram dissolves at 16° in 20*49 ^*ams of benzene, in 642*4 grams 
of light petroleum (sp. gr. 0 633) in 53 4 grams of ether of 0*7-^8 sp. 
gr , in 47*6 grams of absolute ether, in 44*4 grams of absolute alcohol, 
in 238 grams of 90 per cent, alcohol, and in 1694 grams of water. 
The recently prepared aqueous solution has an alkaline reaction. 
This base gives crystallisable ealts with nitric and sulphuric acids 
sparingly soluble in water, alcohol, and ether ; they easily dissolve in 
acidified water. Hydi'ochloiio, acetic, oxalic, and tartaric acids 
yielded amorphous compounds. 

The mother liquor, left after removal of the delphinine, when evapo- 
rated veiy slowly, yields a eexiain quantity of delphisine^ GesHgoNOu, 
in the fonm ot acicnlar crystals melting at 189*2°. This alkaloid 
dissolves at 15° in 76*2 pai*ts of benzene, in 665 of light petroleum, in 
43 of ether of sp. gi\ 0*728, in 71 parts of absolute ether, in 104 of 90 
per cent, alcohol, and in 370 paiis of absolute alcohol. It is very 
slightly soluble iu water, but dissolves readily in chloroform, as does 
delphinine. 

jbelphinotdine, Cg(Jl42N08, obtained in an amorphous state after the 
foregoing, is scarcely solulfie iu water; at 16°, 1 part dissolves in 
9*43 parts of light petroleum, in 30*5 of benzene, in 17*8 of 90 per cent, 
alcohol, in 4*03 of ether (sp. gr, 0*728), and in87’03 of absolute ether. 
The author has also examined the product previously described as 
staphisagi*ine, which forms the residue of the operations yielding the 
alkaloids already described. This base appears to him to be really a 
mixture of four amorphous alkaloids. Delphinine, delphisine, and 
delphinoidine, especially the two former, are highly poisonous, 
resembling aconitine in their action. J. T. 

Alkaloids of the Boots of Sangtxiaaiia canadensis and 
Chelidonixmi majus. By G. KSnig (Chefn. Omtr,, 1891, i, 
321 — 322; from Zeit. Natwrwiss, Halley 68, 369 — 426). — The roots 
of Sangmnaria canadensisy a native of North America, and the 
sanguiuarine of commerce contain several alkaloids, including chel- 
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er’jfhrine, whicli is present in greatest quantity, sanyuinarbie, 7-7tomo- 
chelidmine, and protopine. ... 

Chcl&ryfhvine crystallises with, a molecule of alcohol, which is not 
separated at a temperature of loO®; the formula is C2iHi7N04 -f 
CaHfiO ; melting point 203®. It is identical with the alkaloid which 
the author separated from the celandine, Ghelidoiint/m moj/As. The 
aufochlnwh, ('siHi7lT04,HAuCl4, melts at 233“ ; the platinochloride is 
(C2iHi7N04)2,H3PtCl8; the hydrorJihride crystellises out of aqueous 
solution with 5 mols. S2O, and from alcohol with 4 mols. H^O. The 
salts are lemon-yellow. 

Sangtiinarine, CjtjHulS'Oi, is very similar to chelerythrine^iu its pro- 
perties ; it crystallises with ^ mol. ftO, and melts at 211“ ; its salts 
are red. The hydrochloride, C 2 nHi 5 l^ 04 ,HCl + «>H20, the nitrate, 
+ H2O, the aurochhride, C2 oH:i 5N04 ,HAuC 14, and 
the platinochloride, (C2flHi5l^04)2,H2PtCl6, were prepared. 

The base which the author has named '^-homochelidonine is pi*ob- 
ably identical with that separated by Selle from Chdidmii nm majun, 
and its formula is probably C22H2i!N^04. Its behaviour with alkaloid 
reagents i^sembles that of Selle’s *y-homochelidonine. The foui'th 
alkaloid, profopi we, was prepared from Chelidonium maju^s, Santjuinaria 
^•avaden^is, and from opium, all the three specimens being identical. 
Its formula is CaiHi7hr05, and it melts at 204° ; the platinochloride, 
(CMHi7X03l2,H2PtClfi + 3H2O; and the at^rocAZonde, 

02iilSnhi 03,SAn0l4, 

melting at 282°, were prepared; the hydrochhiride, C2oHi7lSr06,HOl, 
crystallises in two different forms, and appears to be free from com- 
bined water. J. W. L, 

Alkaloids of Sabadilla Seeds. By E. Merck (Chem, Cenfr,, 
1891, i, 3G3). — The author has isolated two alkaloids from sabadilla 
seeds. Asagnea officinalis, Sahadine is best separated as the nitrate.* 
It has the formula CaHaiilOg, melts at 238 — 240“ with decomposition, 
and is readily solnble in alcohol and ether, sparingly soluble in light 
|ietroleum. With concentrated sulphuric acid, a yellowish coloration 
is at first produced, showing a green fluorescence, which gradually 
changes to blood^red and finally to violet. The alkaloid attacks the 
mucous membrane of the nose and cau<;es sneezing. The hydrochlor- 
ide crystallises with 2 mols. H3O, which it loses at 101® ; it melts at 
282 — 284° with decomposition. The hydrdbromide, the nitrate, and 
the aurochloride were analysed. 

Sahadhiine, C^'H.41^0^, the second alkaloid, does not melt at any 
definite temperature. It is separated from the sulphate by soda 
solution, and extracted with chloroform. With concentrated sulpli- 
uric acid, a permanent blood-red coloration is produced. It does not 
irritate the nasal mocous membrane. The sulphate crystallises with 
2| mols. ftO. Neither sabadiue nor sabadinine is precipitated from 
the solution of its salts by the addition of caustic alkalis, alkaline 
carl)onates, or ammonia in the cold, it being necessary to warm the 
solution, when the alkaloid is precipitated in flakes. J. W. L. 
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Ptomaines. By 0. db Coninok (C'o 7 Wjt)f. , 112, 684 — 586). — 
The ptomaine C 10 H 15 N (Abstr, 1890, 1170) yields a hydrobroviide 
crystallising in white needles, which become rose-colonred when 
exposed to air. It is deliquescent, very soluble in water, less solnble 
in ati*ong alcohol, and almost insoluble in pure ether. The same 
precautions must be observed, when preparing this compound as in 
the preparation of the hydrochloride (loc. (it,). The modified jilatino^ 
ehloride, ('CioHi5li[)2,PtCl4, should be prepared with tepid water that 
has previously been boiled. It forms pale-brown plates, insoluble in 
cold water, soluble in hot water, but decomposed if ebullition is pro- 
longed- It melts at about 206®, and is stable in moist air, dif[ei*ing 
in this respect from the normal platinochloride. The aurochloride, 
CioHi 5 N,HAuGl 4 , is a pale-yellow compound, insoluble iu cold water, 
soluble in warm water, and decomposed by boiling water. It is 
somewhat stable in moist air. With alcoholic potash, the methiodide 
of the ptomaine gives, when heated, an immediate bi 5 ght- 3 *ed 
colour, w’hich rapidly changes to brown, and after some time acquires 
a persistent gi*eenish-blue fluorescence. 0. H. B. 

Vegetable Haematin. By T. L. Phipsoy rend,, 112, 

666 — 667). — The vegetable luematin obtained by Linossier li*om 
Aspergillus niger (this vob, p. 751) is in all probability identical with 
the palmelline obtained by the author in 1879 from Falmella lyruenta. 

Falmella crimifa, w^hich was formerly called Ohaos hanguinea, is 
sometimes found completely green in the neighbourhood of London, 
and becomes blood-red towards the end of vegetation. In this 
connection it is noteworthy that biliverdin has a green colour very 
similar to that of chlorophyll, and gives a deflnite absorption 
spectrum. C. H. B. 


Physiological Chemistry. 


Haamoglobin. By M. Sieufried {Chem Cenfr., 1891, i, 228 — 229). 
— SehutzGuberger’s indigo-cai'mine method of estimating oxygen in 
blood is stated to give a higher i*esult than that with the air-pump. 
In the present research, operations were performed in an atmosphere 
of hydrogen. The result was that with defibrinated dog’s blood, the 
percentage of oxygen found by the air-pump was 16'1 per cent. ; and 
by Schtlteenberger’s method 7*6 — 7 9 per cent. This difFerence is 
put down to one of the two following factors: either the blood 
spectrum which shows the bauds of reduced hiemoglobin is uutiust- 
woi^ihy, and the blood still contains a good deal of oxygen; or else 
the titration with the hyposulphite solution was incorrect. The 
former alternative is decided on, and the term psendohmmoglobin is 
applied to the supposed compound of oxygen with hcemoglobiu which 
shows the band of reduced haemoglobin. W. 1). H. 
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Myelin. By J. GtAD and J. F. Hbym\ns (Ohem. Cenfr., 1891, i, 
230 ). — ^The name myelin is applied to the white substance sheathinj^ 
nerve- fibres, and stated to contain proteids, extractives, neurokeratin, 
lecithin, protasfon, cerebrin, and cholesterol. This sheath, moreover, 
is stained black by osmic acid. The present research is directed to 
determining more exactly what myelin is. The characteristic proper- 
ties of myelin are believed to he due to lecithin, either free or only 
loosely combined, because lecithin elsewhere, for instance, in nerve- 
cells, where it is probably more firmly combined, does not show the 
chai*acters of myelin. 

ISTerve-fibres ai’e divided into gronps corresponding to the presence 
or absence of myelin in their sheaths. W. D. H. 

Influence of Carbohydrates on Proteid Metabolism. By Q. 
LufcK (Zeit Biol, 27, 459 — 481). — ^The influence on proteid meta- 
bolism of carbohydrates taken as diet, or circulating abnormally in 
the system in diabetes, is of some pathological importance. Cases of 
diabetes not, however, Iseing forthcoming, certain experiments beai'ing 
on the subject were undertaken by the experimenter on his own 
person. 

Two double feries of observations were made, each lasting two or 
three days, and the general results may be stated in the following 
tabular form : — 


Daily averages. 


Experi- ] 
xQ«-nt. j 

1 

i 

1 Food. 

Nitrogen 

excreted. 

Difference be- 
tween N ingebtcd 
andN 
excreted. 

^ Nitrogen. 

Carbohydrate. 

la 

20*549 

357 8? 

19-837 

+ 0*712 

16 

20*549 

10*8 

25-930 

-5*38L 

2a 

9*23<J 

347*8 

18-785 

-4 6.>5 

U 

9-230 

2-8 

15-807 

-8*577 


^ In both cases, it is seen that the absence of carbohydrate food 
increases the proteid waste in the tissue, the carbohydrate protecting 
a certain amount of protmd frim destrnction. Farther experiments 
showed that the amonnt of fat undergoing combastiou was increased 
donng deprivation of carboh} drate. 

There can be no doubt, theiefore, that iu diabetes the upsetting of 
the metabolic balance is due to the non -destruction and the conse- 
quent separation in the urine of a large quantity of sugar, which 
under normal circumstances would have undergone combustion and 
saved much proteid and fat from destruction. The increase of 
oxygen consumed and carbonic anhydride given off would not, how- 
ew, be markedly different from that observable in a healthy person 
under ©milar circumstances ; the total amount Yvould, howeverfprob- 
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ably be less, as the diabetic would, other things being equal, weigh 
less than the healthy person, W. D. H. 

Muscular Work and tke Excretion of Urea. By I. Munk 
(Gh&m. Omtr.^ 1891, i, 2^10 — 2:41). — The work of Argutinsky on this 
subject is criticised, and the older opinion that moderate work does 
not increase the excretion of urea upheld (compare this voL, p. 596). 

W. B. H. 

Inorganic Constituents of Bone and Organs of Normal and 
Rachitic Children. By H. Brubaker (Zeit. BioL^ 27, 617 — 549). 
— ^The bodies of three healthy children were investigated in reference 
to the inorganic constituents, and especially the calcium, iu the hones 
and other organs. The three subjects of analysis were aged, 
28 weeks* foetus, new-boin child, and 4 years respectively, and very 
full tables of analyses are given. The following general results were 
obtained : — 

(1.) The skeleton (as was formerly shown by E. Voit) becomes 
poorer in water as age progresses, and richer in ash and in the chief 
constituents of the ash. 

(2.) The amount of water in soft parts similarly diminishes with 
age. The constituents insoluble in water, like chalk and iron, 
diminish, the phosphoric acid increasing. This is differ ent from what 
Voit found in dog.s. 

(:1.) Cartilage and spongy bone are in these particulars like the 
soft parts. 

(4.) The increase of ash in the bones more than compensates foi‘ 
the diminution in other paits, so that the ash of the whole body 
increases with age up to a certain maximum. 

The following selections from tho tables illustrate the foregoing 
points ; — 

Bone (Three Wealthy Children), 


Constitu- 

ents. 

In 100 parts. 

In 100 parts dry 
fat-free bone. 

In 100 imrts atli. 

1. 

2. 

3. 

1. 

2. 

3. 

1. 

2. 

3. 

Water 

72-2 

- 

45*0 




, 



Pat .......... 

o*c 

... 

2*5 


— 

— 

— 

— 

— 

Ash 

11 *3 

— 

27*9 

41-6 

48*8 

53*2 

— 

— 

— 

C'aO 

6*4 

— 

15 *0 

19*9 

23 *9 

28 ‘6 

48 0 

48*9 

63*8 

MgO 

mSE 

— 

0*4 

0 6 

0 6 

0*8 

1-4 

1*3 

1 f> 

PM 

4-6 


11*9 

16*7 

19*8 

22*6 

40*2 

40 7 

•42*6 


The bodies of five rachitic children were then investigated in much 
the same way. These were also of different ages. It was found that 
the diminution of calcium salts occurred iu the bones and not in the 
soft tissues, and the general conclusion is drawn that the administra- 
tion of calcium salts would not in the greater number of cases of 
rickets be of any avail. 
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'Mit^eles (JSeaUhy Gldldren). 


Constitu- 

ents. 

In 100 parts. 

In 100 parts of dry 
fat-free organ. 

In 100 parts of 
a**!!. 

1. 

2. 

1 3- 

1 

H 

2. 

3. 

B 

2. 

3. 

Water.. 

83*9 


77 *2 











Pat 

2 *2 

— 

1*8 


— 

— 

— 

— 

— 

Abb 

I'O 




6*4 

5*3 

— 

— 

— 

CaO 

0*03 

— 

WHJIJ 

0*2 



2*8 

3*1 

0 83 

MgO 


— 


0*1 

wBv 

0*1 

1*9 

2*1 

2*2 

PA 

0*3 

— 

— 

1*9 

1*5 

2*0 

28*7 

23 0 

37 9 

Fe JJ, 


““ 

0*01 

0*1 

1 0*1 


J -It 

1 4 

i 

0*7 


The following analyses of two of these cases, the ages of which agree 
pretty well with those of the healthy subjects investigated, may bo 
quoted : — 

Bone (BacJiitic OMlJrert), 


Constitu- 

ents. 

Ill 100 parts. 

1 

In 100 parts of dry 
fat-free buiie. 

In 100 
as 

ports of 

A. Smths. 
fostus. 

D,, aged 

3 yr. 8 m. 

A. 

B. 

H 

I>. 

Water .... 

1 79-3 

73-2 





Pat ...... 

0*5 

0*5 

— 






Ash 

6-38 


31*6 

13 *52 



.... 

CaO 

1 2*5 


12*4 

10*4 

39 *2 

44*2 

MgO 

' 0*04 


0*2 

0*1 

0 7 

0*5 

A 

2*10 


10*7 

7*5 

33-8 

31*8 


W. D. ir. 

The Inflaence of Acid Mineral Salts on the Composition of 
Bones. JBy H. Weiskb (Landic, Vemichn-Sfat,^ 39, 17 — 110) — 
Experiments were made on I'abbits by adding sodiain hydrogen 
phosphate to their food, to ascertain if mineral matter was removed 
fi*om the skeleton ; but the results were unsatisfactory ; the differ- 
ences between the composition of the normal bones and that of those 
animals which liad not received phosphate were too slight to indicate 
any real change. The urine was always fonnd to be alkaline, whilst 
in experiments previously made with free acid, the urine had been 
neutral, or slightly acid. Possibly larger doses of acid phowhate 
naight have the desired effect. B. W. P. 

Iron in the Liver and Spleen. By P. KaiiGER, C. Meter, and 
3|L Pfiaxoi^ Btol.^ 27, 439 — 458). — ^The importance of estima- 
tions of iron in the liver and spleen has been, during recent years, 
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increased, as it has been sbo'wn by Quincke and othere that in per- 
nicious an 80 mia the amount nonnally present is much increased. 
Comparatively few obseiwationa have, however, hithci'to been made on 
the relative amount of the metal at different ages, and the pi'esent com- 
munication relates to this point. The animals, the organa of which 
were investigated, were calves, cows, and oxen, and also human 
foetuses of various ages. The present paper contains Teferences to 
former work on the subject, tables of analyses performed in the i)re- 
sent research, and the following genez'al conclusions ; — 

1. The amount of iron in the liver cells of the foetus is very much 
higher, in the mean, 10 times higher, than that in adults. Care was 
taken in these experiments, as also in those with the cells of the 
spleen, to obtain the cellular elements, after crushing the organ com- 
pletely, free from hajmoglobin and other impurities by carefully w-ash- 
ing with salt solution (0*6 per cent.) and the use of the centrifugal 
machine. It w'as found that, although the saline solution dissolves out 
a small quantity of proteid matter from the cells, it does not remove 
from them any h*on-contHining constituents. 

2. The iron of fcntal liver cells differs in amount at diffei'ent stages 
of development. It begins to increase maikedly about the end of the 
first half of pregnancy, reaches a maximum, then falls, and rising, 
reaches a second maximum three or four weeks before birth . From then 
until four weeks after birth, it sinks in amount until it is nearly nonnal. 

8. In calves, it was found that for the first week after birth the 
iren is seven times more abundant in the liver than in the adult 
animal ; it reaches the adult standard in about four or six w'ceks. 

4. The amount of iron in the liver of adult animals shows very 
slight variations, and no noteworthy difference in the amount in the 
liver of cows and oxen was found. 

5. The splenic cells of the foetus are poor in iron as compared witli 
those of the adult. The amount of iron in them begins to increase 
after birth, reaching the normal in about two months. 

6. Although there is no difference in the amount of iron contained 
in the splenic cells of pregnant and non-pregnant cows, it is live times 
greater than that in the splenic cells of the ox. 

7. The amount of iron in the spleen of adult animals, especially 
females, undergoes greatei* changes than that iu calves or foetuses. 

W. D, H. 

Composition of Butter Fats. By W. Johnstone (Chem. Netrs, 
63, 56). — The author states that butter fat contains neither stearin 
nor normal oleic acid; but that it consists of a mixtoe of glyceryl 
“ isoleate-palmitate-caprate ” and “ti*i-iiondecatoato ” in varying pio- 
portions. In some butter fats, the ladicle of oenantboic acid replaech 
one of the nondecatoic groups in the triglyceride, and lorras glyceryl 

dinondecatoate-oenanthoate.” G. T. M. 

Human Lymph and Chyle. By I. Munk and A. Rosenstrin 
{Virchow* sArchiv^ 123, 484—518). — The piesent paper is a continua- 
tion of one already published (this vol., p. 755). Amyl oloato was 
administered to a patient suffering from a lymphatic fistula ; duxdng 
the 12 hours following its administration, 26 per cent, of the ftit given 
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was recovered io tbe chyle, in the foi‘in. of olein, the synthesis of oleic 
acid with glvcerol having occnired in the process of absorption. No 
amyl alcohol was found in the chyle. Artificial digestion experiments 
showed that pancreatic juice has the power of splitting amyl oleate 
into amyl alcohol and oleic acid. 

Charcoal, in a fine state of subdivision, was next given, with the 
view of ascertaining whether fine particles as small as or smaller than 
the oil globules of an emulsion are taken up in the same way. But 
the lymph was entirely free from them, showing, as has been pre- 
viously stated, that absorption of fine solid particles does not occur. 

Is oil absorbed from the rectum ? was the next point investigated ; 
after injection of ole'iu into the rectum, it was found that from 3*7 to 
w5*5 per cent, of the fat given appeai*ed in the chyle. 

Similar experiments were then undertaken to determine whetlier 
proteid and sugar fgiven in large doses) appear in the chyle after 
being administered as food. It was found that the administration of 
proteid, as of any food, increases the flow of lymph, but that its per- 
centage of proteid does not rise. On the other hand, the sugar in 
the chyle is increased, and after a large quantity of sugai* as food, the 
}>ercentage in the chyle may be doubled as compared with the 
amount during inanition (compare Ginsberg, Abstr., 1890, 276). 

The paper concludes with further analytical data respecting tho 
solid constituents and inorganic salts of the chyle and lymph. Tho 
compohition of the lymph ash was as follows : — In 100 parts of lymph, 
0*8675 part of ash was obtained; in lUO paits of the ash, the follow- 
ing numbers give the percentages of its different constituents : — 
NaCl,67*0; Na2C03.2A*9; EiHPO*,8*2; 0a«(P0,)3, 3*2 ; Mg3(P04)8, 
11; Fe(P04)2, 0*3. 

Farther, it was found that lymph and chyle contain an amylolyiio 
ferment; but that neither contains a sugai'-destroying ferment as 
stated by Lepine. W. D. H. 

Indigo-red (Indirnbiii) in Urine. By H. Borin {Vvrchoio's 
Arcliiv^ 123, 519--566). — ^Many red pigments undei* different names 
have been desenbed in normal, and moi'e particularly in morbid, 
urines. One of these appears to be indirubin or indigo-red, although 
its absolute identification with the indigo-red obtained from plants 
has not, hitherto, been thoi-oughly worked out. The imperfect data 
given by various workers on urinary pigments render it also desirable 
that those which are, and those which are not, identical with iudigo- 
i*ed should be accurately determined. 

Indigo-red was prepared artificially from commercial indigo; it 
was also prepared by a modification of Berzelius* method from the 
indican of plants, and also from the urine. The percentage composi- 
tion, the crystalline form, and other properties, and the°relation of 
the pigments to indi^-blue wei*e in all cases absolutely identical. 

The pigments which ai-e identical with indigo-red are Heller’s 
urrhodin, as SAunk first showed, Lenbe’s pathological m*inary pig- 
ment, and Pldsz s urorubin. Those red pigments which are not the same 
as indigo-red are the scatole pigment, Nencki and Sieber’s uroroseln, 
which has characteri&tic solubilities and reactions, uroerythrin (tho 
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pigment in deposits of urates), nrohmmatin, Giacosa’s pigment, and 
urornbroheBmatin. W. D. H. 

Analysis of Pathological Liquids. By G. Patein (7. Plarnu 
[5], 23,390 — 394).— Fioni a hydrocephalous subject 'was taken 380 c.o. 
of a colourless liquid, turbid after filtration, in which some floccnlent 
filaments appeared after being some time in repose. The reaction 
was alkaline, and only faint traces of albumin appeared on boiling in 
presenceof 2 drops of acetic acid. Sp. gr. 1*004 ; solid residue 9*4 grams 
per kilo. ; anbydi ous salts 7*6 grams, containing sulphates, hydrogen 
carbonates, but no phosphates. Agi^tion with ether did not extract 
either fatty matters or cholesterol. Fehling’s solution was not reduced. 

Otarian Cysts, — 1. Syrupy liquid, not stringy, reddish, with pulve- 
mlent deposit. Sp. gr. 1*013 ; solid i*esidue 61*5 per kilo. ; anhydrous 
salts 7*5 ; chlorides 6 5 ; proleid matters 54*0. Ifo globulin was pre- 
cipitated by magnesium sulphate. The liquid was coagnlable by 
heat, but the coagulum disappeared on the least addition of acetic 
acid. 2. Pibx*ome, size of an onmge, from a woman 47 years old. — 
The fibrome contained water 750*0 grams per kilo.; solid matters 
242*0; anhydrous salts 6*2 grams, with traces of urea, cholesterol, 
myosiu, and fats. The contents of the cyst were gelatinous, and 
included a notable amount of mucin ; it did not coagnlate either 
when boiled alone or with acetic acid. 3. Cyst from a woman of 
38 years. — Amount of liquids 35 litres ; reaction scai‘cely alkaline. 
Sp. gr. 1*004; solids 12*6 grams per kilo.; anhydrous salts 9*15; 
albumin 1*10. Neither globulin, fat, nor cholesterol wore present. 
The prote’id matters were completely precipitated by heat and acetic 
acid. 4. Cyst from a woman of 51 years. — Amount of liquid 4D li-tres, 
alkaline, chocolate coloured, somewhat thick consistency. Sp. gr. 
1*019 ; total solids 57*3 grams per kilo. ; anhydrous salts 9*20. The 
proteid substances were completely precipitated by heat and acetic 
acid. From these results it is evident that albumin is subject to 
modification, which must be considered in its detection and estimation. 

The following table gives the results of analyses (in grams per kilo ) 
of healthy and altered tissues in cases of cancer. 1. Cancer of the 
breast running a very rapid course. 2. Breast cancer of recent 
development. 



Healthy tissue adjoining. 

Tumour. 

Liquid 

portion. 



2. 

B 

2, 

1. 

Water 


476*0 

830-5 

849*0 

928*6 

Total solids 


524*0 

169 6 

151 *0 

71*4 

Anhydrous salts. • . . 

4*2 

8-6 

11-5 

16-4 

— 

Fat 

considerable 

amount 

notable 

amount. 

0-0 

0*0 


Prote'd 

— 

— 

— 

— 

60 -S 

Globulin & mucin . . 

— 

— 

— 

— 

tncea 
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The liquid portion of 1 did not coagulate on boiling with 2 drops 
of acetic acid. A third tumour has given traces of cholesterol. 

FidtjpesoTtheXose. — These are generally of small weight, and contain 
a large proportion of water ; their albumin may or may not coagulate 
when boiled with acetic acid. In a particular case, one weighed 
373 inillisiTams with 13 37 per cent, of solids; it contained a notable 
amount of calcium phosphate. The presence of this compound in all 
nasal polypes is worthy of note. 

A tumour taken from the kidney gave 1100 c.c. of liquid of a neutral 
reaction. 8p. gr. 1’023 ; total solids 118 8 grams per kilo. ; auliydrous 
salts 7'C ; chlorides 5‘45. Mucin and albuminoses were present, hut 
neither uric acid, urea, hippuric acid, fat, nor cholesterol was found. 
After elimination of mncin and albuminoses, the proteid matters ai‘e 
not coagulated on boiling with acetic acid. Ifc is seen that the tumour 
contains no elemenii of urine. J. T. 

Action of Opium and Morphine on the Intestine, By 
W. Spiizeb (Brit. Med. /. Epitome, 1891, 134; from Virchow^s 
ArcJiiv, 123, 593 — 628). — The experiments were carried out on 
lubbits, frogs, and men, their object being to increase our know- 
ledge of the action of opinm on the intestine, and to determine 
wliether opinm is better than morplime as an anti-diarrhooic 
and anodyne. In frogs, the bowel was exposed and kept moist 
with saline solution. Very small doses of aqueons extract of 
opium given snbcutaneouslv sufficed to diminish the sensitiveness of 
the bowel to painful stimuli, whilst leaving* intact the sensitiveness 
to stimuli which excite peristalsis. The sensitiveness of the skin was 
al^o not aifected, nor was there' any general narcosis. The conclusion 
is drawn that the action of opium cannot ’under these ciicumstances 
be on the brain, as the same result is obtained with headless frogs ; 
nor on the spinal cord, as its other functions are’ intact, but on the 
lx)wel locally. The local action of opium was also shown by giving a 
frog strychnine; then tying the intestine midway between the 
stomach and anus, opium was injected into the lower half, and 
its power of calling forth convulsions on ' stimulation was then 
markedly diminished. The opinion is held that opium paralyses not 
the sensory endings, but sensoiy ganglia on the course of the sensory 
nerves in the wall of the canal. •■The motor ganglia are not so readily 
affected, lai^er do^es being necessary to lessen peristalsis. 

The diminution of peristalsis maybe due to paialysis of motor 
ganglia in the bowel, or to a stimulation of the inhibitory centres m 
the cord from which the splanchnic nerves innse. Pai-alysis of the 
sensory nerve terminations in the wall of the intestine does not occur, 
because after very large doses of morphine the peristaltic movements 
of the bowel become very marked, and experiments pointed to the 
conclusion that the diminution in peiistalsis was very largely due to 
an ^tion of the opium in paralysing the motor ganglia in the walls of 
the intestinal canal. Large do-es caused great increase of bowel peri- 
stalsis before general spinal tetanus was induced. This is probably 
the spinal cord, and consequent paralysis of the 
inluhitory action exerted by the splanchnic nerves. In this condition. 
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however, the sensitiveness of the intestine to painfal stimuli is much 
diminished. Morphine has the same action in eveiy way, and quan- 
titatively the activity of the opium is proportional to the amount of 
morphine it contains. The other alkaloids of opium have very little 
action on the bowel. On rabbits, observations were made after 
exposing the bowel while the animal lay in a warm bath of saline 
solution. The experiments of Hothnagel are confirmed, in which he 
found that irritation of the bowel with sodium chloride is not nearly 
so effectual in increasing peristalsis after the administration of opium 
or morphine. If a portion of bowel be completely isolated and the 
same experiment repeated, then peristalsis is not interfered with; 
this result is I'cgarded as proving that in this case the opium acts on 
the spinal cord, and diminishes the inhibitory action of the splanchnic 
nerves. It is, however, pointed out that irritation of the bowel from 
without with sodium chloride scarcely corresponds with physiological 
jjeristalsis or inci*eased peristalsis after purgatives or irritation ff'cm 
within of the mucous membrane, as the peristalsis takes place towards 
the pylorus, and is very inconstant in amount. The bowel was there- 
fore irritated? by injecting into it a 15 per cent, salt solution, coloured 
with indigo-carmine. The i*ate at which this solution progressed 
•down the intestine was observed in normal animals, and was found to 
be two or three times slower after opium or morphine, the peristalsis 
being also much moL*6 gentle and regular in the latter case. Even 
after complete isolation of a portion of the intestinal canal from its 
mesenteric nerves, opium greatly diminishes the peristalsis. Opium 
given subcutaneously acts exactly to the same extent, and no better 
than, morphine subcutaneously, its activity being proportional to the 
amount of morphine it contains. In healthy men, opium by the mouth 
acts somewhat more powerfully on the bowel than when given sub- 
cutaneously. The reason, probably, is that the morphine is only 
slowly abstracted from the opium, and thus acts gently along the 
whole length of the bowel ; it is not so quickly absorbed as pure 
morphine is, and in consequence does not produce so marked a general 
action. In dianhoea, opium by the mouth is more powerful than 
opium extract or morphine subcutaneously, or morphine by the mouth. 
In slight intestinal pain, o^ium by the month is the best treatment, as 
we get the desired analgesia with small doses and without constitu- 
tional effect, the local aciiou on the bowel being probably suificieut ; 
in veiw severe pain, hypodermic injection of morphine is most 
^sffeotual- W. D. H. 

Poisoning Aniline, Chlorates, and Mercuric Chloride. 
By W- Paltcbnbbbg (YircJiovfa Arcliiv^ 123, 567 — 602). — Silbermann 
{ZeiL hUn, Med., 11, Heft 5 and 6; Deutach. med. Woohenaoh., 14, 
!l^o. 25) has stated that pyrogallol, glycerol, and potassium or sodium 
chlorate produce not only hsemoglobinurxa (or methsemoglobinuria), 
but that death ensues from intravascular coagulation, set up pre- 
sumably by the liberation of fibrin ferment from the disintegrated 
corpuscles. The situation of the clots produced is described, and tbe 
term “ capillary thrombosis ” is in the present paper criticised, it 
being so difficult to say with certainty whether the blood in the 

VOL. LX. 3 Z 
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capillaries is coagnlated or not daring life. Faxtlier criticisms are- 
passed on other points. Silbermann extended a few observations, 
followed hj similar resalts, to other drags, aniline, tolaylenediamine, 
arsenic, phosphorns, and Kanfmann states the same is trae for 

corrosive sublimate. , . , i i j -t. 

The present paper is largely polemical, but also describes nameroas 
experiments with aniline, sodiam chlorate, and corrosive sablimate. 
In respect to these poisons at least, the cause of death was not intra- 
vascalar coagulation. The blood, on the contrary, had less tendency 
thau normal to coagulate. W. D. H. 

Physiological Action of Lupetidine and Allied Substances? 
in Relation to their Chemical Constitution. By A. GUebeb 
(CTiem. C&itr., 1891, 1, 232— 235).— The series of substances, copel- 
lidine, parpevoline, propyllnpetidine, isobutyllupetidine, and hexyl- 
Inpetidine have for their nacleus piperidine, of which lapetidine is a 
dimettiyl snhstitution product ; and if the hydrogen atom adjacent 
to the nitrogen atom is replaced hy methyl, ethyl, Ac., fai-ther 
members of the groap are obtained. Small doses of these substances 
were administered to animals. The intensity of their action (para- 
lysis of the voluntary mnscles) may he compared by the following 
numbers : lapetidine, 60 ; copellidine, 100 ; parpevoline, 200 ; hexyl- 
lupetidine, 200 ; isohatyUapetidine, 250 ; propyllapetidine, 400. The 
actual seat of paralysis, whether central or penpheral, was not defi- 
nitely determined. The intensity of the action is proportional to the 
number of methyl groups present in the molecule. W. D. H. 

Use of Liquefied Carbonic Anhydride for the Rapid Filtra- 
tion. and Sterilisation of Oi^anic Liquids. By A. d’Arsoevab 
{Oompt rend,, 112, 667 — 669).— A long cylindrical copper or steel 
tube containing a biscuit porcelain Pastear-Ohamberland filter is con- 
nected with a cylinder containing liquid carbonic anhydride. The 
gas not only drives the liquid through the filter, hut under the high 
pressure, especially if its action is prolonged and the liquid is heated 
to 40", it exerts a very powerful bactericidal and sterilising effect. 
The richness of the filtrate in colloids increases with the pressure, and 
by varying the pressure it is possible to obtain from one and the 
same liquid (e.g., pancreatic juice) filtrates having very different 
properties. 0. H. B. 
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Alcoholic Permmitatioii and the ConTersion of Alr.n'hoT iutO' 
Aldehyde by the “Champignon dn Magnet.” By G, T.TwnaarBit 
and G. Kora {Bull. 8oc. Ohm. [3], 4, 697— ?06; see also Abstr., 
1890. 1179). — Contiadioioiy siatemexits have been nniijlA hy previons 
aaibois as to the character of the fermentation indnced by the 
“ Champignon dnmngnet” (afnngns prodncing the disease “ thrush”' 
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ir the momtli). Sterilised solutions inoculated with the pure fungus 
yield alcohol, the maximum amounts obtained being 2*7 per cent, in 
43 days, using dextrose solution (^lus necessary salts) ; and 5*5 per 
cent, in 124 days, using wort from dried raisins. 

Three stages may be distinguished during the fermentation ; — (1) 
rapid growth of the organism ; (2) active fermentation ; (3) lessened 
activity due to the toxic influence of the fermentation products, 
aldehyde having, it would seem, the greatest effect. “ Muguet ” 
can cause the fermentation of dextrose, levulose, and maltose \ sac- 
charose is neither inverted nor fermented, but serves as a food 
material; lactose cannot even be used as food. Substances other 
than sugars, although unfermentable, can support the growth of this 
fungus ; such food materials, in order of nutritive value, are, dextrin, 
mannitol, alcohol, sodium lactate, lactic acid, gum, and glycerol; 
tartaric acid and tartrates barely serve to sustain life; starch, 
erythrol, acetic acid, acetates, oxalic acid, oxalates, aldehyde, acetone, 
and aromatic substances are not foods. 

The sugar present is never wholly fermented by this organism, 
neither are the various sugars attacked at the same rate. In a 
mixture of equal proportions of dextrose and levulose, the ratio 
dextrose/levuloso tends towards a minimum (0*8) ; hence, it is impos- 
sible to use the fungus as a means for obtaining pure levulose. 

The growth of the organism is favoured by the alkalinity of the 
solution employed ; more of the sugar is then used up, but the ratio of 
alcohol produced to sugar used is lowex’ed. In addition to glycerol 
and succinic acid, considerable quantities of acetic acid and acet- 
aldehyde are produced. The ordinary ferments give for the ratio 
glucose destroyed/acetic acid produced, a mean value 0*0025; this 
quantity is 0*09 to 0*14 for muguet. The aldehyde is mainly pro- 
duced by the oxidation of the alcohol induced in. presence of air by 
the ferment. A small proportion of the acetic acid present is a true 
excretory product of the organism, but the greater part is un- 
doubtedly produced by the oxidation of the aldehyde without the 
intervention of the ferment, foi‘ muguet does not grow in an aldehyde 
solution. In the slowness with which fermentation takes place, in 
the maximum concentration of alcohol produced, and in the mtio of 
weight of sugar destroyed to weight of ox*ganism produced, the 
Champignon du muguet” exhibits marked analogies with the 
and differs considerably from the Saccharomycetea. The 
conclusion that the organism does not belong to the latter is borne 
out by the results of a careful morphological study. W. T. 

Assimilatioii of Nitrogen by Plants. By B. Frank and B. 
Otto (Ohem. Oenh\, 1891, i, 332 — 333; from Ber. deut hot. Oess.^ 8, 
331 — ^342). — The authors have endeavoured to prove experimentally 
whether the Leguminosm directly absorb pure nitrogen by means of 
the leaves or not, and to this end experiments have been made with 
cut leaves. So far, however, the results obtained are not sufficiently 
definite. 

Experiments on the growth of the rhizobium of the root nodules 
in the presence of the organism of the nodules in solntions contain- 
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ing (a) sugar, (6) sugar and asparagine, (c) asparagine, show tliat tlie 
gi^wth was most rapid in llie presence of both sugar and asparagine, 
and least rapid wben sngar alone was supplied. ^ t 

Finallv, peas were grown in unsterilised earth, in sterilised earth, 
and in sterilised earth to which a small quantity of the fresh soil was 
added. All the plants grew perfectly, and assimilation of nitrogen 
took place in every case. J- W. L. 

Simultaneous Evolution of Oxygen and Carbonic Anhydride 
by Cactse. By B. Aubeef (Gom}^t rend., 112, 674 — 676). — Oactae, 
when exposed to light of moderate intensity at a temperature of 85®, 
evolve oxysren and carbonic anhydride, their respiration ratios being 
0*98 {Opnntia) to 0*88 whilst their assimilation ratios 

are 2*38 to 2*28. This result is probably due to the fact that the 
thin superficial chlorophyllian layer is not able to decompose the 
whole of the caibonic anhydride evolved by respiration from the 
colourless parenchyma underneath. The intense light of the tropics 
decomposes the whole of the carbonic anhydride, and in the tropics 
loss of carbon takes place only during the nighb. 0. H. B. 

Influence of Salt on tbe Formation of Starch, in Vegetable 
Organs containing Chlorophyll. By P. Lbsage (Gompt rend., 
112,672 — 673). — ^The examination of the leaves of plants growing on 
the sea shore, and experiments made by watering plants with pure 
water and with salt solutions of various strengths, show that salt hap 
a distinct influence on the formation of starch in the chlorophyllian 
organs of plants, and in extreme cases prevents it. The necessary 
result is a decrease iu the assimilation of carbon. The author has 
previously shown that salt reduces the quantity of chlorophyll. 

G. U. B. 

Presence and Function of Diastase in Plants. By J. Wobt- 
XAJO (Ann. Agron.,V7, 84 — 89; from Bot Zeib., 1890, M*os. 37 — 41). — 
After a variety of experiments, the author concludes that diastase in 
plants has not the importance which has been ascribed to it, and that 
starch is transformed into soluble products by other means, probably 
by the agency of living protoplasm. Diastase is formed in small 
quantities, certainly, in leaves which contain no starch ; the quantity 
of diastase present is in no case proportional to the amount of starch ; 
from some starch-containing leaves, it is quite absent, and yet these 
leaves are the seat of very active starch-transformation. It is in 
special cases only, such as the germinatiou of seeds, tubercles, and 
rhizomes containing starch that the solution of the starch is accom- 
plished by diastase. The author points out that in testing for the 
disappearance of starch under the action of diastase the result is oon- 
otuslve only when the liquid gives no blue colour with iodine after 
being boiled and cooled. J. M. H. H. 

Formaidon of Nitrogenous Organic Bases by the Decom- 
!>osLtion of Proteids in the Vegetable Organism. By E. Schulze 
(Ber,, 24, 1098 — ^1101). — ^When the seeds of Lupvnus hiteus, Soja 
hispida, and Oucurhita pepo are allowed to vegetate in the dark for 
12—14 days and the shoote extracted with water, a solution is obtained 
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whicli, after removing proteids as completely as possible, yields a 
precipitate witb pbospbotnngstic acid. Tbis contains considerable 
quantities of nitrogen, and, on treatment with milk of lime, yields 
nitrogenous organic bases. From Lupinus luteus and Cucurbita pepo, 
the author has been able to isolate the arginine described by Schultz 
and Steiger (Abstr., 1886, 725), whilst 8oJa liispida yields a base 
which is either identical with or very closely allied to arginine. The 
quantity of arginine obtained from Omwrbita pepo is smal], but Lupinus 
luteus yields it in such quantities that the author has been able to 
show by quantitative experiments that it must have been formed at 
the cost of the proteids present as reserve substance in the cotyledon. 

Arginine only differs from the lysatine described by Droschsel, 
inasmuch as it contains an additional atom of nitrogen and of hydro- 
gen in the molecule. Experiments are in progress to determme, if 
possible, the relation existing between them. H. G. C. 

Physiological Importance of Calcium Oxalate in Plants. 
By Kohl (Ann. Agron.^ 17, 90 — 91). — The author adds some observa- 
tions to his previous work on this subject (Abstr., 1890, 191). He 
shares with Palladin the theory that this salt is eliminated as an 
accessory during the synthesis of pmteids from amides and carbo- 
hydrates. If this be true, oxalates should be found in all plants. The 
author shows that in many cases amongst algae and fnngi, even where 
little or no calcium oxalate is found, oxalic acid or soluble oxalates 
ate still present, and diffuse rapidly out of the plant, so that a calcium 
salt gives a precipitate in the vicinity of many fungi, and the hyphse 
of some of fiiem are encrusted on the outside by crystals of calcium 
oxalate formed from the lime in the soil. Amongst fungi forming 
oxalic acid in large quantities the author notes Saccharoniyces Sansenii^ 
the omUo ferment recently discovered by Kopf . But if the formation 
of oxalic acid by this and other fungi, and that of acetic acid by the 
schizophytm, are regarded as formeutatious, why should not the idea 
be enlarged to cover the formation of tartaric and malic acids, &c., in 
the higher plants ? The author expands this idea, and suggests that 
the lower plants give by preference molecular fermentations resulting 
in tbe production of alcohol, lactic and butyric acids, <&c., whilst fer- 
mentations of oxidation resulting in carbonic, oxalic, malic, and 
tartaric acids prevail amongst the higher plants. The migration of 
calcium oxalate in the tissues, maintained by Schimpor, is now admitted 
by the author, who 8uppox*ts also Schimper’s idea that the calcium 
oxalate is rendered soluble for this migration, whether by free oxalic 
acid (Wahrlich) or some other substance. He has recognised the 
presence of calcium oxalate in tbe expressed and filtered juice of 
many plants, as many as four crystalline forms of this salt being 
deposited on allowing these liquids fco evaporate. J. M. H. M. 

Calcinm and Magnemuxn Oxalates tn Plants. ByMoNTEVERDK 
(Ann. Agron.y 17, 92 — 94). — This abstract, from a long memoir in 
Russian, sums up the principal conclusions arrived at by the author. 
He shows the presence of these salts in a great number of Graminefle 
not hitherto examined. He denies the statement of Schimper that 
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oxalates migrate in the plant tissues, and that of Ae that they dis- 
appear gradaallT in organs etiolated by darkness. The formation of 
oxalates is greatly promoted by light, both directly and as a conse- 
ijnence of increased assimilation. Bine light is better than darkness, 
bat vastly inferior to orange. The quantity of lime^ in the soil or 
nutritive medium has an influence up to a certain point ; apparently 
the normal quantity of oxalic acid formed by the plant combines 
wholly with lime, if enough is present, and in default with magnesia 
and other bases. After t^ng exception to Schimper’s classification 
of the oxalate deposits into primary, secondary, and tertiary, the 
author remaiks that the primary deposits of oxalate are accessory to the 
transformation of albuminoids, and not to respiration or to the forma- 
tion of cellulose. The secondary oxalate appearing in the leaves as 
the nitrates absorbed by the plant are destroyed is accessory to the 
synthesis of albuminoids. J. M. H. M. 

Peculiar Odour of Soil. By Bbrthblot and G-. AndbiS (Cbmp^. 
rend.„ 112, 598 — 599). — ^With a view to asceitain the cause of the 
peculiar smell observed when soil is moistened, a quantity of soil, 
free from all visible vegetable debris, &c., was extracted with water 
at 60®, and the liquid distilled. The distillate has the peculiar 
odour of the moistened soil, and its intensity increases if the fli*&t 
distillate is redistilled and only the first portion collected. The odour, 
however, is still perceptible in the residual liquid. 

The substance is neither an acid nor an alkali, nor a normal alde- 
hyde ; its concentrated aqueous solutions are precipitated by potassium 
carbonate with production of a resinous ring. When heated with 
potassium hydroxide, an acrid odour like that of aldehyde resin is 
developed. It does not reduce ammoniacal silver nitrate, and with 
alodhol and iodine it gives the iodoform reaction. 0, H. B. 

Analysis of Foddeis, with s^eciid reference to the Proteids. 
By A. Stutzeb (Landw. Versuchs-Stat, 38, 469 — 477). — ^Tables of 
the analysis of 58 feeding stuffs, showing percentage of non-proteids, 
albumin, and indigestible proteids. E. W. P, 

The Climatic Conditions for the Development of Nicoldne 
in Tobacco Plants. By A. Matdb (Landto. Yermchs^Stat,, 38, 
453 — 467). — ^In a previous communication, the author showed that by 
the use of a rich and easily assimilable nitrogenous manure, the per- 
centage of nicotine in tobacco plants was increased ; in the series of 
experiments now described, the influence of heat, water, light, and 
the moisture in the air have been inquired into. Plants grown under 
glass contained in some cases double the percentage of alkaloid found 
in those plants grown in the open and consequently at a lower tem- 
peoErature, and in those plants growing under shelter, a higher tem- 
perature corresponded with a higher percentage of nicotine. Pull 
lighting also was accompanied by increase of alkaloid, even up to 
100 pep cent, of that contained in plants from which the light was in 
a measure cut off. A small supply of water seemed to he most bene- 
fice to the full development, an excess being inimical. Increase of 
the mckisture of the atmosphere surrounding the plant, whereby 
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ftranspiration was diminislied, led to an increase in tlie amount of 
alkaloid. E. W. P. 

Drainage Waters from Bare and Cultivated Soils. By P. P. 
Dehj^rain (Ann. Agron., 17, 49 — 82). — The mode of experiment and 
the first results obtained have been described in a previous memoir 
'(Abstr., 1890, 1459). The results of a second season’s observations 
are given in this memoir. Soils of different natures, obtained from 
different localities, showed a great difference in retentive power, the 
ratio of total rainfall (March 1 to N^ovember 7) to drainage water 
being in four cases 3*7, 2*9, 2*9, and 2*3 respectively; the most reten- 
tive were the strong clays. The nitrates found in the drainage waters 
from the same four soils, reckoned into kilos, nitric nitrogen per 
hectare, were respectively 152*4, 128*1, 62*5, and 45*2 ; so that the 
nitrate lost was far from being proportional to the quantity of water 
percolating ; neither had it any connection with the richness in nitro- 
gen of the soils. Ammonium sulphate was added to some pots of 
bare soil, in order to ascei*tain whether autumn or spring applications 
of this salt are preferable, having regaad to the nitrogen lost as 
nitrate in drainage. The results ai'e exhibited in the following table, 
the sulphate having been added to the soil in November : — 



Drainage -water. 

Nitric nitrogen. 


Soil alone. 

Soil with 

ftTininoninm 

sulphate. 

Soil alone. 

Soil -with 
anunonium 
sulphate. 

•Jan. 6 to Jon. 24 

C.C. 

2900 

n 

mgiin. 

52 

mgnn. 

112 

Jan. 24 to Eeb. 3 

1840 


27 

178 

Eeb. 3 to May 4 

19G0 


68 

129 

May 4 to May 31 

June 3 to July 15 

3330 


124 

1S3 

7850 


375 


Total 

17880 

16710 

646 

2611 


In this particular season, no considerable nitrification of the ammo- 
nium salt occurred until the hot and wet month of July, and the 
-quantity washed through during the winter was certainly less than 
the roote of the wheat crop could have assimilated. 

A previous experiment of the author’s having suggested that for some 
orops (sugar-beet, for example) the presence of humus is as essential 
to a proper development as a due supply of nitrogen, phosphates, and 
potash in mineral forms, or at any rate that the latter do not sofdoe 
to produce a full development of the crop in the absence of the former, 
further experiments were undertaken to elucidate this most imporijant 
point. The mode of pot 0X11^1*6 was adopted ; several different plants 
were tried, and the quantity of drainage water in each case, and of 
nitrate contained therein, were ascertained. The humic mattei- 
added to the soil for the purpose of the experiments was obtained by 
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percolation of condensed steam tlirongli famyard mamiro ; sncli an 
extract contains, in addition to the nitrogenous organic matter, 
manorial ingredients in the form of a little phosphate and a consider- 
able quantity of potash. The comparisons were between five pots in 
each series (1) good soil ; (2) exhausted soil ; (3) ditto with mineraJ 
manures (sodium nitrate, superphosphate, and potassium chloride) ; 
(4) the same soil as Xo. 2, with 1 litre of humic extracu; (6) the 
hame soil as No. 2, with 1 liti*e of humic extract and mineral manures. 
The plants tried were oats, hemp, peas, rye-grass, and clover ; wheat 
and sugar-beet were included, but failed from accidental causes. The 
results are, perhaps, comparable amongst themselves, but in no case 
was as good a crop obtained as would bo the case in field culture. 
The most important results may he thus snmmariaed : — 

Oai $. — ^The mineral manures produced lull effect ; no special 
infinence could be traced to the humus, and the nitrate found in the 
drainage water was inconsiderable in every case save that of the good 
soil nnmannred, which prodnced a poor crop. 

Bemp. — The worst crops were obtained in the exhansted soil, and 
in the same with addition of the three saline manures only, and from 
these two occurred by far the greatest loss of nitrate by drainage, as 
the following table shows : — 

Potl. Pot 2. Pots. Pot 4. Pots. 

Weight of ci*op. • • . 35*8 15*5 22'8 25*7 38*4 grms. 

N as nitrate in 

drainage 61 632 1222 40 36 mgrms. 

It is true that pot 5 received more total nitrogen, phosphate, and 
potash than pot 4, hut it seems fairly inferable from the poor ci*op in 
pot 2, and the loss of nitrate therefrom, that these ingredients, 
when presented in the purely saline form, could not be fully utilised 
by this crop. 

Sye-grass. — ^Two cuts were made, and the produce weighed as 
hay: — 


—.1 - 

Potl. 

Pots. 

Pots. 

Pot 4. 

Pots. 

Total produce .... 
iSr as nitrate in 

66 

37 

63 

51 

63 grms. 

drainage water . . 

33 

149 

196 

140 

45 mgrms. 


Here also there seems some reason to attribute specific favourable 
action to the humic matter. 

Beas . — ^In this case the good soil of pot 1 (manured year after 
year) yielded a hetfcer crop than any of the rest : — 

Potl. Pot 2. Pots. Pot 4. Pots. 

Total dry produce . 121 66 69 70 83 grms. 

H as nitrate in 

todnage 220 118 132 247 285 mgrms. 

Sjiecial condition^ and not the mere supply of manurial ingredients, 
as salta or in humus, are necessary to the successful growth 
Ulia tod probably other leguminous crops ; and their indifference. 
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now well establislied, to the ai*tificial supply of nitrogen is well shown 
in the large amount of nitrate lost in the drainage water from all the 
pots. 

Glover, — The results are similar to those given by the peas. 



Pot 1. 

Pot 2. 

Pots. 

Pot 4. 

Pots. 

Total dry produce . 
N as nitrate in 

130 

82 

86 

80 

92 grms. 

drainage 

269 

169 

164 

196 

216 mgrms. 


The following interesting table is compiled from the results of these 
pot experiments : — 


Milligrams per Litre of Nitric Nitrogen in the Lrainage Water from 
different Soils under difefrent Grops, 



No. 

crop. 

Oats. 

Rye- 

grass. 

Peas. 

Clover. 

Hemp. 

1. Bich soil 

38 

7*3 

1*7 

42 

31 

3-5 

2. Exhausted soil 

3. No. 2 with chemical 

29 

0-2 

6 0 

15 

19 

22*0 

manures 

4. No. 2 with humic ex- 

— 

0*2 

10*2 

21 

21 

45*0 

extract 

5. No. 2 with chemical 
manures and humic 


2*3 

6*0 

' 40 

20 

2*0 

extract • • . . 


0*9 


31 

32 

2*0 


Experiments were also made on the best crops for growing during 
the autumn as green manures, to prevent the great loss of nitrates by 
drainage which occurs in a wet season after the removal of the 
summer crop. The autumn of 1890 was, however, very unfavourable 
for these trials, being very dry, and the long frost which set in about 
the middle of November, and lasted into January, effectually stopped 
loss of niti*ate, and put an. end to the growth of all the autumn green 
crops. 

^ The following table, nevertheless, is of interest, showing the quan- 
tity of nitric nitrogen per hectare lost during the November rains 
under the different circumstances : — 


(Summer Crop. 

Sugar beet 

Maize (forage) ....... 

Oats 

Hemp 

Peas . . * 

Bye grass continued in 
Clover „ 


Green 

Nitric uitrogoii in 

manure. 

Noyemher drmnage. 

none 

7*6 kilos. 

none 

14-5 „ 

rape 

0-37 „ 

none 

10-6 „ 

turnips 

0-61 „ 

rye grass 

0-38 „ 

clover 

1-10 „ 


In dry autumns, it is probable the cost of cultivating and sowing 
a crop for green manure would exceed the advantage to bo gained in 
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'pypgATVfltiQTi of nifcrftiios 111 ths soilj in wot fttiLumnS) fli6 groBix mSriixiF. 
ing lie very adyantageoris. The author suggests for this par- 

pose a mixture of rape and vetches, the former to prevent washing 
ont of the latter to accamnlate nitrogen from the atmo- 
sphere. J. M. H. M. 


Analytical Chemistry. 


Ejeldaihl’s Process. By Y. Edwards (Ohein, News^ 63, 14 — ^15). 
— The digestion of the snbstaaice, 1 gram for ordinary manure, 0’5 
gram for gnanos and rich substances, is carried out in the manner 
already described (^Ghem. Keti% 59), except that rather less 
mercuiy oxide (about 0*2 gram) will suffice. The distillation of 
the ammonia is conducted from a 500 c.c. flask resting on a sand-bath 
and fitted with a rubber stopper, through which passes a tube, which 
is carried about 3 inches into a small, ^bulated retort holding about 
110 C.C., and serving to condense the quantity of distillate which will 
contain all the ammonia. The stopper of the retort is replaced by a 
cork, through which passes the bent end of a Will and Yarrentrap’s 
nitrogen tube containing the standard sulphuric acid. With the 
modified apparatus, certain precautions ai*e necessary; thus, care 
must be tal^n that the heating of the distilling flask is gradually and 
cautiously performed, and that the gas does not pass too quickly 
through the Will and Yarrentrap tube. G*. T. M. 

Detection of the Sulphur not combined with Hydrogen in 
XUiuninating Gas- By L. Ilostat (Bull, 8oc, Ohim. [3], 4, 714 — 
715).— -The gas is passed through a glass tube containing asbestos, 
which is maintained at a dull-red heat. After being washed by pass- 
ing through a little water, the gas is filtered through wadding and 
then traverses a tube containing lead-paper, which is blackened by 
the hydrogen sulphide formed when the sulphur compounds contained 
in the gas are heated. W. T. 

Estimation of Free and Combined Carbonic Anhydride in 
Iffineral Waters. By H. Bretei (/. Fharm. [5], 23, 339— .341). 
— To 50 C.C. of the mineral "water two or three drops of phenol- 
phthalein is added, and standard potash solution is run in very 
slowly towards the end, nntil the last drop gives a persistent rose tint. 
The quantity of free carbonic anhydride is double the equivalent of 
the potash used. ^ Standard potassium carbonate solution can also be 
employed, and with advantage, as it is more constant than the hydr- 
oxide solution ; but with the carhouate, one equivalent is the measure 
of the free carbonic anhydride. 

Two or three assays should be made, and the mean result, omitting 
should be taken. The amount of solution required by 
Me fi]^ assay is added at once in the second assay, and is always too 
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little; more is now added, witli gentle stiiTing, so as to avoid all 
possible loss of free gas. The total carbonic anhydride is now esti- 
mated by adding standard sulphnidc acid to the solutions just obtained 
until a slight excess is present, the solution being boiled to expel the 
free anhydride, and the excess of acid titrated back with standard 
potash. * J. T. 

Estimatioii of Metallic Zinc in Zinc-dust. By W. Minor 
(Gkem, Zeit^ 14, 1142 — 1143). — One gram of zinc is treated with 
60 o.c. of potassium dichromate solution (containing 30 grams of the 
salt per litre, and standardised with pure zinc) diluted with water, 
and about 20 c.c. of dilute sulphuric acid is run in gradually with 
constant agitation, so that the operation lasts 20 minutes ; more acid 
is then added, and the excess of dichromate titrated with a solution ot 
ammonium ferrous sulphate containing 150 grams of ferrous sulphate 
And 75 grams of ammonium sulphate, dissolved in water, and 100 c.c. 
of strong sulphuric acid, all diluted to 1 litre, and titrated against 
the dichromate previous to use. The zinc numbers obtained include 
the cadmium and iron present, which is immaterial when the zinc is 
only required for purposes of redaction ; a method, however, is fur- 
nished tor calculating the actual proportion of zinc present, 

D. A. L. 

Estimation of Zinc Carbonate and Silicate in Calamine 
containing Lead. By “W. Minor (Ohenu Zeit, 14, 1003). — ^The 
method previously described (Abstr., 1890, 418) requires modification 
when lead is present, but the following amended method is applicable 
to all samples of calamine. 

The calamine is boiled for about a quainter of au hour with dilute 
sodium hydroxide, filtered, the treatment repeated with the residue, 
which is then filtei*ed off and well washed with hot dilute sodium 
hydroxide. The lead is separated from the combined filtrates by 
supersaturating with sulphuric acid, &c, ; the solution is then rendei^ed 
alkaline with ammonia, and the zinc titrated with sodium sulphide ; 
alumina does not interfere with the titration. D, A. L. 

Assay of 'Lead Ores by the Cyanide Process. By A. W 
Warwick (Oheni. Newi>^ 63, 30 — 32). — The author has carefully de- 
termined the value ot the cyanide process in the assay of lead ores, 
using in his investigations (1) a galena with siliceous gangue, the lead, 
however, containing but a small amount of other base metals ; (2) a 
rather poorer galena containing a considerable quantity of copper 
pyrites; (8) a pure specimen of galena; and (4) a pure sample of 
cerussite. He finds that the cyanide assay, when carehilly performed, 
is capable of giving with xuch ores results as trustworthy as the best 
of the other methods, and is to be preferi'ed when the ore is poor. 
The precautions to be observed are that the tempemture is not allowed 
to rise too high, that the time of fusion does not exceed 20 minutes, and 
that the amount of cyanide used be not too small. The assay may be 
conducted in a Battersea ci*ucible. A quantity of cyanide is rammed 
into it, and on this is placed 100 grains of the ore mixed with about 
six times its weight of Becker's stick cyanide of potassium, and the 
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whole coTereJ with a layer of cyanide and finally a layer of salt, the 
total weight of cg-anide nsed being 760 grains. The charge is best 
heated in a Fletcher’s gas furnace at a low red heat for 15 minutes, 
and at a full red heat for an additional 5 minutes. On breaking the 
crucible, the button of lead is obtained in a very clean condition. 

G. T. M. 

Detection of Mercury in Toxicological Besearches. By 
AE. T. Lecco (Ber,, 24, 928 — 929). — It is generally assumed that 
mercury dissolves easily in hydrochloric acid on addition of potassium 
chlorate, and that when organic substances containing mercury are 
treated with hydrochloric acid and potassium chlorate, the whole 
of the mercury goes into solution. During the examination of a 
human stomach containing mercury, the author observed that the so- 
lution obtained by treatment with hydrochloric acid and potassium 
chlorate contained scarcely a trace of mercury. The insoluble residue 
was therefore examined, and found to contain the mercury undis- 
solved. A fresh portion of the stomach was treated with hydrochloric 
acid and chlorate in a glass dish, and after a short time small globules 
of mercury were observed on the bottom of the dish which remained 
undissolved after the organic matter had been destroyed. 

The author then treated pure mercury with concentrated and dilute 
hydrochloric acid and potassium chlorate, both at the ordinary tcmpe- 
luture and on the water-bath, and in all cases found that the mercni’y 
is difficult to dissolve. Hence it is absolutely necessary to continue 
the action of hydrochloric acid and chlorate for many hours after the 
destruction of the organic material when mercury is to be detected. 

B. 0. K 

Analysis of Sodium Alnminate, By K. J. Bates (Gheni. Zdty 
14, 73fi — 737). — The author draws attention to the fact that the 
method of analysis of sodium alnminate proposed by Lunge (this 
vol., 365) has been used by himself for some time (Abstr., 1886, 
281, 651). He takes exception to Lnnge’s remarks as regards the 
interference of siHca, for not only has silica no neutralising efEect for 
the acids, hut it is shown that sodium alnminate cannot retain more 
than traces of silica any more than sodium silicate can contain much 
alumina, inasmuch as the excess in both cases forms a gelatinous 
precipitate, which, when washed and air-dided, has the percentage 
composition SiOs, 35'24 ; AUOs, 19-74; NaaO, 10-55; water at 100% 
25*95 ; water on ignition, 8*50 ; corresponding with the formula 
^a 20 ,Al« 03 , 3 Si 03 -J- 9 H 2 O. This substance forms a veiy fine, light, 
probably crystalline powder, readily soluble in acids, sparingly soluble 
in water, and having an alkaline reaction. When dissolved in a definite 
quantity of normal acid and titrated back with standard soda and 
methyl-orange, numbers for both the alumina and the soda present in 
the compound are obtained ; with phenolphthalein as indicator, how- 
ever, the numbers are below those required for the soda present, 
owing presumedly to the regeneration of the original compound, or 
the formation of some similar one. The author then shows that the 
highest possible error attributable to silica is insignificant, and the 
detect he recognises in this method of titrating alumina is 
the indistinctness of the end reaction, which may he overcome to* 
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a certain extent by practice or by adding metbyl-riolet or pome 
snch blue colonr changed by acids. 

It is pointed out that almost all the silica of tbe raw material 
in tbe preparation of sodium aluminate remains behind on lixivia - 
tion in the form of ITaoOjAhOjjSSiOi + 9 H 2 O, and entails for each 
per cent, of silica a loss per cent, of 0*57 alumina and 0*34 sodium 
oxide (compare Abstr., 1889, 213). D. A. L. 

Influence of Extractive Matter on the Beal Alcoholic 
Strength of Spirits. By 0. Blarez (GompL rend.^ 112, 685 — 588). 
— The presence of extractive matter (sugar, glycerol, &c.) in an 
alcoholic liquid reduces the apparent alcoholic steength by increasing 
the sp, gr. The results of a large number of analyses of brandy, 
rum, and tafia have shown that the real alcoholic strength can be 
calculated from the apparent alcoholic strength by ad£ng to the 
latter the product of a coefficient into the number of grams ol 
extractive matter per litre. The coefficient = 0*58 — 0*0108 d + 
0*0000064 where d is tbe real alcoholic strength. The apparent 
alcoholic .sti^ength and the quantity of extractive matter must be cai*e- 
f ully determined. A first approximation is made by proceeding in tbe 
manner indicated, substituting the apparent alcoholic strength for 
tbe I’eal in the expression for the coefficient. The result is then used 
in a second approximation, which is genemlly sufficiently accurate ; 
with 0*4 to 0*6 per cent, of extractive matter only, the first approxi- 
mation may be taken. 0. H. B. 

Estimatioii of Crude Fibre aud Starch. By M. Honig {Ohem, 
ZeiL, 14, 868, 902 — ^903). — ^When starch is heated steadily at 210“ with 
glycerol, water vapour is at first evolved with frothing, but a clear, 
^•ansparent, mobile liquid gradually forms, from which, when cool, 
a mixture of alcohol and ether precipitates the starch quantitatively. 
Under similar circumstances, cellulose remains unaltered, but 
glucose caramelises, is partially converted into humous matters, and 
yields a solution which is not precipitated by the ether and alcohol 
mixture ; whilst albumin, when heated with glycerol, at first coagu- 
lates, but subsequently, with the aid of agitation, gradually forms a 
solution which is neither coagulated when boiled with water nor pre- 
cipitated by the mixture of alcohol and ether ; this solution, however, 
gives a precipitate with hydrochloric acid, dissolving in excess of the 
acid, and the usual precipitates with phosphotungstic and phospho- 
molyhdic acids. It hence appears that albumin, like stai^ch, can be 
made to assume simpler molecular aggregations without undergoing 
complete chemical cmange. 

The above variations in the behaviour of the substances enu- 
merated, when heated with glycerol, are applied to the estimation of 
starch and crude fibre in vegeiible matter in the following manner ; — 
The finely-pulverised material, along with glycerol, is placed in a 
test-tube supported in a fiask of concentrated sulphuric acid, and 
^dually heated to 210“ ; the decomposition is complete in about ^ to 
j of au hour, the tube is then cooled to 130®, the contents poured into 
96 per cent, alcohol, the tube rinsed out with water, and ether added. 
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The precipitate is washed with a mixture of alcohol and ether (6 : 1), 
drained, and boiled with water; the starch disbolves, and when all the 
alcohol has been driven off, is inverted and estimated with Pebling’s 
solution: the cellulose, which is always free from nitrogen, is then 
washed, dried, weighed, ignited, and the weight of the ash deducted. 
Filtration is facilitated, without any danger of seiiously attacking the 
cellulose, by heating the mixture of starch and cellulose for half an 
hour with dilute hydrochloric acid. D. A. L. 

Analysis of Celluloids. By H. Zaunschirm (Ghem Zeit , 14,. 
905 J, — The finely-divided celluloid is well stirred, hy means of a 
platinum wire, with sulphuric acid in the funnel of a nitrometer, and, 
when dissolved, the nitrogen is estimated in the solution in the usual 
manner. To prevent interference fi*om camphor, the following treat- 
ment is suggested: — ^Dissolve a weighed quantity of the celluloid in a 
mixture of ether and alcohol or in methyl alcohol, mix with a weighed 
quantily of washed and ignited asbestos or pumice-stone, dry, dis- 
integrate the mass, and extiact the camphor with chloroform, diy, 
and weigh; then extract with absolute metbyl alcohol, evaporate, 
weigh, and examine the nitrocellulose in the nitt‘ometer. 

D. A. L. 

Gum Arabic and Gum Senegal By L. Libbermank {Ghem, 
Zeit^ 14, 666 — 666). — The employment of gum Senegal as an adul- 
terant of, or even as a substitute for, gum arabic led tbe author to 
investigate the properties of these two gums. 

Gum arahic forms rounded or angular, colourless, yellowish, or 
brownish, and strongly-refractive little lumps ; whilst gum seneg^ is 
usually in long, straight or curled cylindrical pieces, but occasionally in 
mulberry-shaped nodules, and is either colourless or faiutly-yellow 
or white, like etched glass, superficially, and lustrous and transparent 
internally. The two gums are therefore readily detected in the un- 
crushed condition, but under other circumstances they require further 
investigation for their identification. 

Water dissolves both gums, leaving a residue of wood fibres, these 
being usually ved if from gum arabic and black from gum Senegal. 
Potassium hydroxide and copper sulphate produce a blue precipitate 
in both solutions ; the gum arabic precipitate is more considerable 
than the Senegal predpitete. Moreover, the former is coherent, and 
rises to the surface ; whereas the latter is more fiooculent, and remains 
disseminated in the liquid- Tbe precipitates are only very slightly 
soluble on warming, and are not reduced even on boiling. Under 
similar treatment, dextriu also gives a buish precipitate insoluble in 
the cold, hut soluble to a clear, dark-blue solution on warming, which 
solution is completely reduced by prolonged boiling. By heating with 
dilute potassium hydroxide for some time, solutions of gum arabic 
or dextrin become amber-yellow ; solutions of gum Senegal, ou the 
other hand, scarcely alter or are but very faintly yellow. 

Mixtures of the gums arabic and Senegal behave, with potassium 
hydroxide alone, like gam arabic; with potassium hydroxide and 
m/ppet sulphate, like gum Senegal. The blue precipitates from mix- 
tnties of dextrin with gum arahic or gum Senegal are reduced on 
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“boiliilgj provided the quantity of dextiin is not too small ; but when 
tlie latter is the case, after tborongh. warming, the precipitate must 
first be filtered off, then, on boiling the filtrate, reduction takes place 
if dextrin is present. When both gums as well as dextrin are present, 
the precipitate is washed, dissolved in dilute hydrochloric acid, and 
the gums precipitated by means of a large excess of alcohol ; when 
settled, they are washed and examined by the above methods. 

The examination of a sample of gum arabic may be conducted in 
the following manner: — ^Dissolve the powdered substance in luke- 
warm water, examine residue — any gelatinous matter indicating 
foreign gums ; treat the solution with excess of potassium hydroxide 
and copper sulphate, warm, filter, and examine for dextrin and 
Senegal as described above. 

Gum Senegal has been stated to be more hygroscopic than gum 
arabic ; but on drying at 106®, the former lost 13*39 per cent., the 
latter 14*56 per cent., and, on exposure to the moist atmosphere, the* 
former reabsorbed 6*15, the latter 6*34 per cent, of water. 

D. A. L. 

Formation, Detection, and Significance of Furfaraddehyde* 
By E. Nickel (Ghem. Zeit^ 14, 836). — The formation of furfuralde- 
hyde being chamcteiistic of certain classes of compounds, such as the 
carbohydrates and their derivatives (glucosides) and the proteids,'the 
author gives a simple means of detecting it : — ^The substance is either 
submitted to dry distillation in a perfectly clean test-tube, or it is 
carefully heated with a small excess of concentrated sulphuric acid ; 
in either case, the presence of furfuialdehyde in the vapour is ascer- 
tained by its reddening paper charged with an aniline or xylidine 
salt ; or the furfuraldehyde may be identified in solution by the use 
of well-known reagents, such as ^naphthol, phloroglucinol, &c. 

D. A. L. 

Sensitive Beaction for Tartaric Acid. By E. Moqleb (Bull 
Soo. OMm. [3], 4, 728 — 729). — Crystals of tartaric acid, when thrown 
on sulphuiic acid of 66® B. containing 1 per cent, of resorcinol 
and heated gradually, produce a fine, red-violet coloration when the 
temperature approaches 125® ; at 190®, complete carbonisation occurs. 
The colour is destinyed by the addition of water to the sulphuric- 
acid solution. It has been found impossible to isolate the coloxuting 
matter formed, as it is insoluble in ether, amyl alcohol, acetone, 
chloroform, and benzene. 

With other phenols, similar colour reactions are obtained; thus, 
phloroglucinol gives a red, pyrogallol a fine violei^ coloration. 

These reactions are not given by succinic, malic, citric, or benzoic 
acids ; hence tartaric acid may be readily detected in a mixture with 
any of these ; 0*01 milligram of tartaric acid can be characterised by 
operating as follows : — 

The solution supposed to contain tartaric acid is evaporated to dry- 
ness in a small porcelain capsule, 1 c.c. of the resorcinol solution 
added, and gradually heated to about 125°, reddish streaks first 
appear, and then the sulphuric add becomes coloured throughout. 
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I£ sugars, gums, or other organic substances which char in contact 
with sulphuric acid are present, the tartaric acid is precipitated as 
lead tartrate, the precipitate treated with nitric acid to destroy traces 
of the organic matter, and the nitric acid driven o£E ; the residue then 
gives the colour reaction as above. 

It is necessary to avoid the presence of nitrates and nitrites, as they 
give an intense blue coloration with resorcinol, which masks the 
tartaric acid reaction. W. T. 

Estimatioii of Soluble and Insoluble Patty Acids in Butter. 
By W. JoHKbToxE (Chem. Zeity 14, 671). — ^The author claims priority 
as regards the method of estimating fatty acids in butter described 
by Bondsynski and Biuh (Abstr., 1890, 838). D. A. L. 

New Method of Testing the Purity of Butter. By Q. PiuascH 
(Ohenu Gent}\y 1891, 1, 283—284; from Ding, Folyt, J,y 278, 
422—429). — The method depends on the solubility of the barium saltp* 

the volatile fatty acids of butter-fat. Prom 0*99— 1*01 gi'ara ot 
the clarified fat is heated in a strong flask of 150 c.c. capacity with 
50 c.c. of N. harinm hydroxide for 6 — 8 hours at 140° by moans of 
a paraffin-batb. It is frequently advisable to allow the flask to cool 
at the end of 3 hours in order to bring the little fat, which adheres 
to the sides of the flask, into the reaction, which is assisted by 
the frothing up which takes place when the heating is resumed. 
When the saponification is complete, the contents are passed as 
rapiffly as may be through a filter into a half-litre flask, and washed 
with boiling water until the flask is fall. The separation of the 
soluble from the insoluble barium salts is peifect excepting in the case 


Per cent, of total combined barium. 



Ba in insoL salts. 

Ba in sol. salts. 

Butters 1 

68-47^ 


31-53'1 


„ n 

66-48 


33-62 


„ ni 

65-84 


34-16 


„ rr 

68-99 

mean 

31-01 

mean 

V 

er-ii 

" 67-26 

32*89 

32-74 

TI 

67-21 


32-79 


TII 

66-76 


33-25 


„ vm 

69-80) 

80-20. 


Pig-snet, 1 

81-04 


18-96 

» ^ 

80-60 


19-40 

IbBow. 

87-07 


12-93 

Margarine, 1 

76-62 


23-38 

„ II 

78-16 

• 

24-84 

Butter, 7Q per oent. ; suet, 30 per cent. 

70-86 


29-14 

50 ,, „ 60 „ 

74-02 


26*98 

w 80 ,, „ 70 ,, 

78-37 


21-16 

Oscna-nutoil 

66-98 


33-02 

Wmoil.... 

78-24 


26-76 
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of cocoa-nut oil, wliich contains launc acid. The insoluble barium 
salts are decomposed with 25 o.c. ^ N. hydrochloric acid and waimed 
on the water-bath, hllered, %vashed, and weighed. 

In the solution of the soluble barium salts, the excess of barium is 
determined by means of N. hydrochloric acid, as also the total 
amount of barium as sulphate, n’rom the three determinations, the 
amounts of the insoluble tatty acids, the soluble fatty acids calculated 
as butyric acid, and the respective amounts of barium combined 
with them are obtained. The author’s results are given in the table 
on the preceding page. 

By <Hstilling the solution containing the acids from the soluble 
barium salts, figures were obtained which did not agree with those 
obtained by the Reichert-Meissl method. The weight of the acids 
of the insoluble barium salts agreed with those obtained by Hehner’s 
method. J. W. L. 

Analysis of Butter. By M. Violbttb (Gh&n. Gentr., 1891, 1, 
286 — 287, from Milch-Zeit^ 19, 905 — 906). — ^After separating the 
volatile from the non-volatile fatty acids, the author calculates, by 
means of Duclaux’s formula, the ratio of butyric to capi’oic acid, and 
the results, as in the table, show that the greater part of the volatile 
acids consist of butyric and caproic acids. 



Butter 

[bestj 

(a samples). 

Butter 
[*2nd quality] 
(5 samples). 

Margarin. 

Suet. 

1 

Butyric acid 

5-38— 6-07 

4-62— 6-06 

0*47 


Caproic acid 

3 -23— 3 -fie 

2 80— 8'06 

0*28 

Bisi 

“Concrete” volatile acids 

3 -80— 8-00 


1*33 


Total volatile acids 

8-56— 9-78 

7'22— 8-81 

0*75 


Solid fatty acids 

82 '28-82 -87 

83*83—84*63 ! 

93*40 

H 


J. W. L. 

lodine-number for Cocoa-butter. By F. FHiSiNOKB (Ghent. Zeit, 
14, 716). — The following are the mean iodine-numbcis for cocoas of 
various origins calculated from the results of numerous determina- 


tions : — 

AiTiba, I 35T 

An'iba, II 36*8 

(.^arracas, I 34*4 

Campano 35*2 

Ceylon 35*9 

Machala Guajaquil 33*4 

Puerto Cabello 34*1 

Surinam 34*0 

St. Thorn^ 33*5 

Trinidad 34*5 

Kauka, Bahia, and Porto Plata cocoas have been shown to range 
between 34*0—37*5; hence it follows the iodine -number for pure 
cocoa-butter varies between 33*4 and 37*5. D. A. L. 
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Fat Analysis. By E. Benbdikt (Ghem, ZeiL^ 14 , 835 — 83G). — In 
coarse of a very extensive experience and in conjunction with 
numerous collaboratenrs, the author has never obtained an acetyl 
number in the absence of hydi*oxy-fatty acids; he therefore un- 
hesitatingly condemns Lewkowitsch’s (Proc., 1890, 72 — 91) results 
as erroneous, and asserts the correctness of his own. 

In a few remarks on the method in question it is pointed out that 
the alcoholic potash, for the saponification in the estimation of the 
acetyl number, may be replaced by semi- normal soda in the following 
manner; the acetylised fatty acid is dissolved in alcohol, titrated 
with semi-normal soda and phenolphthalein, then 1| or twice as much 
of the same soda is run in, the whole heated on a water- bath and 
titrated back with hydrochloric acid. Numbers below the theoretical 
are obtained for the acetyl acid number of oils containing hydroxy- 
fatty acids; this has to be taken into consideration when making 
determinations, and methods of calculation for the purpose are given. 
The formation of inteimal anhydrides is suggested as the cause of 
this depression of the acid num^r. 

As regards the estimation of glycerol, the author recognises ho 
superiority of permanganate over the acetin method, but, nevei^theless, 
re^rds the latter as of value especially for technical purposes. 
Attempts to estimate the glycerol by conversion into allyl and 
isopropyl iodides have not proved successful. D. A. L. 

The ElaidiiL Reaction with Fatty Oils. By 0. Wbllbman 
{Landw, Yerauchs-Staf., 38, 44j 7 — 451). — ^In testing olive and earth- 
nut oils hy the elaidin reaction, it was found that the mass solidifies 
sooner at a lower than at a higher temperature, 13 — 15 min. at 14®, 
2 hours 17 min. — 1 hour 7 min. at 18 — 19“ ; also if the surface of 
separation of the strata of oil and mercury and acid be not disturbed 
at the commencement of the testing, then a longer time is I'eciuired 
for solidification. E. W. P. 

Oil in Oil of Tnipentine. By B. I^addin (/. FJuirm. [ S], 
23 , 279 — ^280). — A drop of the suspected oil is place<l on a> thin slip of 
unsized paper, and allowed to evaporate spontaneously. After one or 
two hours, the liquid has disappeared without leaving a sensible stain 
if pure, bat if adulterated with resin oil, a distinct oily stain is left 
With 5 per cent, of impurity, no mistake is pos^'^ible. In doubtful 
cases, 20 to 30 drops is evaporated to 6 or 8 di^ops in a porcelain 
capsule, and this concentrated solution is tested as above. By com- 
parison with know'n mixtures, an approximate estimation of the 
amount of impurity present may be made. J. T. 

Bstam ation of Tannin in Hops. By B. £okosinski {Ohm, 
1891, i, 377 ; Zeit ges, Brauwesen^ Munchen, 13 , 671 — 574). — 
method depends on the property of tannin of absorbing iodine 
in presence of alkalme carbonates. 

t ® ^ prepared by boiling 10 grams of hops, the solution 

oeing diluted to 5U0 c.c. If the hops have been sulphured, a fe^ 
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drops of hydrogen peroxide is added to the water before commencing 
to boil. The exti'act is filtered from the hops. The solutions re- 
quired are: (1) normal solution of sodium carbonate; (2) normal 
sulphuric acid ; (3) N, iodine ; (4) N. solution of sodium thio- 
sulphate 9*920 gram in 1 lih'e ; (5) a solution of pure tannin prepared 
from galls which contains 0*05 gram tannin in 100 c.c. ; (6) a freshly 
prepared solution of starch. 

Three flasks of about 100 c.c. capacity, are employed ; into the 
first is put 10 C.C. of water, into the second 10 c.c. of the tannin 
solution, into the third 10 c.c. of the hop extract. To each flask 4 c.c. 
of the normal sodium caibonate solution is added, and immediately 
afterwards 20 c.c. of the standard iodine solution. Flasks 2 and 3 are 
then tested for free iodine by placing a drop of the solution on to a 
piece of starch paper, and if free iodine is not present, more of the 
standard iodine must be added to each flask. The iodine is allowed 
to react for five minutes, then to each 6ask 4 c.c. of the normal sulph- 
uric acid is added to neutralise the sodium carbonate, and 10 c.c. of 
the sodium thiosulphate solution is added to reduce the excess of 
iodine present. A lew drops of starch paste are now addtd to each 
fia^-k, and the excess of thiosulphate determined with the iodine 
solution. The number of c c. of iodine required to titrate the thio- 
sulphate in flask 1 represents the amount oi iodine which has 
entered into combination with the sodinm carbonate, the starch, and 
other errors which may be inherent to the titration ; the amount of 
iodine used by flask 2 represents that absorbed by the solution of 
tannin = 0*005 gram pins the amount absorbed in the blank experi- 
ment ; the iodine used by flask 3 represents^ that which was 
absorbed by the tannin of the hops the amount absorbed in the 
blank’ experiment. From these figures, the amount of tannin in the 
hops may be readily calculated. d. W. L. 

Detection of Coniine in a Case 6f t’oisoning. By L. W. 
Andrews (Amer. Chpni,J., 13, 123 — 128). — A stomach and a jar of 
soup were submitted to the author for analysis for “ sti*ychnine and 
other poisons.” The stomach was immersed in a preservative sold 
as hromo-chloralum ” {a solution of magnesium and aluminium 
chlorides with a little bromide), and with this the contents had 
become mixed, but this did not interfere with the examination. The 
interior of the stomach wits coated with a coffec-colonred scum, 
and exhibited near the pyloric end some lai ge inflamed patches and 
numerous small pin-head dots of intense inflammation. 

162 grams of the stomach (and contents) were cut up finely, 
digested for some time with 96 per cent, alcohol and 10 diops of 
Rulphuiic acid, filtered, and washed with alcohol. The filtrate ai d 
washings were evaporated to one-third at 50". Light petroleum, 
benzene, and chlorofotm, applied successively, failed to extract any 
alkaloidal substance from tbis liquid; it was then made alkaline with 
sodium hydroxide and filtered, the pi*ecipitate being washed with 
a little alcohol. A portion of this solution and washing (B) was 
shaken with light petroleum ; on subsequent e^ apoi'ation with a drop 
of strong hydrochloric acid, the latter turned red and then \iolfct- 
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1)1 ae (a react iou of impure coniine), and a crystalline hydi*ocli]onde 

was lit. The following reactions were obtained with this residue ; 

With phosphomolybdic acid, pile-yellow, amorphous precipitate ; 
with potassio-mercnric iodide, the same ; with mercuric iodide, white 
amorphous precipitate; with gold chloride, pale-yellow, micro- 
crystalline precipitate; with strong sulphuric acid and potassium 
dichromate, no colour except from gradual redaction of chromic 
acid ; with picric acid, no change ; with platinum tetrachloride, no 
change ; with potassium dichromate, no precipitate ; with iodine in 
potassium iodide solution, brown precipitate, which disappeared and 
was reproduced on further addition of the reagent. 

The rest of the solution B was shaken, a part of it with choloroform 
and part with ether. The hydrochloride from the former solvent was 
hypodermically administered to a cat ; great dilation of the pupils, a 
blue nose, violent trembling, labonred and irregular respiration, and 
jmrtial paralysis of the hind-legs were the symptoms that ensueil ; 
after a nearly complete torpor had set in, recovery followed in four 
boars. From the ether solution, microscopic, oily globules smelliug of 
coniine were obtained 

By working up a further portion of the stomach especially for tlie 
purpose, sufficient of the hydrochloride was obtained for a quantita- 
tive determination of the hydrochloric acid, which was found to 
agree with that calculated for the known formula of coniine hydi-o- 
chloride. ^ » 

The usual plea that the alkaloid detected was an unnamed ptomaine 
was set up by the defence. jg 


Addition of Ehenolpldihalein to Maj^arin. By E. Holm 
(Bi^. Oeirir., 1891, 138 — 139). — Small qnantities of phenolphthalan 
added to milk, which was afterwards churned, were readily detected 
and appeared to be evenly distributed throughout the mass of butter 
prodn^d, and could be recognised even after the butter had been 
kept for three months. Phenolphthaloin introduced into marffariu 
was also easy of detection, although the colour reaction was some- 
what feebler than with butter. The quantity capable of detection in 
this case •was one of phenolphthalem in 50,(X>0 parts of margHriii 

E. W. i>. 

New Test for Pro<i(nd|& 


'xuauu av/* Jpj.UUUJ.U8. At pCeCipi 

in/ionft . ^ eoutaining only 1 part of protexd in 

100,000 of water still show an opalescence -when treated with a few 
ther^ent The precipitate prodneed with albumins and 
gtohnliM IS not soluble on heating; that prodneed with albnmoses 
^ “ dissolved, reappearing when the liquid cools. The 

■f* “ rreommended as a means of detecting minute qnantitieB 

No ^rmal or other abnormal oonstituoni of the 
VOniiB is piccipitated by the reagent. 
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Boiling Point Determination with Small Amonnts of 
Material. By A. Schleieemachee (Ben, 24, 944* — 949). — The boil- 
ing point of a substance, the amount of which is so small that the 
ordinary method of distillation cannot be applied, can be determined 
by measuring the temperature at which the pressure of the saturated 
vapour of the substance in question is equal to that of the atmo- 
sphere. The method described in this paper is based on the above 
principle. 

A glass tube is taken, about 50 cm. long and 6—8 mm. in diameter, 
and is drawn out at one end to a thickness of 1 — 2 mm. in diameter. 
This end is then again drawn out to a fine capillary of about 
50 mm. in length, and cut ofE so as to leave a small portion of the 
wider tube at the end of the capillary. The tube is then bent into 
U-form, the open limb being left about twice as long as the closed 
limb. Poi* this purpose the tube is heated until it contracts to about 
half its original diameter, and is then bent so that the two limbs are 
parallel, and nearly touching each other. The substance experi- 
mented with is introduced into the open limb, and by inclining the 
' tube, transferred to the closed limb, mercury being then added in 
like manner. The substance, which is now in the closed end of the 
tube, is gently warmed, until it commences to boil, the vapour 
driving any air which may remain in the tube out at the capillary. 
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THe capillary is then sealed. At the end of this operation, the tube 
should coniiin nothing but the substance experimented with and 
mercnry. Any mercury remaining in the open end of the tube is 
now remoTcd, and the tube is placed in a bath for the purpose of 
heating, the whole arrangement being that sho\ni in the drawing. 
The thermometer is placed in the open tube, and its temperature will 
indicate that of the heated substance. 

On heating, the substance will, after a time, commence to volatilise, 
and the mercury will rise in the open tube. When the mercury, in 
both tubes, stands at the same level, the vapour pressure of the sub- 
stance is equal to that of the atmosphere, and the temperature, there- 
fore, will be that of the boiling point of the substance under the 
barometric pressure at the time of the experiment. This may be 
corrected in the ordinary manner, and the normal boiling point thus 
obtained; or by roughly graduating the tube the apparatus itself may 
be employed for obtaining directly the boiling point under normal 
atmospheric pressure. Thus, if the barometric pressure were 
750 mm., tbe mercury would be allowed to rise in the open tube until 
its level was 10 mm. higher than that in the closed tube. The 
thermometer would now indicate tbe noimal boiling point. Another 
advantage of this apparatus is that tbe correction for that portion of 
tbe thermometer which ordinarily escapes heating becomes unneces- 
sary. For the apparatus can obviously be taken of such a size that 
both bulb and thread of Ihe thermometer shall be below tbe level of 
tbe liquid in the bath, and, therefore, both he nniformly heated. 

In carrying out an experiment it is advisable to take several I’ead- 
ings, both when the tube is being heated and when it cools. The 
mean of these determinations gives the boiling point with great 
accuracy. This is illustrated by experiments performed with sub- 
stances of known boiling point. The vapour pressure of the mercury 
itself does not appear to influence the results, even at as high a tem- 
perature as 800®. The minimum quantity of substauco that can be 
taken for a determination is given by tbe condition that the vapOTU‘ 
must be saturated, so that a tmce of liquid must always remain in 
the vessel on vaporisation. If v is the volume occupied by the vapour, 
il its density, and Z the specific gravity of air at the boiling tempera- 
ture (about 0'0012), the minimum quantity of substance necessary is 
given by vdL H. CJ. 

Kote . — The author appears to have completely overlooked tho fact 
that H. Chapman Jones (Trans., 1878, 175) has described in full 
detail an apparatus practic^ly identical with the above. 

Theory of Dissociation. By J. Traube (Ber., 24, 1321 — 1327 ; com- 
pare this vol.,pp. 390 and 638). — ^The author compares the determina- 
tions of the freezing point of aqueous sugar solutions made by Raonlt 
and Arrbenius, those of the former being preferred on account of the 
more numerons precautions observed. An account is also given of 
the manner in which the author’s own determinations were con- 
ducted ; the results obtained agree closely with those of Baoult, and 
confirm the statement that “the osmotic coeflBcient of all organic 
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substances, in sufficiently dilute solutions, is identical, or almost so, 
with that of many salts ; ” the only difference is one of degree, or, in 
other words, the dissociation of the molecular aggregates of organic 
compounds in solution usually commences at concentrations where 
that of salts is completed. Pickering and Raoult, in private com- 
munications to the author, express similar views. 

Upholders of the theory of electrolytic dissociation have, therefore, 
to consider whether it can be extended so as to include solutions of 
all organic substances, and, if so, into what ions these are resolved. 

J. B. T. 

Precipitation. ByG. W^tsoy (CAem. 63, 109 — ^111). — ^In 
a previous communication (Abstr., 1890, 847), the author expressed 
an opinion that the transition of certain precipitates from the 
amorphous to the crystalline form was due to the combined indnence 
of the surface energy of abraded glass and condensation of the pre- 
cipitated material. A series of new experiments with antimony 
chloride, sodium antimonate, calcium hydrogen orthophosphate, and 
calcium carbonate, have led to the conclusion that the change in 
question is due to the lower solubility of the crystalline form as com- 
pared with the amorphous form, and, in fact, the latter can be avoided 
by using sufficiently dilute solutions. As it is, the amorphous form 
is first precipitated, then dissolves in the cii'cumambient solution, 
until the latter is supersaturated ; crystallisation then sets in, liberat- 
ing mother liquor, ready to dissolve more of the amorphous precipi- 
tate : the solution, supersaturation or saturation, and crystallisation 
continue until all the amorphous salt is converted into crystals. 

Similar cycles of phenomena have been pointed out by C. Winkler 
(Abstr., 1S85, 871) in the case of arsenious oxide, and by H. Le 
Ohatelier (Abstr., 1883, 712 ; 1885, 304 ; 1888, 1030) in connection 
with gypsum, sodium sulphate, and calcium silicates and aluminates. 

The author has attempted, unsuccessfully, to obtain arragonite 
crystals from amorphous calcium carbonate at oi'dinary temperatures 
(below 30®) by introducing these crystals into the liquid. 

A practical bearing, in the case of the antimony salt, is pointed out, 
inasmuch as fresh antimony does not pass into solution nntil that 
already in solution has been removed; it is suggested that cotton 
impregnated with tannin would serve to remove the antimony from 
solution, and so set the cycle of changes at work ; the amorphous 
antimoniacal precipitate in this way would serve, in dyeing opera 
tions, as a substitute for tbe more expensive tartar emetic. 

D. A. L. 

Automatic Sprengel Pump. By H. L. Wulls (Ber., 24, 
1037 — 1041). — ^In the Sprengel pump described in this paper, the 
mercury is raised automatically by means of water pressure. Water 
enters at A (Mg. 1) into the small bottle, from which it flows out 
again through the tube B. M contains mercury, which can flow into 
the bottle through the tube ending in the valve V. This valve allows 
the passage of liquid from the inside, but is closed by outside pres- 
sure. Its construction is shown in Kg. 2. The glass tube is filed 
down until a small opening, 5, has been made, and over this a small 

3 9% 2 
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piece of indiarubber tubing is placed, with an incision, or, on the 
opposite side to the opening b. When mercury flows into the bottle, 
it is forced by the water pressiu'e into the tube B. In this it will 
rise until the level is very nearly that of the mei*oury in M, when its 
pressure will close the valve. The water pressure will then force the 
mercury up the tube B, and out at the top, ivhen, the pressure being 
released, the valve will again open, and the above operations Tvill be 
repeated. 


D 

I 

I 



Fig. 1. 




( 



Fig. 2. 



Pig. 3. 


In Fig. 3, this method of raising mercury is shown, attached to 
the Spi’engel pump. Water enters at E, carries the mercury up the 
tube H, and flows out at F, whilst the mercury passes through the 
side tube into the reservoir 0 of the Spiengel pump. The downward 
bend iu the tube H lengthens the column of mercury which is 
periodically carried up this tube. The distance frcm B to A deter- 
mines the total length of the mercury column, but this distance will 
iibi^f depend on the water pressure at command. Usually a distance 
o£ 500— 600 mm. will be found snflBicient, and the tube El of the 
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Sprengel pump being about 1500 mm. long, the whole apparatus will 
have a height of about 2 metres. H. C. 

Atomic Weights. By F. W. Cljluke {Chem. Netos^ 63, 76 — 77). 
— A table of atomic weights, O =‘16, H = 1‘007, computed by the 
author from the most recent and trustworthy sources, and issued by the 
Committee of Revision and Publication of the U.S. Pharmacopoeia. 

D. A. L. 


Inorganic Chemistry. 


Silent Dischaige and Chlorine. By H. M. Vernon (C%e?/i. 
Neivs, 63, 67). — ^When subjected to the influence of the silent electri- 
cal discharge, chlorine, either alone or saturated with bromine, 
showed no tendency to condensation. The author regards this in- 
sensibility as a function of univalency, and states reasons for suppos- 
ing that of all the elements probably oxygen is the only one capable 
of undergoing such condensation. D. A. L. 

Magnus' "Black Sulphur." By P. Knapp (/. pr. Ohem. [2], 
43, 3U5 — 820; compare Abstr., 1887, 110; 1888, 1168). — ^Magnus' 

black sulphur ” is best obtained by suddenly heating a mixture of 
sulphur and oil, certain precautions being taken in order to obtain 
the maximum yield. The author dissolves almond oil (6 — ^10 drops 
= 0‘2 — 0‘4 gram) in ether, mixes the solution with flowei*s of sulphur 
(50 gi*ams) in a mortar, and evaporates the ether. A portion of the 
mixture thus prepared is diopped from the point of a knife on to the 
bottom of a red-hot platinum crucible ; almost immediately the bulk 
of the mixture disappears, and a loose, black residue is left; the 
crucible is at once cooled on an ii*on plate, and the x’esidue emptied 
into another vessel. The crucible is again heated to redness, and 
another portion introduced, the piuce&s being thus repeated until the 
whole mixture has been heated ; it is best to keep one hand on the 
gas-cock to alternately raise and lower the flame, as the decomposi- 
tion takes place more rapidly on the sides than on the bottom of the 
crucible. Neglect of the points here mentioned greatly diminishes 
the yield, which in any case is veiy variable and small; as a mean of 
23 experiments, the author obtained 0*686 gram of “ black sulphur ” 
from 100 grams of sulphm* and 10 drops of oil. 10 drops of oil 
similarly treated by itself gave only 0*011 gram of residue, or 1*60 per 
cent, of the black sulphur." 

“ Black sulphur ” geneially contains a little yellow sulphur and, 
unless pure materials have been used, a considerable quantity of ash, 
amounting in one case to 9*7 per cent. ; it is very slightly hygro- 
scopic, The dif&culty of regulating the temperature of the platinum 
crucible makes it di&cult to obtain a homogeneous product, so that 
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its density Tarie& between 2-622 and 1*843, even when prepai*od from 
ash-free substances and previously heated to expel yellow sulphur. 
It is insoluble in hot and cold water, alcohol, ether, hydi-ochlorio acid, 
Qicid, acpia re^ia, ammonia, caustic alhalis even when cou— 
centrated, and potassium cyanide. W^hen evaporated with an alka- 
line hydroxide solution, it is attacked just as the hydroxide is 
becoming solid, and dissolves to a humus-brown mass, soluble in 
water with a deep-brown colour ; acids precipitate a brown substance 
from the solution. When heated in air, it first loses moisture and 
yellow sulphur, but undergoes no other change until a temperature of 
200 — 300° is reached, when sulphurous anhydride is formed ; at a 
red heat the residue takes fire. When heated in the absence of air, 
no sulphurous anhydride is evolved, but the “ black sulphur' ” slowly 
loses weight, and does not cease to do so until it has been exposed for 
many hours to a red heat ; the empty space in the tube remains clear 
and colourless throughout the heating, no empyreumatic vapours or 
brown vapour of sulphur being evolved ; the residue obtained when 
the weight is constant bums entirely away in the air, and is not 
influenced in quantity if the heating is conducted in carbonic an- 
hydride; the mean of all experiments gave 43*59 per cent, as the 
amount of this residue. If the delivery tube of the vessel in which 
the “ black sulphur ” is heated dips under potash, much potassium 
sulphide is formed, although no ordinary brown vapour of sulphur is 
seen. 

The sulphur was estimated in the “black sulphur,” previously 
gently heated to expel moisture and yellow sulphur, by evaporating 
a portion with potassium hydroxide and potassium uitmte solutions, 
and heating the residue until it was white; three determinations 
gave 53*77, 56*76, and 57*07 per cent, of sulphur respectively. The 
residue left at a red heat contained 22*78 per cent, of sulphur as a 
mean of three determinations. Thus 44—46 per cent, of the total 
sulphur is expelled at a red heat, whilst the residue contains some 
10 per cent, of sulphur and 33 — ^34 per cent, of cai'bonaceous matter. 
Potassium dichromate and bromine dissolve only some 13 — 14 per 
cent, of the total sulphur. 

Magnus’ “ black sulphur ” is evidently not in itself a modification 
of snlphur, but consists of such adheiing to, or condensed with, a 
carbonisation product of the oil, itself coui^uiug sulphur. This 
carbonisation product is essential to the production of the modifica- 
tion as affording a sur&.ce for condensation or adhesion. The now 
form of sulphur does not vaporise below a tempeiuture fax' above 
the boiling point of yellow sulphur ; its vapour is colourless instead of 
brown ; it gives off sulphurous anhydiide below a visible heat without 
combustion. 

If it be granted tbat “black sulphui'” contains a modification of 
sulphur, many other phenomena are brought to mind as probably 
due to such, especially as the chief manifestation of the modification 
in question is the production of a blue colour. When “black 
sulphur” is rubbed with levigated kaolin, a ligbt^blue colour is 
developed ; wben it is evaporated lyitb potassium hydroxide and 
potaBeaum nitrate solutions, a blue ring is foimed in the dish ; the 
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same is the case when the solution of the sulphur vapour in potassium, 
hydroxide (see above) is evaporated. 

The new modification of sulphur is evidently unstable in the free 
state, but can readily exist in contact with any surface which affords a 
substratum for its development. As examples, the author quotes the 
blue colour developed by sulphur on platinum, silver, and lead sulph- 
ide ; the blue colour of ultramarine, which is so readily destroyed by 
acids because the substratum of silicates is disturbed, and the sulphur 
changed into the yellow modification; the momentary blue colour 
produced when hydrogen sulphide is added to ferric chloride, only 
wanting permanency, because there is no surface for adhesion ; the 
solution of sulphur in sulphuric anhydride, and other phenomena. 
The blue-coloured modification of sulphur en masse would appear to 
be a dull black, in which form it may exist in Spence metal, made by 
fusing sulphur with ferrous sulphide, and may play a part in the 
vulcanising of rubber. In conclusion, the author expresses the 
opinion that Schiitzenberger’s compound Pt2SsO, obtained by the 
action of cai*bon bisulphide vapour on platinum sponge at a dark-red 
heat (this voL, p. 19), is nothing more than a manitestation of this 
sulphur. A. Gr. B. 

Thiosulpliates, By A. Fock and K. Kluns (Ber., 24, 1351 — ^1355)w 
— Fotassiiit/i Mercuj'io Thiosulphates . — ^The salt 5Bl2S303,3HgS20a, 
which has already been prepared by Rammelsbei‘g (Ann. Fhifs. 
Ghem.^ 56, 316) and by Herschel (Qmelin-Krant^ Bd. 3, 852), is 
obtained when freshly precipitated mercunc oxide is dissolved in a 
solution of potassium tluosulphate and the alkaline liquid evaporated 
on the water-bath ; it separates from an aqueous solution in coloui*- 
less crystals belonging to the monosymmetric system ; a : 6 : c = 
0*332 : 1 : 0*318, ^ = 88° 9' ; these do not blacken on exposure to 
light. The compound 3El2S403,HgS303 + 3HsO is prepared by adding 
on excess of potassium thiosulphate to a solution ot the last-mentioned 
salt, and evaporating over concentrated sulphuric acid ; it forms small, 
colourless czy^stals also belonging to the monosymmetric system; aihic 
= 1*4843 : 1 ; 0*9463, ^ = 78° 55' ; these are stable in the air and towards 
light, but become opaque on treatment with water. When potassium 
tMosulphate is added in very large excess, and the solution eva- 
porated at about 35°, small, prismatic crystals, having the composition 
5K2Sa08,HgSi03 -h H3O, separate ; they belong to the asymmetric 
system; a : 6 : c = 0*7034 ; 1 : 0*6761 ; A = 88° 42', B = 93° 39', 
0 = 88° 32' ; a = 88° 36', ^ = 93° 41', 7 = 88° 27' ; they were not 
sufficiently perfect for a complete optical investigation. 

The salt KiSi03,Hg(CN)3 H- HgO, which, according to Kessler 
(Ann. Phys. Ohem.^ 74, 274), exists also in an anhydi-ous modifica- 
tion, is prepared by dissolving equal weights of potassium thiosulph- 
ate and mercuric cyanide in water, and adding alcohol, or evaporating 
the solution over concentrated sulphuric acid, when it separates in 
large, colourless prisms which become yellowish to brown in the air, 
and develop the odour of hydrogen cyanide; they belong to the 
quadratic system ; a : c = 1 : 0*54635, but were too opaque for com- 
plete optical investigation. A. R. L. 
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The Soluble Phosphoric Acid Compounds of Superphos- 
phates. Bj J. Stoklasa (Landw. VersuchsStat, 38, 401-^10; 
compare ibid., 197 — 22^5, and Abstr.,1890, 695). — Action ofDiealrinm 
on Monocalcium Phosphate. — ^Dicalcinm phosphate, CaHPOi + 2H2O, 
is prepared from the decomposed monocalcinm salt hj procii)itating 
the solution of sodium phosphate and acetic acid with calcium chlor- 
ide. The washed precipitate is slowly dried over sulphuric acid. It 
forms microscopic, rhombic plates. When dicalcium phosphate 
(5*49 grams) and orthophosphoric acid (3'86 grams) in 2 litres of 
water are kept for 48 hours, the free acid disappears and the mono- 
calcium salt is formed. A solution of pure monocalcium phosphate 
(1 : 200) dissolves 0*025 to 0 03 gram of dicalcium phosphate ; if the 
monocalcium salt contains free acid, this reacts with tho dicalcium 
salt -with formation of monocalcium phosphate until the solution is 
saturated. In presence of much monoferric phosphate, free phos- 
phoric acid acts on dicalcium phosphate, monocalcinm phosphate being 
produced. The so-called soluble phosphoric acid contained in solu- 
tions of superphosphates derived from the soluble dicalcium salt as 
well as from the monocalcium salt. Dicalcium phos^^hate is a chief 
product of the decomposition of monocalcium phosphate in super- 
phosphates and in the soil. Monocalcium phosphate is not decom- 
posed by dicalcium phosphate. 

Action of Tricalcium Phosphate. — Tricalcium phosphate, Ca 3 (P 04 )i 
+ 2H80, decomposes monocalcium phosphate with formation of 
dicaloium phosphate. The action is very slow; after 240 days, 
0*59 gram of phosphoric acid as monocalcium salt was found. The 
action is quicker when the finely-powdered and well-mixed salts arc 
heated at 100® ; after six hours, 54*3 per cent, of soluble phosphoric 
acid was found. 

Free phosphoric acid and tricalciura phosphate (eq. mol. Avt.) have 
no action on monocalcinm phosphate ; dicalcium phosphate is formed. 
If an excess of tiicalcium phosphate is present, this will react with 
the monocalcium salt as desci*ibed above. The amount of fi*ee acid 
present is of great importance. 

When superphosphate contains 15*4 per cent, of soluble phosphoric 
acid, of which 8*2 per cent, is free acid, there may be 4 per cent, of 
phosphoric anhydride as Caa(P 04 ) 3 ; the amount of monocalcinm salt 
will increase until at last all the phosphoric acid of the tricalcium 
phosphate has become soluble. 

When dilute sulphuric acid, or only a slight excess of sulphuric acid, 
is used, free phosphoric acid is formed ; when sfronger acid, or when 
an excess of acid, is used, a small amount of phosphoric acid is pro- 
duced, and reactions can take place with foimation of dicalcium 
phosphate. Calcium sulphate plays an important part in these pro- 
cesses; it frequently causes the monocalcium phosphate to become 
coated with the tncalcium salt and hinders the action of free phos- 
phoi^ acid. These processes are influenced by the degree of concen- 
tration of the sulphunc acid, by the amount of acid used, by the 
d^iree of fineness of the material (when coarsely-ground, more tri- 
calenim pho^hate is formed), by the amount of chalk, calcium finer- 
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ide or cliloride present, by the length of time the heaps are left, and 
by the degree of temperature. N. H. IT. 

Beryllimn. By G. Kufjss and H. Moraiit (Anndlen, 262, 38 — 
61). — This paper gives a detailed desciiption of the methods em- 
ployed in the prepai*ation of pure beryllium sulphate (compare Abstr., 
1890, 697), and in the determination of the atomic weight of beryl- 
lium by the conversion of the sulphate into the oxide. The value 
which the authors consider to be the most correct is Be = 9 027, 
O = 15*96 (compare Abstr., 1890, 1375). F. S. K. 

Behavioiir of Preparations of Zinc Snlphide. By J. Cawley 
(Cliem, News, 63, 88 — 89). — Zinc sulphate or chloride, previously 
freed fi*om iron, manganese, lead, tin, &c., is precipitated by an 
alkaline or alkaline earthy sulphide, the precipitate is dried, ignited 
at a red heat, thrown while hot into water, levigated, washed, dried, 
and finely p^verised. The pigment prepared in this manner is ex- 
cellent for whiteness, body, and covering power, and is comparatively 
innocuous ; it is, moreover, not discoloured by hydrogen sulphide ; it 
has, however, the disadvantage of blackening in sunlight, but re- 
covers its original whiteness in a more permanent condition when 
placed in the dark. The darkening does not take place in the per- 
fectly dry pigment heimetically sealed in a glass tube, nor when 
pui*e material is exposed to sunlight ; if, however, the pure material 
IS calcined even slightly, it becomes sensitive. The dax’kening is 
accelerated by moisture, and augmented by damping the zinc- white 
with zinc sulphate solution. Attempts were made to remove any 
sulphate from the zinc- white by treatment with potassium, sodium, 
barium, calcium, or magnesium hydi-oxide; about 0*5 per cent, of 
freshly precipitated magnesium hydroxide proved the most effective, 
but increased the tendency of the zinc-white to frit when ignited, and 
consequently impaired its value as a pigment, this difficulty being over- 
come by the use of salt. The author ultimately succeeded in preparing 
a pigment which as a rule does not darken, in the following manner : — 
Boiling hot, concentrated solutions of the zinc salt and barium sulphide 
are used ; the precipitate is mixed with 0*5 per cent, of fresh magnesium 
hydroxide and with pulverised sodium chloride, filtered, dried, coarsely 
crushed, and mixed vrith 8 per cent, of ammonium chloride before 
ignition. The reason for the immunity of this preparation is open 
to investigation, which the author invites ; it was at first suggested 
that the blackening was due to liberation of metallic zinc in accord- 
ance with the reactions ZnS + 2ZnO = 3Zn + SO 2 and ZnS + 
ZnSOi = Zui + 2 SO 2 ; but this explanation is, in the face of the 
more recently observed facts, untenable. D. A. L. 

Atomic Weight of Lanthamum. By B. Brauner (Ber., 24, 
13u8 — 1331). — Lanthanum is pi-obably a trivalent metal with an 
atomic weight of 138*21 (0 = 16) ; this number was found by the 
author, and is identical with the results of Oleeve and of Bettendoiff. 
Winkler (this voL, p. 802) describes the metal as quadrivalent with the 
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atomic TS'eiglit 160; tlie lower equivalent of 45 was obtained bjr 
Ramnielsberg, Zschiesche, and Erk, but their material was almost 
certainly contaminated with yttrium compounds, which would fully 
account for the difference. Witli an atomic weight of 180, the 
atomic heat of lanthanum is 8*07, which makes it unique in its 
variation from the lavr of Dulong and Petit. Prom its position 
between cei-ium and thorium, and ytterbium and tantalum, the 
molecular volume of the oxide should not exceed 26 ; with the 
higher atomic weight, the molecular volume is 33 ; with the lower, 
25*0. Lanthanum is the most positive metal of the iui*e earths ; an 
element occurring between those above mentioned, and foiming au 
oxide E, 02 , should only exhibit feebly basic properties. 

The hydrogen comj)ouud of lanthanum described by' Winkler 
(Zoc. ciZ.) is probably a mixture of 3 mols. LaK^ and 1 atom of lan- 
thanum, or it may be a compound, La^Hs, the composition of which 
agrees almost exactly with Winkler’s analysis. In this case the type 
of the hydrogen compounds of lanthanum and cerium is a periodic 
function of the atomic weight. J. B. T. 

Atomic Weight of Ohromimn. By 0. Meini^ke {Annalen, 261, 
339 — 371). — The author has made a careful determination of the 
atomic weight of chromium by* estimating (1) the quantity of silver 
and of chromium in silver chromate and in silver chromate am- 
monia, AgaCr 04 , 4 E'H 3 ; (2) the quantity of oxygen iu these two 
compounds ; (3) the quantity of oxygen in potassiutu dichromate j 
and (4) the quantity ot oxygen and of chromium in ammonium di- 
chromate. 

The silver chromate ammonia was prepared by treating an aqueous 
solution of pui*e silver nitrate with a solution of pure potassium 
chromate, and crystallising the precipitate twice from hot ammonia ; 
the silver chromate wss obtained by evaporating an aqueous solu- 
tion of the ammonia compound. 

The potassium dichromate was prepared from pure potash and 
pure chromic acid ; it was free from sulphuric acid, alkaline earths, 
and metals of the iron group. The ammonium dichromate was ob- 
tained by repeatedly I'ecrystallising the purest commercial salt; it 
contained 0*2 per cent, of potash. 

In estimating the silver and the chromium in the silver salts, a 
weighed quantity was placed in a porcelain crucible, covered with 
dilute alcohol, and digested with hydrochloiic acid, first at the 
ordinary temperature, and then at 60-— 70®. The precipitated silver 
chloride was washed by decantation until free from chromium, dried, 
and weighed in the original crucible. The filtrate and washings from 
the silver chloride contain, besides chromium chloride, a considerable 
quantity of silver chloride, which is kept in solution by the chromium 
chloride; the silver was precipitated Irom this solution with hydro- 
gen salphide and weighed as sulphate. 

The oesygen determinations were made by a modification of the 
meliliod described by Zulkowski (/. pr, Ohem., 103, 351) as follow’s : — 
The salt (about 0*5 gram) was dissolved in dilate ammonia, the silver 
pxempitated vrith potassium iodide, the solution warmed and filtei*ed. 
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and tlie precipitate vraslxed Tvith water; the filtrate and washings 
were mixed with solid potassinm iodide (5 to 6 grams), then with a 
solution of pure phosphoric acid (containing alout 2^ grams of phos- 
phoiic anhydride) and dilute (1 : 1) sulphuric acid (1 c.c.), and 
titrated with sodium thiosulphate. A special form of burette lor use 
in -very accurate analysis is described ; the titration was carried out 
in phosphoric acid instead of in sulphuric acid solution, as the end 
reaction is then more sharply defined. Instead of using iodine for 
standardising the thiosulphate solution, the author found it advan- 
tageous to employ potassium diiodate in the iodometric analyses of 
the dichiomates, as it is more convenient to ■weigh, and its solutions 
are less liable to undergo change. This salt was prepared by evapo- 
rating a solution of commercial potassium iodate with a slight 
excess of iodic anhydride, the product being pnrihed by reciystallisa- 
tion ; it is soluble in parts of w^ater at 17°, and its» sp. gr. is 
8*955. On adding potassium iodide to a neutral solution of the 
diiodate, the folio-wing reaction takes place: — GKHIiOc + 5KI = 
IIKIO3 + GI 4- 3H3O, 1 atom of iodine being liberated Irom 1 mol. 
of the diiodate. In presence of an acid, the reaction is expressed by 
the equation KHIsOe + lOKI + llHOl = llKCl + GH.O + 121. 
Taking the atomic weights of oxygen, chlorine, and silver as 15*96, 
85*37, and 107*66 respectively, the atomic weight of chromium, calcu- 
lated from the propoition 4AgCl : Cr203, was found to be 51*99 (maxi- 
mum, 52*12; minimrm, 51*92) as the average of nine experiments. 
From the aveiuge of four estimations of the oxygen in silver chi'om- 
ate, the atomic weight w'as found to be 52*00, the result of the com- 
plete analysis of this salt being on the average Ag^O = 69 856 per 
cent., CroO^ = 22*930 per cent., and 0 = 7*228 per cent, (total 100*14 
per cent.). The iodometric estimations in the case of silver chrom- 
ate ammonia gave O = 6*007 per cent, as the aveinge of six ex- 
periments, from which the atomic weight of chromium is found to 
be 52*04. 

The average of 12 determinations of the oxygen in potassium di- 
chromate gave Cr = 51*91, and nine experiments -with ammonium 
dichromate, Cr = 51*94; five gravimetric determinations of the 
chromium in ammonium dichromate gave as the average result 
Or = 51*99. 

The extreme values, calculated from 36 experiments, are 52*12 
and 51*83 ; excluding those values which are above 52 or helo-w 
51*9, there remain 28 lying between these limits. The iodomettde 
determinations, which are probably veiy accm*ate, give as the average 
result of 21 analyses Cr = 51*94, four experiments, which gave 
values below 51*9, not being taken into account. All the weights 
from which the above results are calculated are reduced to 0® and a 
vacuum. 

The author concludes with a criticism of the methods employed by 
other chemists for detei-mining the atomic weight of chromium ; he 
considers Eawson’s result (Cr = 52*01, Trans., 1889, 213), is highly 
trustworthy, hut points out that when the weights are I'educed to 0° 
and a vacuum the above value becomes 51*98. F. S. K. 
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Molybdovanadates- By C. FfiiEi»ifi:rM (Bfr., 24, 1178 — 1184 ; 
compnre Abstr., 1890, 106GJ.— The analogous behaviour of the com- 
pounds of tungsten and molybdenum make it probable that the 
molvbdovanadates can be considered as double salts like the tungsto- 
vanadates. The author discusses the work of Gibbs (Abstr., 1881, 
161, 560, 713) and Milch {Dissertation, Berlin, 1887), who have 
described a list of salts of so-called complex acids obtained by the 
action of molybdic acid on normal ammonium vanadate, or of 
vanadic acid on acid ammonium molybdate. He shows that the 
salts of these complex acids can also be considered as double salts. 
Thus, Milch, by the action of molybdic acid on normal ammonium 
vanadate, obtained the compound 3(5rH4)20,2V205,4M0.j -f llHoO. The 
author also obtained a compound of the same composition, together 
with ammonium divanadate. He considers that the first stage of the 
reaction is the production of 2(NH4)20,2Y203 and 2(N*H4)30,2M0j. 
These two compounds then act on one another, 1 mol. of the former 
combining with 2 mols. of the latter to form the double salt or iso- 
morphous mixture (]SrH4)20,2Vs05 + 2[(NH4)20,2M02] + IIH3O, 
which is the so-called complex salt described by Milch. Experi- 
ments under varying conditions are described, and equations are given 
expressing the products of the reactions as doable salts. The free 
acid of these salts could not be obtained. 

The author finally discusses the constitution of salts of complex 
acids and double salts in general. E. G. B. 

Yanaditun Fluorides. By E. Petjsrsbn (Ben, 24, 1307). — ^A note 
regarding the priority of the discoveiy of three vanadium fluorides, 
which were first described by Piccini and Giorgio in 1888, and, 
shortly afterwards, independently by tbe author. J. B. T. 

Atomic Weight of Osmium. By K. Sbudert {Annnien, 261, 
257 — 272). — In a series of expeiiments carried out some time ago, 
the atomic weight of osmium was found to be 191 as tbe average of 
several not very closely-agreeing determinations (compai*e Abstn, 
1888, 921) ; the author has undertaken a fresh investigation of the 
subject with a different sample of the metal and with improved 
apparatus, but employing tbe same method as before, namely the 
analysis of potassium osmiochloride, K2OSOI6. Ammonium osmio- 
chloride, (K‘H4)20 s 3 CIg, was also analysed. 

Three samples of the potassium salt were used : one was prepared 
directly in the manner described below, another was obtained from 
tbe sodium salt, and the third was a portion of the salt remaining 
from the pravions experiments. The ammonium osmiochloride was 
prepared from the sodium salt. 

In preparing potassium osmiochloride and the corresponding 
sodium salt, it was found advantageous to heat the mixture of finely- 
divided metal and alkaline chloride in a stream of hydrogen imme- 
diately before passing tbe chlorine ; when this precaution is adopted, 
only a very sr^ quantity of osmium chloride sublimes on to the 
cooler portions of the tube ; whereas, when it is neglected, volatile 
products, such as perosmic acid, are formed in much larger quantities. 
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owing to tlie metal liaving undergone oxidation by exposure to the 
air. 

Fusion with *sodium chloride in a stream of chlorine pioved to be 
the easiest method of preparing a pure double salt ; the chlorine is so 
rapidly absorbed that, unless care is taken to provide a rapid stream 
of the gas, air is drawn into the apparatus. After keeping the mix- 
ture at a dull-red heat for some time, it is allowed to cool, and the 
dark carmine-red mass dissolved in pure water; the concentrated 
solutions of the osmiochloride do not change very quickly, but dilute 
solutions soon become greenish, a black powder being deposited, and 
an odour of perosmic acid observed ; solutions of potassium and am- 
monium osmiochloride show a like behaviour. It is necessary, 
therefore, to employ for analysis only those crystals which are de- 
posited from the hot, saturated solution in the course of 12 hours, 
and to use only small quantities of ice-cold water in Tvashing the 
salt. 

In preparing the potassium and ammonium salts from the sodium 
salt, a concentrated solution of the latter is mixed with 50 per cent, 
alcohol (1 vol.) and a solution of pure potassium chloride or am- 
monium chloride in 50 per cent, alcohol added in slight excess ; the 
potassium or ammonium salt, as the case may be, is precipitated, 
almost immediately, as a dark-red, crystalline powder, and is first 
washed with dilute alcohol, and then recrystallisod from hot water. 
The salts were dried over phosphoric anhydride under reduced 
pressure at the ordinaiy tempei*ature ; in this way they are not 
obtained perfectly anhydrous, but they cannot be dried at higher 
temperatures on account of their instability. 

The analysis was carried out as previously described in the case of 
the platinum salts (compare Abstr., 1881, 514), except as regards the 
estimation of the osmium in the potassium osmiochloride ; these 
deteiminations were made by first reducing the salt in a stream of 
hydrogen, and then igniting the mixtui»e of metal and potassium 
chloride in a platinum boat in a platinum tube in a stream of 
hydrogen, until the whole of the potassium chloride is volatilised. 

The average of the 16 analyses of the potassium salt gives Os = 
190*3 (0 = 15*96). The two deteiminations of the pei*centage of 
metal in the ammonium salt ^ve Os = 190*70 ; as this result is, 
in all probability, too high, owing to the presence of oxychloride in 
the salt employed, it may be neglected. The atomic weight of 
osmium is, therefore, to be taken as 190*3 ; its true value is not 
known wdthin about 0*2 per cent., bnt it is certainly less than that of 
iridium. F. S. K, 

Atomic Weights of the Platinum Metals. By X. Secbert 
(Annaltn, 261 , 272 — 279 ; compare Abstr., 1888, 1043). — The latest 
determinations of the atomic weights of gold, and of the metals of 
the platinum group account for the anomalies previously observed 
in the classification of these metals according to the natural system ; 
the order in which they are now to be placed is the following ; — 
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Ruthenium .... 

... 101*4 

Rhodium . . . 

. . . . 102*7 


. . . 190*3 

Iridium 

. . . ^ . 192*5 

Palladium 

. . . 106*35 1 

Silver 

107*66 

Platinum 

. . . 194*3 1 

Gold 

106*7 

F. S. K 


Mineralogical Chemistry. 


Aiirichalcite. By S. L. PE:srpiELT> (Amer. J. jSa.,41, 106 — 109). — 
As some question still exists regarding the composition of anrichal- 
cite, the author has analysed a specimen of unusual purity from an 
unlmown locality in Utah. The mineral occurs in small, flattened, 
prismatic crystals in narrow seams in an impure limonite. Analysis 
gave the following results : — 

CO«. CuO. ZnO. HnO. CaO. Total. Sp. gr. 
16-50 20*88 52*18 9-91 0*86 100*33 3*52 

The formula is 2Bi003,3R(0H)2, in which B. is Zu and On. This 
is the same as that px'oposed by Bottger in the original description of 
aurichaldte from the Altai. B. H. B. 

PoweUite, a New Mineral Species. By W. H. Melvclle (Amer. 
J*. Sc£., 41, 138 — ^141). — This new mineral was found with bomite at 
a mine in Western Idaho, in crystals belonging to the pyi’ainidal 
system, closely allied in habit and development to scheclite. It has a 
yellow colour, a hardness of 3*5, and a spi gr. of 4*526. Analysis 
yielded : — 

M0O3. WO3. SiOg. CaO. MgO. PegOj. Total. 

58-58 10-28 3*25 25*55 0*16 1*65 99 47 

Calcinm molybdate has never before been observed in nature. It 
fills a gap existing in the series of isomoi-phous minerals, of which 
Bcheelite is the type. The new mineral is named in honour of the 
Director of the U.S. Geological Survey. B. H. B. 

Colombite and Tautalite from the Bla.ck Hills of South 
Dakota. By W. P. Headden (Amer. J. Sci., 41, 89 — 102). — Since 
1884, when the occurrence of columbite in the Black Hills was first 
noticed, the mineral has been found at a number of localities in 
Pennington Co., and in the Nigger Hill district in Lawrence Co. The 
author gives the results of analyses of specimens of columbite from 
different localities in the Black Hills. In eight specimens from the 
JStta mine, the amount of tantalite increases with the specific gravity. 
This emphasises the fact that these various isomorphous mixtures not 
only occur at the same locality, but may even form the individual 
members of groups of crystals. They all have the form of columbite. 
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l)xit tlie ratio of Nb : Ta gradually clianges from G : 1 to 6 : 2, Of the 
20 specimens analysed, 7 of them contain the Nh and Ta in the 
ratio of 3:2, 4 in the I'atio of 1 : 1, and 1 in the i-atio of 1 : 1^. 
The well-known tantallte from ITorth Carolina gives the formula 
6 RTa 306 -f- 4RI7b206, while the columbite from Northfield, Massa- 
chusets, and from the Yolo mine. South Dakota, gives the formula 
SRTagOe + 4R!Nrb206. If these specimens are real tantalites and 
columbites respectively, there is an overlapping of specific gravity and 
chemical composition which destroys their valae as guides in deter- 
mining these minerals, when the columbite and tantalite molecules 
are nearly equal in number. There is probably, chemically, no sharp 
line between them ; but the author has so far been unable to deter- 
mine the supeiior limit of tantalic acid compatible with the columbite 
form. 

A mineral from Turkey Creek, Colorado, gave, on analysis, the 
following results : — 

^fhaOj. TaaOa. SnOa. PeO. MnO. CaO. WO3. 

73-45 2-74 0*21 11-32 9*70 0*61 1*14 

This is an almost typical columbite, hut is, like the Dakota columbites, 
rich in manganese. 

Manganese columbite occurs on the Advance Claim, in Pennington 
Co., South Dakota, in a vein of granite. It has a sp. gr. of 6*17U. 
An analysis of one of the largest crystals gave the following re- 
sults : — 

ifbaOs. Ta^Os. SnOs. PeO. MnO. Total. 

47-22 34-27 0*32 1*89 16-25 99-96 

B. H. B. 

Artificial Formation of Amphibole. By K. Croustchopp 
ijOompL rend.y 112, 677 — 679). — ^The following substances are intro- 
duced successively into glass flasks : an aqueous solution of dialysed 
silica, containing 3 per 100, an aqueous solution of dialysed alu- 
minium hydroxide, an aqueous solution of dialysed fen*ic hydroxide, 
ferrous hydi’oxide, lime-water, magnesium hydroxide suspended in 
water, and a small quantity of a solution of potassium and sodium 
hydroxides. The flasks are then made vacuous, and are sealed up 
and heated at 560° for thi-ee months. The glass is sti-ongly 
attacked, and on the sides of the flask are seen small, veiy brilliant, 
almost black, flattened prisms of hornblende, with the face (010) 
predominant, (110) often well developed, and (100) and (Oil) 
sometimes distinctly visible, the angle (011) (Oil) being 148® 28'. 
The optical sign is negative, the extinction (001) (010) = 17° 66', 
and the polychroism is nob intense. The crystals had the composi- 
tion : — 

SiOfi. AI2O3. ^620^. PcO. MgO. OtiO. Ha20. HaO. Xjoss. 

42-36 8-11 7-91 10-11 14-33 13-21 2*18 1-87 0-91=100-98 

Four other minerals were formed at the same time, namely, small, 
pale-green prisms, which seem to be a pyroxene; colourless, iso- 
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tropic, rounded grains of a zeolite: small, distinct, limpid ciystals 
of quartz ; thin, colourless, rhombic lamellae, wifcb the optical pro- 
perties of orthose (adularia). C. H- B. 


Organic Chemistry. 


The Beaction Capacity of Chlorotrimethylene and some 
Allied Compounds. By G-. GubiAVhON (J. pr. Chem. [2], 43, 
396 — 402). — ^The author has isolated chlorotritnetJiylene from the pro- 
duct of the action of chlorine on trimethylene; it is a liquid of 
pleasant, sweet odonr, lighter than water, in which it is insoluble, 
and boils at 43° (744 noim.) ; it is to be treated of in a future com- 


munication. 

Chlorotrimetbylene and dichlorohumetbylene were sealed up in 
tubes with bromine in tbe propoi*tions C3H5CI + Bra and CjH4Cl> 
•f Bvi, after the manner previously described by the author (Afm, 
Chim. Thijs. [5], 2). Several such tubes were prepared and kept in 
the dark at 16 — 18° ; from time to time a tube was broken by being 
shaken in a stoppered vessel containing potassium iodide solution, the 
liberated iodine was estimated, and the amount of uncombiued 
bromine remaining in the tube thus determined. In this way the 
progress of the two reactions could be watched under similar con- 
ditions. The results given show that chlorotrimethylene combines 
more rapidly with bromine under these conditions than dichlorotri- 
methylene does ; thus, after 81 days, 31’63 per cent, of bromine was 
still uncombined in tbe cblorotrimethylene tube, while, after 84 days, 
51'32 percent, remained uncombined in the dichloroti*i methylene tube ; 
momover, in the foirner only 1*2 per cent, of the bromine which had 
disappeared was found as hydrogen bromide, whereas as much as 
12 per cent, was so found in the latter. Similar exporimeuts with 
trimethyleue showed that it combines more rapidly with bromine 
than either of the above ehloro-substitntion products, 

TTifalicenns has shown (A»«aZe?i, 248, 308) that of the two chloro- 

propylenes that which has the formula is much more stable 

H'UCl 


towards alcoholic potash than its isomeride; the author has treated 
chlorotrimethylene and allyl chloride under similar conditions with 
alcoholic potash, and finds that the former is much more stable towards 
this reagent than the latter. All the experiments hitherto made show 
that of the isomeiides of tbe formula CsHsOl chlorotrimethylene is 
the most stable towards alcoholic potash. 

Chlorotrimethylene is somewhat moi*e easily decomposed by water 
than dichlorotrimethylene. x. G. B. 


BimoleculM Ethyl Cyanide. By P. S. Bubhs (J. pr. Ohem. 
[23,43,406—408; compare Abstr., 1889, 114, &77).—Betizoylimido- 
pnptonyldkyl cyanide, CO'Pb.'mCEirCA'CTS, is obtained by Trarming 
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a mixture o£ benzoic chloride with imidopropionyletbyl cyanide, in 
inolecnlar proportion, in ether on the water-bath, evaporating the 
ether, neutralising the aqueous solution of the residue with ammonia, 
and recrystallising the precipitate from alcohol; it forms beautiful 
needles melting at 108°, and sparingly soluble in cold alcohol and 
ether. The hydrochloride crystallises in slender needles. 

a^Imido^ojpioiiylhensoylethy^ cyanide, !NrH;CEt*OMe(C!N')*COPh, 
isomeric with the above, is obtained when the product of the action 
of sodium on ethyl cyanide, that is, the mixture of ITaCH’ and 
OeHgTSfaN^g, is suspended in light petroleum and acted on by benzoic 
chloride; it separates from the filtrate as a pale-yellow oil. It is 
<lecomposed by hydrochloric acid, and this proves that it is not 
identical with the foresroing compound. 

When phthalic anhydride is melted with imidopropionylethyl 
cyanide in molecular proportion, phthalimide and propionylethyl 
cyanide (a-cyanodiethyl ketone) are formed. 

OxirrMoi^ojpionylethyl cyanide, N’OHlCBt*OHMe'ON‘, obtained by 
shaking the aqueous solutions of hydroxylamine and imidopropionyl- 
ethyl cyanide, in molecular proportion, and extracting with ether, 
crystallises in slender needles, and melts at 42°. The hydrochloride 
and zincocldcn'ide were obtained. A. G. B. 

Boiling Point of Diisopropylcarbinol. By G. Poletaeff (Per., 
24, 1308 — 1314). — Diisopropyl ketone, prepared by the distillation 
of calcium isobutyrate, does not reduce ammoniacal silver solution, as 
stated by Munch. Diisopropyloarbinol is best obtained from the 
ketone by treatment with sodium amalgam in considerable excess ; 
the liquid is at first cooled, but, as the reaction approaches com- 
pletion, the application of heat is necessary ; the operation extends 
over two months. The alcohol boils at 140° under a pressure of 
760 mm. ; not at 131 ‘5°, as stated by Miinch. The sp. gr. is 0*8445 
at 0°/4®, and the coefficient of expansion between 0° and 20° = 0*00094 ; 
the refractive index for Ha 1*42047, and for Hy = 1*43156. On 
oxidation v\dtli chromic anhydride, diisopropyl ketone, isobutyric 
acid, acetone, and acetic acid are formed. Diisoproj^ylcarJnnyl acetate 
is prepared by heating the alcohol with acetic anhydride in a sealed 
tube for 12 hours at 120° ; it boils at 159*7° under a pressure of 752 
mm., has a sp. gr. of 0*8856 at 0°/4°, and an expansion coefficient, 
from 0 — ^20°, of 0*00101. The alcohol is regenerated by heating with 
alcoholic potash. 

Applying the above boiling point to the expression MeOH -h 
2Pr^OH - CHPr^/OH = 211,0, that is to say, 60° + (82*8 X 2) 
— 140° = 85*6°, 42*8° is obtained as the equivalent for 1 mol. of 
water; the value previously obtained from methylisopropylcarbinol 
is 40*3°, therefore 41*5°, the mean of these two number's, may be con- 
sider*ed to be the constant for calculating the boiling point of 
secondary alcohols with secondary radicles. J, B. T. 

Euly te. By A. Angeli (Ber., 24, 1303 — 1305). — Eulyte, OeHeN 4O7, 
which is formed by the action of nitric acid on crtraconic acid, is 
not altered by tr'eatment with acetic anhydride and benzoic chloride, 
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or with hydroxjlatnine or pbenylliydi^azine. When lieated with 
sulphuric acid, or hydrochloric acid, under pressnre, decomposition 
takes place; by the* action of alkalis at the ordinary temporatnre, 
niti*ous acid is* eliminated, and on the addition of iodine to the solu- 
tion, iodoform is deposited in considerable quantity. 

By the distillation of eulyte with hydrogen potassium sulphate and 
a little powdered pumice, nitrous fumes are evolved, and a yellow, 
viscid liquid is obtained; this is probably a dil'efone of the formula 
CeHcXjOp ; it does not react with orthophenylenediamine. On treat- 
ment with phenylhydrazine in dilute acetic acid solntion, a diplienyh 
liydrazone^ is deposited, which crystallises h^om alcohol 

in oi*ange-yellow plates melting at 110 — 111°. J. B. T. 


Solvent for CeUtilose. By C. F. Cross and E. J. Bevan (C7^ew. 
Ketrs, 63, 66). — The authors find that, by dissolving zinc chloride in 
twice its weight of hydrochloric acid, a solution of sp. gr. 1*44 is 
obtained, w^hich dissolves cellulose instantly without sensible modifi- 
cation, and hence provides a useful solvent, esj^ecially suitable for 
the chemical or microscopical investigations of the vegetable fibres. 

D. A. L. 

Action of Nitric Acid on Acetonylacetone. By A. Angelf 
(Bej*., 24, 1305 — 1306). — On warming acetonylacetone with 5 parts 
of concentmted nitric acid, an energetic reaction occurs, and, on 
jooliug, large, colourless crystals are deposited which melt at 
128 — 129°. The compound has the formula and is imdily 

soluble in benzene, acetone, or ethyl acetate ; it is not acted on by 
alkaline carbonates, but dissolves in aqueous alkalis with a yellow 
colour, and does not give the nitroso-reaotion. The jdiemjlJiydrcbsone, 
CoH 4 N 202 llf 2 HPh, crystallises from alcohol, on the addition of light 
jjetroleum, in small, yellow needles and melts at 161® with decomposi- 
tion. The author suggests one or other of the following fonnul© for 
the ketone : — 



:no 

:]sr6’ 


CH< 


CMe-O-NO 
CO— O'NO ’ 


J. B. T. 


Dibutyiyl and Di-isovaleryL By H. Klinoeh and L, Schmitz 
(Ber., 24, 1271 — 1276). — The results of the investigation of the con- 
stitutiGn of isobenzile, which have shown it to bo diphcuylacebylene 
benzoate (this vol., p. 931), make it probable that the supposed di- 
butyryl of Freund {AnnaLen^ 118, 33) and the di-isovaleryl of Bruhl 
(Abatr., 1879, fi20) have a similar constitution. It has already been 
pointed out by Y. Meyer that they cannot ho really a-diketones, as 
they are colourless substances (Ber., 21, 809, footnote). The authors 
have, therefore, re-examined these compounds, and the results already 
obtained show that in all probability they are also ethereal salts 6f 
glycols. 

Bibutyryl was obtained in the manner described by Mimchmeyer 
(Abs^ ., 1886, 850), namely, by acting on an ethereal solution of 
butyric chloride with sodium wire. In is obtained as an oil, and boils 
at 155—166° under a pressnre of 12 mm. On warming with alcoholic 
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potash, it yields butyric acid, and a yellowish oil which boils at 
180 — 100° and has the composition OsHibOo. This has in all prob- 
ability the constitution OH-CHPr^-COPr®, and may be tcivmedi'buiyrom. 
It combines with phenylhydrazine, forming a hydrazme crystallising 
in straw-yellow needles and melting at 135°. The supposed dibutyryl- 
monoxime obtained by Mimchmeyer (Inc. cit.') is probably butyro’in- 
monoxime. When butyroin is boiled with aqueous potash in presence 
of air, it yields dipropylqlycollic acid, On*GPi‘®2"COOPt, just as benzoin 
yields benzilic acid. The new acid crystallises from water in long, 
white needles, melts at 72 — 73°, and yields a haHum salt, 


[OH-CeHu-COOlaBa, 


crystallising in white scales. Prom these results there can be little 
doubt that dibutyryl is in reality diprop ylacetyleue dihutyrate^ 
OH3-[CH2]2-COO-dPr®:CPi‘®-OOC-[CH2]2-CH3. 

Di-isovaleiyl is obtained in a similar manner to dibutyryl from 
isovaleric chloiide. It distils with slight decomposition at 155 — 1G5° 
under 12 mm. pressure, and is resolved by alcoholic potash into valeric 
acid and an oil which boils at So — 95° under a pressure of 12 mm., 
has the composition OioHao02, and is in all probability i^omleroln^ 
C4 Ho*CO*OH(OH) * 04110. It combines with phenylhydrazine, and on 
heating with potash in presence of aii', forms a new acid, apparently 
di’iffohniijlghjcollic acid^ OH*0(C4H9)2*COOH, which crystallises from 
water in long, “white needles melting at 114°. Hence it appears that 

di-isovaleryl is di-isobutylacefylene di-isovalerate^ 8 

CiH-o'CO 0 * 0 * CiHo 

H. G. 0. 


Angelic Acid. By E. Schmidt (ArcJi. JBharm. [2], 29, 68 — 71). 
— Finding that a sample of angelic acid 25 years old was pure 
methylcrotonic acid, the author supposed that the conversion had 
come about simply by long keeping, especially as Demarcay (Oompt. 
Tfftid.^ 10, 83, 906) has shown that the application of heat causes the 
change. Further examination of other samples, even 50 yeaiis old, 
shows, however, that angelic acid can be preserved unchanged. Not- 
withstanding the assertions made in text-books that this acid exists 
in angelica root, either in the free state or as an ethereal compound 
from wJiich distillation with water sots it free, it is probable that the 
acid is a decomposition product of some unknown compound occuiiing 
in the root. J. T. 


Substitution Derivatives of Succinic Acid. By 0. A. Bison- 
OFF (JDer., 24, 1064 — 1074). — ^No isomeride of succinic acid could 
be obtained by dissolving succinic anhydride in water at low 
temperatures. An attempt to isolate isomerides of methyl- and ethyl- 
succinic acids by fi*aotional crystallisation from benzene and chloro- 
form also gave negative results. In order to ascertain whether 
derivatives of glutaxic acid are formed as secondary products in the 
preparation of substituted succinic acids fr^om ethyl malouate, ethyl 
ethylpropenyltricarhoxylato w^as prepared as formerly described 
(Absti., 1890, 713), and then hydrolysed. No ethylglutaric acid was 

3 0 2 
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obtained, bnt the two symmetrical etbylmetbylsuccinic acids w-ere 
ac^ain fonnd in the distillate, the anhydrides of the&e acids having 
very nearly the same boiling points. In the preparation of the two 
symmetrical diethylsnccinic acids also no glntaric acid was obtained, 
ihe anhydrides of these t^vo acids have neai'ly the same boiling 
point. Attempts to obtain an optically active diethylsnccinic acid 
were not snccessfnl. 

The author gives a list of the substitution products of succinic 
acids which have up to the present been prepared, together with 
their melting points. The monosubstitution derivatives all melt at 
91 114®, the symmetrical di- derivatives at 115 — 188°, the asym- 
metrical dimethyl- and all tri-derivatives at 139 — 141°, the parasym- 
metrical di-derivatives at 164 — ^197°, and tetramethylsuccinic acid 
at 200°. The only exceptions to this rule are the monobenzyl-, 
diphenyl-, and Zelinsky’s mesoethylmethylsuccinic acid, and also 
succinic acid itseK. H. C. 

Theoreticsd Bestdts of Studies in the Succinic Acid Group. 
ByC.A. Bischoff (Ber., 24,1074 — 1085). — To explain the isomerism 
of derivatives of succinic acid, the author formerly put forward a 
theory of dynamical isomerism (Abstr., 1890, 723), according to which 
the rotation of singly hound carbon atoms may he limited, owing to 
the vibrations of the atomic complexes in the molecule causing inter- 
ference with one another. If this interference, or, as the author terms 
it, ** collision,” takes place between carboxyl groups, it will probably 
be attended with loss of water and the formation of an anhydride. 
On the other hand, collision between alkyl groups might result in 
limitation of the free rotation of tbe carbon atoms with which they 
were united, and the consequent occuiTence of isomerides. 

On the latter assumption, the occurrence of isomeric trimetbylsuc- 
cinic acids, said to have lieen recently obtained by Zelinsky and 
Besredka, would be in perfect accordance with the theory. Cfarelul 
consideration of Zelinsky and Besredka’s results leads, howovci*, to 
the conclusion that the isomeric trimethylsuccinio acid was in reality 
dimethylglntaric acid, and that up to the present only one trimetliyl- 
succinic acid has been obtained. H. 0. 

Dynamical Hypothesis iu its Application to the Succinic 
Acid Group. By 0. A. Biscuorr (Ber., 24, 1085-- 1095).— The 
dynamical hypothesis, explained in a former paper (Abstr., 1890, 723), 
is applied to the cases of isomerism among the succinic acid deriva- 
tives. It is necessary to assume with Wislicenus that carboxyl is 
repelled by carboxyl, with Baeyer that methyl is only slightly re- 
pelled or even attracted by methyl, and also that carboxyl repels 
methyl. The influence of the attraction of methyl or alkyl groups for 
one another would bring about a proximity of the carboxyl groups. 
From this would result the ready formation of anhydrides and in- 
creased conductivity noticed in the higher substituted succinic acidls. 
If undeT any influence, such as that of a dehydrating agent, carboxyl 
"were brought into proximity with carboxyl, and the agent then re- 
moved, the two carboxyl groups would repel one another, unless tlio 
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counter-attraction of two alkyl groups for one anotker overcame the 
repulsion. This repulsion also would be counteracted by the tendency 
of an alkyl group to repel carboxyl, and therefore the separation of 
carboxyl from carboxyl could only be effected with difficulty. This 
■explains the fact that asymmetrical dimethylsuccinic acid only exists 
in one modification, and trimethylsuccinic acid exists probably in two 
active enantiomorphic forms, the ordinary acid being a mixture of 
the two. 

The further application of the hypothesis to the succinic acids is 
fully discussed by the author with the aid of diagrams. It has the 
advantage over that of Meyer and Biecke (Abstr., 1888, o49) that no 
assumptions are made as to so-called positive or negative groups, and 
the conception of affinity is as far as possible excluded in favour of a 
purely mechanical attinction or repulsion. H. C. 

Oxidatioii Products of Brominated Thiophens. By G. Gia- 
MTCIAN and A. Axoeli (Her., 24, 1347 — 1351). — The dibromomaleic 
anhydride obtained from tetrabromothiophen and nitric acid (this 
voL, p. 427) melts at 117 — 118®, even after re]>eated distillation in a 
stream of dry carbonic anhydride and crystallisation from a mixture 
of benzene and light petroleum, whei'eas that obtained from maleic 
acid melts at 114 — 115®. When the supposed dibromacetylacrylic 
acid prepared from a-tribromothiotolen (Zoc. r&f.)is reduced with sodium 
amalgam in the presence of sulphuric acid, ether extracts an oily 
product which, on dissolving in chloroform and treating with bromine, 
yields a compound which crystallises from chloroform in colourless 
needles, melts at 114 — 115®, and has all the properties of dibromo- 
levulinio acid. When tetrabromothiophen (3 ginms) is dissolved in 
90 per cent, acetic acid (50 o.c.), and boiled with chromic anhydride 
(5 grams), bromine is evolved, and a reddish-yellow, crystalline 
powder separates, which is very sparingly soluble in the ordinary 
solvents, and is purified by crystallisation finm a large quantity of 
boiling xylene ; it has the composition represented by the formula 
CoBr 4 S 302 , does not melt at 310®, but sublimes without decomposition 
when heated on platinum foil ; it dissolves in alkalis with a brown 
colour, and hydrogen sulphide is evolved on heating with phenyl- 
hydi*azine. A second compound separates in yellow flocks on adding 
light petroleum to the xylene filtrate from the red compound. A red 
compound closely resembling that above described is also obtained 
by treating a-tiibromothiotolen with chromic anhydride. When 
aa'-dibromothioxylen and aa'-methylphenyltiibromothiophon are oxi- 
dised with nitric acid, semi-solid or amorphous substances ai*e formed 
whose purification is difficult ; better results may, however, be obtained 
by varying the conditions of the experiments. 

The concluding portion of the paper is devoted to a discussion of 
the configuration of thiophon, pyrroline, and furf nran. A. B, L. 

So-called IsotMocsyanoethylstdphine. By A. Miolati (Awmlen^ 
262, 61 — 81). — The compound obtained by Glutz (^Annale%;lb3^ 313) 
by treating ethylenethiocarbimide with tin and hydrochloric acid, 
and named by him isothiooyanoethylsulphine chloride, has the con- 
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stitiition I ' >C:ijrH,HCl, and should tlicrefore be called /t-iinido- 
0£[ *S 

metliTlene ethylene hisulphido hydrochloride ; its fonnatioii from 
ethylenethiocai'bimide is most easily explained by asssuming tfjar an 
intermediate product of the constitution SH*CH 2 ‘OH 3 'S'CO-l!THj is 
■fiTgt formed by the addition of 1 mol. H 2 O. 

/i-Imidomethylene ethylene bisulphide hydrochloride is obtained 
Trhen ethylenethiocarbimide is boiled for a long time yith concen- 
trated hydrochloric acid, hut it is best prepared by heating ethyloue- 
thiocarhimide with excess of tin and concentrated hydrochloric acid ; 
the biannocliloride, ^ C AS2N)2,H2SnCl4, is deposited from the cold 
filtered solution, and can be purified by rcciystallisation from hot 
water. The hydrochloride, obtained by decomposing the btanno 
chloride with hydrogen sulphide and evaporating the filtered solution, 
crystallises from hot alcohol in nacreous scales, hut it caniiut be freed 
fmm ammonium chloride without considerable loss ; the prepaiution 
employed in the experiments described below contained a little 
ammonium chloride. When the hydrochloride is oxidised Avith nitric 
acid of sp. gr. 1'52, it is converted into ethylenedisulphonic acid 
(m. p. 104°, corr.), and when treated with potassium carbonate, it 
yields ammonia and diethylene tetrasulphide. 

The fi‘ee imidomethylene ethylene bi^-ulphide can be obtained by 
shaking the hydrochloride with potassium carbonate and ether, and 
then evaporating the ethereal solution ; it is a colouidess oil, having a 
dight mercaptan-like odour, and it decomposes on exposui'o to the 
air, with formation of diethylene tetrasulphide. It is insoluble in 
water, gives with silver nitrate a colourless silver derivative, and is 
quickly decomposed by cold dilute alkalis. The lujdr iodide^ 
C 4 H 7 S 2 N',HI, is obtained when the hydrochloride of the base is 
warmed with methyl iodide in alcoholic solution; it ciystallises in 
colourless needles, turns brown, and melts at 182 — 184'' with com- 
plete decomposition, and is very readily soluble in water and hot 
alcohol. 

Meihylimidomethjleiie ethylene hisulpliide, prepared 

by decomposing the hydriodido with alkalis, is an oil; it quickly 
decomposes with evolution of methylamine, being converted into a 
colourless, amoi'phous compound, probably diethylene tetrasulphide. 

AceiyUmidoviefJiylene ethjlaie hisulphide, 9^® g>C^N'Ac, is formed 

when the hydrochloride of the base is boiled with excess of acetic 
anhydride ; it crystallises from alcohol and benzene in thin plates, 
melts st 69®, and is readily soluble in alcohol and benzene, but only 
sparingly in ether, and almost insoluble in water; it is decompoaed 
by alkalis, and when warmed with benzoic chloride it is concerted 
into a crystalline compound, probably the benzoyl derivative, which 
mdts at 141—143°. 

OwmidomelJiylet7e ethylene bisulphide, can bo ob- 

i»uwd hj 'TOMning the hydrochloride with hydimylamine hydro- 
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cWoiide in faintly alkaline solution, and then allowing the filtered 
solution to cool ; it crystallises in long, colourless needles, melts at 
126® (corr.), and is almost insoluble in cold water, but readily soluble 
in hot water, alcohol, glacial acetic acid, alkalis, and acids ; it is not 
decomposed by boiling concentrated hydrochloric acid. The liydr^ 
azone, CoHioS2hr2, prepared by warming an aqueous solution of the 
hydrochloride with phenylhyduazine hydrochloride and sodium 
acetate, and then adding sodium carbonate, crystallises from hot 
alcohol in greyish plates, melts at 88°, and is insoluble in hot water, 
and only sparingly soluble in ether, but readily in alcohol. 

OH ‘S 

JBthylimidomethjlene ethylene hUulj^hide, t J>CINEt, is formed 

0X13*0 

when a 33 per cent, solution of ethylamine is added, drop by drop, to 
a hot, concentrated solution of the hydrochloride of the base ; after 
boiling until the evolution of ammonia is at an end, and then adding 
stannous chloride, the stannochloride (05H.,SiN)«,H3SnCl4, is depo- 
sited in crystals. The stannochloride of the alhjl derivative w'as 
prepared in like manner; it has the composition (CcH9S2N)2,H2SnCl4. 
The paratolyl derivative is precipitated as an oil on treating a solu- 
tion of the imido-base with paratoluidine ; the hydrochloridey 
CioHuS2y,H01, separates from ether in colourless needles, melts at 
about 168° with decomposition, and is decomposed by water. The 
pardhyfh'0JL*yplien7jl derivative, prepared by treating a solution of the 
imido-base with paramidophenol, separates fi*om hot alcohol in large, 
dirty-bi*own crystals, melts at 204 — 205°, and is soluble in alkalis, 
but insoluble in acids. 

When the hydrochloride of the imido-base is dissolved in alcoholic 
carbon bisulphide, and the solution gradually treated with alcoholic 

OH«*S 

potash, ethylene thiocarbonatc, corr.), is 

formed; when this substance is treated with hydroxy lamine, it is 
converted into the oxime described above, .and on oxidation with 
modemtely dilute nitric acid, it yields ketomethyleue bisulphide, 

g>00, and not ethylene thioxycarbonate, as was supposed by 


Husemann (Ainialeii, 123, S3). 

/i~Im iiloinethylen e jprnpy lene h isul ph ide. 


CHMe*S. , 

Xtt e>0,!NrH, 13 formed 
ul±2 D 


when propylenethiocarbimide is boiled with tin and hydrochloric 
acid ; the stannochloride, (C4H7 82^)2, HsSnOh, crystallises from water 
in plates, and is readily soluble. The hydrochloride^ C4H7S2hr,HCl, 
foiTus well-<lefined plates, molts at 172 — 175°, and is readily soluble 
in watei*. The acetyl derivative, O6H9S.NO, prepared by boiling the 
hydrochloride with aceiiic anhydiide, is a crystalline powder which 
melts at 69‘5°, and is almost insoluble in water and ether, but very 
readily soluble in alcohol. 

When trimethylenethiocarbimide is boiled with tin and hydro- 
chloric acid, it yields trimethylenemercaptan, and not imido- 
methylenetrhnethylene bisulphide. , F, S. K. 



ABSTRACTS OF CHEMICAL FAPERS. 


396 

Preparation of Pyromucio Acid from Purfuraldehyde, By 
J. VoLHAED {Amalen, 261, 379— 380).— A better method for the pre- 
paration of pyromncic acid than that described by Schiff (compare 
this toL, p. d/’G) is to oxidise fnrfnraldehyde -with potassium perman- 
ganate. For this purpose furfuraldehyde (9 6 grams) is mixed with 
water (400 c.c.) and potassium hydroxide (26 gi’ams), and a solution 
of potassium permanganate (10*5 grams) in water (400 c.c.) gradually 
added, the temperature being kept below 20°; the solution is then 
boiled, filtered, the filtrate evaporated to a small volume, mixed with 
hydrochloric acid, and extracted with ether. The yield of the crude 
acid is about 8*9 grams ; it is most easily obtained iu a pure condition 
by sublimation, the acid being heated at 130—140° in a glass tube 
through which is passed a stream of air under a pressure of about 
50 — 60 mm. S. K. 

Piirazancarbo:^lic Acid. By L. Wolff and P. F. Gans (Per., 24, 
1X^5 — 11 72) . — ^Diisonitroso valeric cmid, when ti*eated with concentrated 
sulphuric acid, loses a molecule of water, and is converted into furazan- 
propionic acid. The latter, under the action of cold sodium hydroxide 
or ammonia, is converted into the isomeric cyanonitrosobutyric acid, 
C!N'-C(INOH)-CH2'CHa'OOOH,andon oxidation it yields furazancarb- 
oxylic acid, which is converted by alkali into cyanonitrosoacetic acid. 

Farassancarhoxylic Acid , — ^The oxidation of fnmzanpropionic acid 
by means of potassium permanganate is a somewhat difficult operation, 
as the action either goes too far, or not far enough, unless special 
care is taken. The following conditions give a good yield. Fuiuzan- 
propionic acid (2 grams) is dissolved in a mixture of concentrated 
sulphuric acid (20 grams) and water (100 c.c.), heated at 85 — 90°, 
and mixed with a hot saturated solution of permanganate (20 grams) 
in four portions. The oxidation at first proceeds rapidly, afterwax’ds 
more slowly, and is complete in 8 — ^9 hours. The acid is extracted 
with ether, and purified by crystallisation from benzene. It is very 
easily soluble iu water, ether, and alcohol, somewhat easily in boiling 
cbloroform and benzene, and sparingly in carbon bisulphide and light 
petroleum. From benzene, it crystallises in long leaflets or needles 
of satiny lustre, and melts at 107° to a colourless oil. It dissolves in 
aqueous alkalis with a deep yellow coloration, and is immediately con- 
verted into the isomeric cyanonitrosoacetic acid: on boiling with 
water it is slowly decomposed with formation of hydrocyanic acid. The 
aqueous solution reddens litmus, and with carbonates yields well cha- 
raotensed salts, which are unstable to boiling water. The calcium salt, 
(CaHNsOpaCa 4- HoO, obtained by saturating the cold acid solution 
with calcium carbonate, ciy^stallises in small needles, and is easily 
soluble m water.^ By boiling the aqueous solution, it is slowly con- 
verted into calcium cyanonitrosoacetate, hydrocyanic acid being 
formed at the same time. The silver salt, CsHNaOaAg, is obtained 
as awhite,mystalline precipitate on adding silver nitrate to a solution 
the (»lciuni salt. It dissolves somewhat easily in boiling water, 
^stailises in shiimg needles, and decrepitates when quickly heated. 
% prolonged boilbg with water, it is converted into a sparingly 
soauble, yellow crystalline salt. 
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Gyanonitrosoacetlc acid, 170*0(N0H)'C00H, is obtained by treating 
fnrazancarboxylio acid with excess of sodinm hydroxide, strongly 
acidifying the solution with snlphnrio acid, and extracting with ether. 
The acid is purified by crystallisation from a mixture of benzene and 
ether, and then, from water. It is very easily soluble in water, ether, 
and alcohol, sparingly so in benzene, petroleum, and carbon bisulphide, 
crystallises in colourless prisms containing J mol. H 2 O, and melts at 
103®. The anhydrous acid melts at 129® with violent frothing, and is 
converted into a crystalline compound, which is probably cyanuiic acid. 
The aqueous solution reacts strongly acid ; with ferric chloride it gives 
a red coloration, which disappears on the addition of a mineral acid. 
When boiled with water, it evolves hydrocyanic acid, and when boiled 
with potassium hydroxide, is converted into ammonia and nitroso- 
malonic acid. Towards alkaline carbonates it behaves as a bibasic 
acid, and yields salts of the formula NC*0(III0M)'C00M, which are 
yellow when dry. The acid salts are colourless. The normal calcium 
NO- 

salt, CH'O^QQQ^Ca + THiO, is obtained by saturating an aqueous 

solution of the acid with calcium carbonate, and evaporating over 
sulphuric acid. It crystallises in colourless, six-sided tablets, and is 
easily soluble in hot water, less so in cold water. When dried in a 
desiccator, it loses 4 mols. H 2 O, and is converted into a lemon-yellow 
powder; the remaining water of crystallisation is not lost at 100®, 
and at a higher temperature the salt turns brown. The yellow salt 
takes up water to form the colourless salt, and dissolves in water to a 
yellow solution, which, on the addition of ferric chloiide, turns deep red. 
The normal silver salt is obtained as a yellow, crystalline precipitate 
on adding silver nitrate to a solution of the normal calcium salt. It 
is sparingly soluble in water, easily so in excess of nitric acid or 
ammonia, and decrepitates when gently heated. The acid salt, 
CsHNaOsAg, is obtained by careful addition of nitiuc acid to the 
noimal salt, and also as a W'hite crystalline precipitate by adding 
silver nitrate to an aqueous solution of the free acid. It crystallises 
fi*om boiling water containing niteic acid in long, colourless needles, 
decrepitates when heated, and is converted by prolonged boiling with 
water, more easily by warming with ammonia, into the yellow normal 
salt. 

Nitrosomalonic acid is obtained in theoretical quantity by boiling 
1 part of cyanonitrosoacetic acid or furazancarboxylic acid with potash 
(2 parts) and water (6 pai'ts) in a refiux apparatus as long as ammo- 
nia is evolved. It melts at 139®, decomposes when strongly heated, 
with a hissing sound, and on heating in aqueous solution, decomposes 
into carbonic anhydride, hydrocyanic acid, and water. It has the pro- 
perties ascribed to it by Baeyer {Annalen, 131, 292). E. G. R. 

Constitution of Benzene. By A. Clatjs (7. jpr. Ghem, [2], 43, 
321 — 343). — ^A reply to Zincke’s paper in Amialen, 261, 208, as far as 
it concerns the author’s diagonal formula for benzene. 

A. G. B. 

C3nnene. By 0. Widman (Her., 24, 1362 — 1363). — A reply to 

T?. IMp-cpi* /'t.liiQ vrkl -n 
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Oxidation of Cymene and Isopropylbenzene by Ohromyi 
Cbloride. By W. t. Millee and Riiiidb ( Bpr ., 24, 1356 — 1362). — 
The authors obtained an aldehyde on treating cymene with chrorayl 
chloride (Ahbtr., 181‘0, 978), and this was likewise obtained by 
Eiiera (ihuL, 1254), together with a second compound which he has 
recently shown to he paratolyl methyl ketone {Gaszetta, 21, 65). They 
now find that, under similar conditions, isopropylbenzene yields 
hydiutropaldehyde and acetophenone. 

EydratrojpaUeJtyde. CgHwO, is obtained from that portion of the 
product which combines with sodium hydingen sulphite. It is an 
almost colourless oil, having an odour resembling that of the aldehyde 
obtained from cymene, and boils at 203 — 204“ (thermometer in the 
vapour) under a’ pressure of 716 mm. ; it colours a sulphurous acid 
solution of rosaniline, reduces an ammoniacal silver solution in the 
cold, and gives an oily compound with phenylhydrazine ; it does not 
appear to oxidise, or only does so very slowly, in the air. Taking the 
above in conjunction with Widman’s recent discovery (this vol., 
p. CS6j that cymene is paramethylisopropylbenzene, there can be no 
doubt that the aldehyde obtained from the latter is paramethyh 
hydratropaldehyde as suggested (loc. ciY.). A. R. L. 

Action of Halogens on Aromatic Compounds in presence 
of Light* By J. ScHiiiJUii (Ber., 24, 1332 — 1337). — By the action 
of bromine on parethyltoluene in molecular proportion in sunlight, 

1 atom of hydrogen in the ethyl group is displaced ; the resulting 
product is liquids and readily decomposes on distillation or by treat- 
ment with potash, paramethylcinnamene being obtained. The latter 
combines directly with 1 mol. of bromine to iovm paramethylcinnamene 
dihromide, C 6 H 4 Me-CHBrCH 2 Br, which crystallises Irom alcohol in 
long, slendex* needles melting at 44*t5”. The same substance may bo 
moi'e readily prepared by heating the above liquid bvomo-dorivative 
with 1 mol. proportion of bromine on the water-bath in darkness. 

Parethyltoluene also reacts with 2 mol. proportions of hromiuQ in 
sunlight ; the product is liquid and probably consists of paramothyl-|3- 
cinnamene dibromide. Ethylbenzene may ho i*eadily prepared by the in- 
teraction of benzene, ethyl bromide, and aluminium chloride, at (I® ; on 
treating the crude product with 1 mol. proportion of bromine in sun- 
light, and afterwards with the same quantity in darkness at higher 
temi)eratures, panthrumocinnamciie dibromide^ CsHiBrUHBr'OIlABr, 
is formed, crystallising from alcohol in long, slender needles melting 
at 60 " ; the compound is identical with that obtained by the addition 
of bromine to parabromocinnamene, and yields parabromobenzoic acid 
on oxidation. By boiling with aqueous potassium carbonate solution, 
parahroninphenylethyleue ylycol is formed ; this crystallises from 
benzene or water in needles, melts at lOa"*, and readily decolorises 
potassium permanganate solution. 

Bromopropylbenzene behaves towards bromine like the correspond- 
ing ethyl derivative- PfiirahroMO’-at^dihromopropylheiizeney 

CeHiBr-GHBrCHMeBp, 

erystallises from alcohol in lustrous needles and melts at 61" ; long> 
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prismatic crystals are deposited on slowly evapomting a dilute 
alcoholic solution. 

Famhromohiitylhenzpne is prepared by the action of bromine on 
butylbenzone in presence of iodine, and boils at 240 — 242®. It reacts 
with bromine in a manuer similar to the px’opyl and etbyl derivatives, 
and yields parahromo-‘fi-''i’‘dibroi)iohufylhenzeney 

OfiHiBr.OHBr-OHEtBr, 

which crystallises from alcohol in highly lustrous plates and melt-^ 
at 76-5®. J. B. T. 

ThyiaoL By A. Claus and E. Krause (J. pr, Chem, [2], 43, 
344 — 355). — ^Engelhardt and Latschinohi's a-thymolsulphonic acid is 
the para-acid, as they themselves showed by oxidising it to thymo- 
quinono (this Journal, 1871, 1053) ; their /5-aoid has been shown by 
the authore to be thymolorthosulphonic acid ; the 7 -acid is, therefore, 
thymolmetasulphonic acid. 

Orthobromotliymolparasiilphmic acid (brom-a-sulphothymolic acid 
of Engelhax'dt and Latschinoff) 

[ 0 H : Br : Me : S O 3 H : Pr = 1 : 2 : 3 : 4 : G] 

is best obtained by adding a solution of bromine (1 mol.) in three 
times its weight of glacial acetic acid, by dx’ops, to an aqueous solution 
of potassium thymolparasulphonate* with continuous shaking; the 
liquid is then neutralised with potash and evaporated. The free acid 
cannot be crystallised by evaporation over tlio water-bath, as, after 
a certain degree of concenti*iition, it decomposes into bromothymol 
and sulphuric acid; over sulphuric acid it crystallises in small, 
colourless columns (with 1 mol. H 3 O) which melt in their water of 
crystallisation at 55® (uiicorr.). The potassium (with 1 mol. H 2 O), 
sodium (with 2 inols. HjO), the harlum^ tho lead (with 3 mols. H 3 O), 
and the siher salts are described. 

Orthohromoihymol [OH ; Pr : Br : Me = 1 : 6 : 2 : 3] separates as an 
oily layer when potassium orthobromothymolparasulphonic acid is 
heated with dilute hydrochloric acid in a tube at 150®. It is a clear, 
yellow oil which boils at 240® (uncorr.) undecomposed, and does not 
solidify in a freezing mixture. 

2-B]*omothymoqumoue [O 3 : Br : Me : Pr = 1 : 4 : 2 : 3 : 6 ] is obtained 
when orthobromothymolparasnlphonic acid is oxidised with chi‘omio 
acid ; it crystallises in beautiful, red, prismatic columns which molt 
at 48® (uncorr.) ; it is identical with the bromothymoquinone obtained 
by action of hydrogen bromide on thymbquinone (compare Kelu‘- 
mann, Abstr., 1890, 3G7). The action of concentrated nitric acid on 
orthobromothymolpaj’asnlphonic acid yields orthoparadinitrethymol 
(m. p. 54 — 55®, uncorr.). 

The potassium (with 1 mol. H 3 O), 'barium (with 4 mols, H 3 O), 
silver (with 2 mols. H 3 O), copper, nickel, and cobalt salts of thymol- 
orthosulphonic acid are described. Foiassium parahrmnoiliymolortho’^ 
suIpJionate [OH ; Pr ; Br : Me : SO 3 K = 1 : 0 ; 4 : 3 : 2 ] is obtained by 
the action of bromine on potassium thymolorfchosulphouate ; the 
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harium salt is described ; the free acid cannot be ciystallised, being so 
easily decomposed into siilphonic acid and paralro}mtJujmol, which is 
a cl^r yellow oil ; by the action of bromine it yields orthoparadi- 
bromothymol, which is characterised by its oxidation into 2-bronio. 

thymoqtiinone. i , 

The authors doubt whether Mazzara’s bromothymol is the paia- 
compound (Abstr., 1890, 602, 753, 884) ; investigations are being 
made into this question. -A- Gr. B. 

Action of Sunlight on Organic Compomids. By H. Klix<jcr 
and O. Staxj>kt: 24, 1340 — ^1346; compare Abstr., 188G, 

888; 1889, 405). — ^When a mixture of finely powdered quinone 
(5 grams) and benzaldehyde (10 c.c.) is exposed in a sealed tube to 
direct sunlight, the yellow solution becomes darker, and greenish- 
black crystals separate, which increase in quantity as the quinone 
dissolves. Xo pressure is observed on opening the tube ; the crystals 
are collected, washed with ether, and, after crystallising fi’om dilute 
alcohol, identified as quinhydrone. Bibenzoylquinhydrmie^ CjiH 2408 , is 
obtained when the filtrate and ethereal washings from the quin- 
hydrone are allowed to evaporate in the snn. The black, semi-crystal- 
line residue is spread upon a porous tile, and dissolved in diluto 
alcohol, when it separates in long, black, flat needles, having a bluish- 
violet lustre, and a brown colour by transmitted light ; it melts at 
116 — 117°, and dissolves in alcohol, ether, and benzene, with a yellow 
colour, splitting up into its coifctponents (see below) ; heated with 
water, it melts, the brown drops gradually become lighter, and quin- 
one passes ofi with the steam. 

Benzoylquinol {dihydroxyhenzophenone)^ C 6 H 3 Bz(OH) 2 , is obtained, 
together with qninol, when dibenzoylquinby drone is heated with sulph- 
urous acid; it separates in yellow oily drops which solidify on 
cooling, whereas qninol remains in solution ; it forms long, yellow 
needles from dilate alcohol, and is very readily soluble in ether, 
benzene, and alcohol; it melts at 125°, and yields dihenzoylquin- 
hydrone whena dilute alcoholic solution is mixed with one of quinone. 
The tribenzoyl deiivatise^ C 6 H 3 Bz(OBz) 2 , which crystidlises from 
alcohol in glistening, white needles, melts at 118°, and is spai’ingly 
soluble in cold alcohol, readily in ether and benzene, is formed on 
treating benzoylquinol with benzoic chloride ; by hydrolysis with 
alcoholic potash, benzoylquinol is regenerated. 

Isovaleroqvvthytlroney CnHiyOa, is formed together with quin- 
hydrone from quinone and isovaleraldehyde ; it crystallises fi*om 
dilute alcohol in beautiful, red tables with a metallic lusti'e, which 
gi^uallj undergo change in the air and become yellow ; it dissolves 
with a yellow colour in alcohol, ether, benzene, and glaci^ acetic acid, 
and melts at 103°. 

Isoealeroquinol, Ci'S9*CO*CiELi(OH)2, is obtained, together with 
qninol, when isovaleroquinhydrone is treated with sulphurous acid ; it 
fleqparates from dilute alcohol in yellow needles, and from benzene, in 
pmnis, which become dull in the air, melts at 115°, and dissolves in 
al k a l is with a yellowish-red colour ; it eomhines with quinone to form 
itwaleroquinhydrone; the dihensoyl derioative, C 4 H 9 -CO-CeHj(OBz) 2 , 
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crystallises from alcoliol in white needles, melts at 105®, and yields 
isovaleroqninol on hydrolysis. 

The above-mentioned aldehydes have scarcely any action on 
qninone in the dark, less qninhyd.rone being formed after a month’s 
action than by an hour’s exposTU-e to light. A. R. L. 

Action of Aniline on Chloride and Bromide of Arsenic. By 
R. Anschutz and H. TYETEK(AnwflZe?i, 261, 279 — 297). — Arseiiamhdo- 
dichhride, AsCh'RHPh, is formed, with development of heat, when a 
dry ethereal solution of aniline (1 mol.) is gradually added, with 
constant shaking, to a dry ethereal solution of pure arsenic tri- 
chloride ; the mixture is boiled for some time, then allowed to cool, 
and the intense yellow solution of the arsenic compound separated 
from the precipitated aniline hydrochloride, moisture being care- 
fully excluded. The solution is partially evaporated on the water- 
bath, and then kept over phosphoric anhydride, when a ciystalline 
mixture of arsenanilidodichloiide, aniline hydrochloiide, and arsendi- 
anilidochloidde is deposited ; the first-named compound can be isolated 
in a pure condition by repeated recrystallisation fi^om ether, in which 
the two impurities are very sparingly soluble ; the yield is very smalL 
Arsenanilidodichloride is a yellow, crystalline powder; it melts at 
87 — 88®, decomposes at a higher temperature, and is readily soluble 
in warm ether and chloroform, but only very sparingly in benzene ; 
it quickly decomposes on exposure to moist air, being converted into 
arsenious oxide, hydroohloidc acid, and aniline hydrochloride. 

ArsendianiUdoMoride, As01(NHPh)2, can be prepared by gradu- 
ally adding an ethereal solution of arsenic trichloride (1 mol.) to an 
ethereal solution of aniline (6 mols.) ; as soon as the reaction is at an 
end, the colourless solution is separated from the precipitated aniline 
hydrochloride and allowed to cool, when the arsenic compound is 
deposited in transparent, rhombic crystals, which immediately become 
cloudy on exposure to the air. It is purified by recrystallisation from 
hot ether containing a little aniline. It melts at 127 — 128®, decom- 
poses at a higher temperature, and is insoluble in benzene, and almost 
insoluble in cold ether and chloroform, but more readily in hot xylene, 
and readily in aniline ; it is quickly decomposed by warm water and 
by cold alkalis. 

Arse7ianilidodihrnmide, AsBr^’NHPh, prepared from arsenic tri- 
bromide, as described in the case of the coiresponding dichloride, 
separates from ether in small, yellow crystals, melts at 111 — 113®, 
and decomposes at a higher temperature ; it is more sparingly soluble 
in ether and chloroform, and more sensitive to moistnre than the 
dichloride. 

Arsenaiiilidodimethoxide, NB[Ph’As(OMe) 2 , is formed when the 
dibromide is boiled with 'an ethereal solution of the theoretical quan- 
tity of sodium methoxido ; it is a colourless, highly refractive liquid, 
which boils at 65® under a pressure of about 12 mm , and at 159 — 162® 
under the ordinary atmospheric pressure with slight decomposition ; 
it turas yellow on keeping. 

ArsemniUdodiethoxide, ]SrHPli'As(OEt) 2 . prepared in like manner, 
boils at 78® under a pressure of about 12 mm., and at 178 — 181° under 
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the ordinaiy atmosplieric pressure with docomposition. The 

two compounds jaat described are very readily decomposed by water, 
vieMino- arsenions oxide, aniline, and the corresponding alcolud. 

^ Afsendianiliihlromvle, AsBr(]SrHPh).., can be prepared as described 
in the case of the corresponding chloiide ; it separates from hot ether 
containing a little aniline in well-de6iied, transparent, seemingly 
rhombic crystals, which soon turn red and become clondy on exposure 
to the air; it decomposes at 170—180®, is insoluble in benzene, and 
only sparingly soluble in ether and chloroform, and is quickly decom- 
posed by water and alkalis. 

The compound of the composition As(XHPh)3,3H01, described by 
Schiffi {CompL rend., 56, 1095) and by Leeds {Amer. Cliem. J., 
134), could not be obtained; it is most probably a mixture of arsen- 
anilidodichloride, arsendianilidochloride, and ainlino bydrochlorido. 
Landau (Inautj. Biss. Bei Tin, 1888) has described two compounds of tbe 
composition ArC 13 , 4 CgH 5 *^Bl 2 H>0 and AsI3r3,dCfIl5*NIT2 -1- H^O, 
which he obtained by ti*eating aniline with arsenic trichloride and 
ai'senic tribromide respectively in benzene solution; the authors find 
that Landau’s bromo-compouud is simply aniline hydrobi*omido, so 
that his results are not trustworthy. P. S. K. 

Combmation of Ethyl Oxalate with Anilides. By W. Wisli- 
crNUS and W. Sattler (Ber., 24, 1245 — 1256). — By the action of sodium 
ethoxide on a mixture of ethyl oxalate and acetanilide in bonzeno solu- 
tion, these two compounds unite in a manner similar to ethyl oxalate and 
ethyl acetate (Abstr., 1888, 1178), forming ethyl sodoxalacefanilafe, 
COOEt-00-CHN'a*CO-NflPh, This separates out from the benzene 
solution, and is purified by recrystallisatiou from hot alcohol. It 
forms stellate groups of small plates, which slowly dissolve in cold, 
and are decomposed by hot, water. When heated to boiling with 
water, acidified, and quickly cooled, it yields ethyl ojcalaretanilate, 
COOEt-CO-CH 2 *CO*NHPh, as an oil which quickly solidities, and 
may then be recrystallised from light petroleum. It is very readily 
soluble in alcohol, ether, benzene, and alkalis, sparingly in light 
petroleum, and insoluble in water, melts at 87 — 88°, and decomposes 
at 130°. Its alcoholic solution is colom*ed red by ferric chloride. 

The above sodium compound is not formed in veiy largo quantities 
in the reaction, several other products being obtained ; one of these 
is a sodium compound of the formula CioHcl^OjNa, which is exceed- 
ingly difficult to purify, and possibly consists of sodium oxalaceto- 

phenyliidide, action of acids, it quickly 

tmdergoes alteration, forming complicated products, one of which is 
anilidomaleic pheuylimide (Ahstr., 1890, 379); the chief product, 
however, is a yellow compound of unknown composition and constitu- 
tion, termed by the authors xanthostalanil, which is also the chief 
constituent of &e original ]iroduct of the reaction of sodium ethoxide 
<m ethyl oxalate and acetanilide. It is best prepared from the latter 
by adoing water, shaking well, acidifying, aud warming the aqueous 
Muikm. The yellow, crystalline product obtained is boiled with 
awlie acid, which removes auilidomaloic phenjlimide. !]^athoxai- 
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anil remains as a yellow, crystalline product whicli is insoluble in the 
ordinary solvents, and decomposes, on lieating with alkalis, into 
aniline, oxalic acid, and volatile organic acids. 

Sodium ethoxide acts on a mixture of ethyl oxalate and acetopara- 
iolnidide in a similar manner. The sodium compound formed could 
not be recrystallised, and was therefore at once acidified and cooled. 
Ethyl oxalaoptoparatoluidate^ COOEt'CO-OH 2 *CO-NH*C 6 H 4 Me, is thus 
obtained as an oil which quickly solidifies, and on recrysrallisation 
from benzene forms yellowish plates, melts at 134 — 135®, and is 
readily soluble in alcohol and ether. In this case also the chief pro- 
duct of the reaction is a yellow, insoluble compound, for which the 
name xantJioxalotoluidil is proposed. It forms microscopic plates and 
melts at 259°. 

When a mixture of ethyl acetanilide and ethyl oxalate is heated 
with sodium ethoxide, the reaction proceeds in a normal manner, 
without the tormation of condensation products. Ifo sodium com- 
pound could be isolated, but the chief portion of the ethyl oxaletbyl- 
acetanilate was found in the ethereal solution. It is purified by con- 
version into the copper salt, (Ci 4 HifcN 04 ) 2 Cu, which crystallises from 
alcohol in slender, pale-gi'een needles, and melts at 137 — 139®. The 
free ethyl oxal ethyl acet an Hate, COOEt‘CO*GH 3 *CO*lIEtPh, is obtained 
from it by aoidif\ ing and extracting with ether, and crystallises from 
the latter in large, lustrous, oblique prisms melting ac (57 — 69°. It 
decomposes at 100°, and is solnble in the usual solvents with the 
exception of water and dilate soda, the alcoholic solution giving a 
dai'k-red coloi^ation with ferric chloride. 


When propionanilide is substituted for ethylacetanilide in the 
above reaction, the coiTesponding ethyl oxalpropionanilate is not ob- 
tained, but a compound containing the elements of alcohol less, which 

QQ QQ 

is probably methyloxalaoetophenyUmide^ CHil 


be recrystallised from benzene, and then melts at 191 — 192°, becoming 
yellow at the same time; ibis readily soluble in alcohol, ethei*, and 
benzene, sparingly in w iter and light petroleum, and gives with ferric 
chloride in alcoholic solution a dirty, brownish-red coloration. 

H. G. a 


Action of Alkalis and Amines on Halogen-substituted 
Quinones. By E. Kehrmaiin (J. pr. Ghem, [2], 43, 260 — 267). — ^In 
his previous paper (Abstr., 1890, 136), the author stated that, by 
reduction ■with stannous chloride under certain conditions, the /J-seriea 
of the halogen-substituted quinones yield the a- as well as tlie ;3-series 
of con^esponding quinols. This is a mistake ; experiments upon care- 
fully purified /5-dimethoxydichloroqumone show that the a-quinol 
cannot be obtained from it by reduction. 

Chlorethoxydiatiilidoquinone, CioHnUiOlOa, is obtained by dissolving 
the crude mixture of a- and /3-diethoxydichloroquinones (loc. cit) in 
alcohol, adding aniline equal in weight to that of the mixed quinones, 
and leaving the mixture for half an hour in the cold ; the precipitated 
cliloranilanilide is then filtered off, and more aniline added to the 
filtrate, which is then boiled for a quarter of an hour ; the liquid is 
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filtered Tvliile Bot, tBe precipitate waslied Tvitli Lot benzene, and tlie 
mixed filtrate and washings evaporated to ciystalli&ation. Chlor- 
ethoxydianilidoqninone ci^stallises in long, stcel-blne needles, melts 

at 232 233*', and partially sublimes nndecomposed ; it is insoluble in 

water and aqueous potash, which shows the absence of the hydroxyl 
group ; it dissolves in alcoholic potash with an intense, brownish-red 
colour* and in concentrated sulphuric acid with a violet colour, like 
other dianilidoquinones and unlike anilidoquinols, which dissolve 
with an emerald-green colour, boiling alcohol, glacial acetic acid, and 
benzene dissolve it slightly, with an olive-green colour. 

When aniline acts on o-diethoxydichloroquinone, both ethoxy- 
groups are eliminated (Zoc. cif.) from their para-positions, while the 
chlorine atoms remain. In the yS-compound, ono ethoxy-group and 
one chlorine atom are removed ; hence neither the ethoxy-gronps nor 
the chlorine atoms in the /3-compound are in the para-positions; 
whether they are in the ortho- or meta- positions remains undecided. 
The constitution of chlorethoxydianilidoquinone is 

[O 3 : OEt : Cl : (NHPh)a = 1 : 4 : 2 : 6 : 3 : 6 ]. 

Tetrametliyldiamidochlorefhoxyquinone, [Os ; (NMes)s : OEt : Cl == 
1 : 4 : 2 : 5 : 3 : 6 ], is prepared by heating an alcoholic solution of 
/ 5 -diethoxydichloroquinone with a slight excess of dimethylamine, 
adding much water, and recrystallising the precipitate from dilute 
alcohol. It forms long, dark brownish-green needles, melts at 
90 — 91**, is insoluble in cold, but slightly soluble in hot, water, and 
very soluble in alcohol, glacial acetic acid, ether, and benzene. DZ- 
methyldiamidoehhretJtoxyguinoney 

[Os : (JlHMe) 3 : OEt : Cl = 1 : 4 : 2 : 6 : 3 : C], 

is formed when methylamine is substituted for dimethylamine ; it 
crystallises in brownish-green leaflets melting with decomposition at 
210 % and dissolves sparingly in boiling alcohol, but not at all in 
water. JDiainidocJilorethoasyqninone^ formed when alcoholic ammonia 
is used, ciystallises in long, dark-violet needles. 

Chlorethoxyparadihyflroxyquinone, 

[O 3 : (OH)> : OEt : Cl = 1 : 4 : 2 : 5 : 3 : 6 ], 

is obtained hy boiling a weak aqueous alcoholic solution of / 8 -dietli- 
oxydichloroquinone with excess of potash for some minutes, adfUng 
hydrochloric acid, and shaking with ether 5 it forms chocolate-brown, 
leafy crystals, melts at 1G8 — 170% and partially sublimes in slender 
needles ; it is very soluble in alcohol, ether, and hot benzene, with a 
brownish-red colour, slightly soluble in cold water and cold benzene, 
insoluble in strong hydrochloric acid, and soluble in alkalis with a 
hlue-violet colour. When hydrochloric acid is added to a strong 
solution of it in an alkali, it crystallises gradnally in thick, lustrous, 
dark-brown, rhombohedric tables (with 1 mol. H 2 O). Several metallic 
compounds of » this quinone were obtained. AnilidohydroxychloretJh^ 
oOByquifione, [Oa : OH : NHPh : OEt : Cl = 1 : 4 : 5 : 3 : 6 ], is ob- 
by evaparating an alcoholic solution of the quinone with 
aniline, siding water, acidifying with hydrochloric acid, collecting the 
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precipitate and treating it with dilute ammonia to dissolve the anilide 
and leave the dianihde ; on adding dilute sulphuric acid to the am- 
moniacal liquid, the anilide is precipitated in steel-blue needles. It 
melts with complete decomposition at about 180®, and dissolves easily 
in alcohol and glacial acetic acid with an ultramarine-blue colour. 

The alkyl chloranilates are shown to be quinone derivatives, in that 
they form molecular compounds with the corresponding hydrochlor- 
anilates. TetracIdoQ'otetramefhoasyquinhydrone crystallises in brilliant, 
ruby-red tables and prisms with a faint-green, metallic lustre, when 
dimethyl chloranilate and dimethyl hydrochloranilate, in molecular pro- 
portion, are dissolved in a boiling mixture of equal volumes of alcohol 
and glacial acetic acid. Tetra^Morotetrethmyquinonehydrmie, similarly 
obtained, forms long, dark blood-red needles. A. Q-. B. 

Syirmietrical Triziitrosoplieziylparabroniazobenzene. By C. 
Will<tEE0dt 24, 1320). — Trinitrosophenylpaiobromasobensene^ 

C6H2(15rO)3-lSr3-CeH4Br [IST: (NO)3 = 1 : 2 : 4 : 6; liJ-rBr = 1 : 4], is 
prepared by the reduction of picrylparabromophenylhydrazine, tri- 
nitrophenylparabromazobenzene, dmitronitrosophenylparabromazo- 
benzene, or nitrodinitrosophenylparabromazobenzene with potassium 
iodide in acetic acid solution ; the compound crystallises from glacial 
acetic acid in yellow needles melting at 216° ; it is soluble in alcohol, 
benzene, or chloroform, but dissolves very sparingly in ether, and 
is insoluble in v ater. J. B. T. 

HcrylcUorophenylbydrazme and Related Coxapottnds. By 
0. WiLLGERODT and A. Bohm (/. pr, Oliem. [2], 43, 482—496). — 
FicrylparacJilorophenylliydrazine^ 08H3(N02)3*N’H*N’B[*G6H40I, exists 
in two distinct modifications. A red, stable variety is obtained by 
warming together molecular proportions of 4-chlorophenylhydr- 
azine and picryl chloride, in alcoholic solution. It crystallises from 
organic solvents in well-formed prisms, and decomposes at 174 — 176°. 
The other variety is formed by dissolving the chlorophenylhydrazine 
and picryl chloride in cold chloroform, and shaking the mixed 
solutions in the cold, when the compound separates as an amorphous, 
yellow mass. On recrystallisation from cold chloroform, slender, yellow 
needles which decompose at 170 — 171® are obtained. The yellow 
modification is rapidly converted into the red modification when 
boiled for a short time with alcohol, ether, or water. 

Picrylparachlorazolensene, 08H2(1T02)3*N’2’06H4C1, is obtained by 
the oxidation of picrylparachlorophenylhydrazine with an alcoholic 
solution of iodine or a solution of chromic acid in acetic acid. It 
crystallises &om alcohol in reddish-yellow needles, and melts at 
138—139°. 

JDimtromtrosophenylparacMorasohenzemy 'N0*G^%(1^0jt)2'N3:G4!S.4ph 
— ^This compound is obtained when picrylparachlorophenylhydrazine 
is boiled in a reflux apparatus with glacial acetic acid, until the red 
colour at first formed is changed to a bright yellow. On cooling the 
solution, soft, slender, yellow needles separate ; these dissolve in acetic 
acid, benzene, and alcohol, and melt at 242 — 243®. 

DiniirmitrosoparachlorcusosiByh^ H’0-C6H3(NOi)2*N’20*CGH401, 

VOL. LX. 3 p 
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results on further oxi.Iation of the corresponding azo-compound with 
a mixture of chromic and acetic acids. It cr 7 stalhses from acetic 
acid in yellow needles, melts at 223— 224^ and is readily soluble in 

benzene and chloroform. xr ntr m 

]}initrosmifrophe}iylpar(whlorazo'bense7ie, N02'C6H3(NU)yW2*0«1^01, 

crystallises in greyish-yellow needles, and melts at 200® . It is obtained 
by heating picrylparachlorophenylhydrazine with alcohol for two 

PicrybiitroparacliloTiizohejiseiie, 0faH2(N^O2)j*!N2*06B[3Cl‘NO2- This 
compound is prepared by boiling picrylparachlorazobenzene with 
three times its weight of a mixtui*e of nitric and sulphuric acids for 
^ j, hours. It crystallises best from alcohol in reddish-yellow scales, 
and n\elts with decomposition at 184 — 185®. 
Bmitronitrosophenylpa^aclilorazobenzene^ 

NO-06H2(N03)2-N2-OeH301-N02, 


obtained on nitration of dinitronitrosophenylpamchlorazobenzene 
with a mixture of nitric and sulphuric acids, crystallises from benzene 
or acetic acid in slender, yellow needles, and melts with decomposi- 
tion at 180—181°. When this compound is heated for several hours 
with a very large excess of fuming nitric acid (sp. gr. 1-5) in presence 
of concentrated sulphuric acid, dinitroyiitTOSophetiyldmitropcirachlov^ 
azolenzene, N0*06H2(N02)a-]5ira'06H201-N03, is formed, which crystal- 
lises in whitish-yellow needles, and decomposes at 160 — 161°, some 

lower than the compound containing one nitro-group less. On 
continued boiling with a mixture of the acids, further nitratioii does 
not take place. 

2z4i‘BmiirophenylparajchhropJimylhydr<izi7ie is formed on heating 
together, in alcoholic solution, o-dinitrochlorobenzene (1 mol.) and 
parachlorophenylhydrazine. It crystallises from alcohol or benzene 
in beautiful, blood-red prisms, decomposes at 148 — 149° ; and, on 
oxidation with chromic acid in acetic acid, forms the corresponding 
dinitropJietiylparaeJilorasob&izemj 06H3(N02)3'N2*C6H40l, which is dis- 
solved hy organic solvents, crysiallises in reddish needles, and melts 
at 151—152°. 

Kitronitrosophmylparachloraaoh&izene, lSrO* 08 H 3 (NOi)*N 2 * 06 H' 401 , is 
obtained on heating a mixture of 2 : 4-dinitrophenylpai'aohIorophenyl- 
hydrazine and acetic acid in a reflux apparatus for ^ to 1 hour. It 
crystallises from acetic acid in beautiful, greenish-yellow needles, 
and melts at 217 — ^218°. 

2i4i-l)in%ti^sophenylparachlorazohenzeney O 6 H 8 (NO) 3 ']Sr 2 * 06 H 4 OI, is 
formed when the corresponding dinitrophenylparachlorophenylhydr- 
azine is reduced hy boiling it with alcohol ; or more rapidly by heat- 
ing together the two substances in a sealed tube at 116 — 120° for 2 — 3 
hours. On evaporation of its alcoholic solution, dark-red crystals 
are deposited, which decompose at 126 — 127°. 

2 ; 4i-J)imtraphenylnitroparachlor(izohenzene^ obtained hy heating for 
one hour a mixture of 2 : 4-diiiitrophenylparachlorazobenzeue with 
three times its weight of a mixture of nitric with sulphuric acid. 
It crysiallises from acetic acid in yellow needles, and melts at 
122-123°. 
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TrinitronitrosoasohenzeyiepJbenylhydrazinef 

I^^3HiPh-06H3(NO3)-]^2-06H2(KO,)3-N^ 

IS prepared by beating- together in a reflux apparatus phenylhydr- 
azine (2 mols.) and trinitronitrosoparacblorazobenzene (1 mol.). It 
crystallises in dark-brown, microscopic scales which decompose at 
115—116°. 

TetranUroaaoheTizeneparfwJilorophenylhydrcLzme, 

C,H4Cl-lSr2H2-06H3(m)-X2-C5H2(N02^ 

obtained in a similar way to the last-described compound, crystallises 
in imperfect, dark-red, microscopic prisms, decomposes at 117 — 119°, 
and, on boiling 4 — 5 hours with acetic acid, gives trimfronitroso- 
azoherizejieparaMorazohenzene, C8 Hi 0MT3'C6 Hj(N 0)’!N'2 ‘CbHs(K 03)3, 
which forms reddish-yellow crystals, and decomposes at 202 — 203®. 
Trinitronitrosoa^ohenzeneparaclilorophenylkydraziney 

is formed by the action of trinitrosophenylparachlorazobenzene 
(1 mol.) on parachlorophenylhydrazine (2 mols.). It has a dark-i*ed 
colour, and decomposes at 110 — 112°; on oxidation with chromic 
and acetic acids, it gives frinitrondirosoazohenseneparachlorazohenzmey 
C6H4Ch!N‘3*06H3(]S’05)*N2*C6H3(lT08)3*N'0, which crystallises in yellow 
needles, and decomposes at 217 — 218° ; and on reduction by heating 
for 4 — 5 hours with alcohol in sealed tubes at 120°, furnishes iri^ 
nitrosonitroasohenzeneparachloraaobenzeiie, 

C3H4Cl-N2-C6H3(NO)-lT3-CeH2<N^ 

which only crystallises imperfectly, and decomposes at 146 — 147°. 

Tnnitronitrosoazohenenenitroparachlorcizohenzene, 

]5r03-C6H301-N2-0«H3(]Sr02)-K3-C6H2(N^^ 

is obtained when trinitronitrosoazobenzeneparachlorazobenzene is 
boiled for 2 — 3 hours with three times its weight each of nitric acid 
(sp. gr. 1*6) and concentrated sulphuric acid. It foims whitish- 
yellow crystals, onlv slightly soluble in alcohol, and decomposes at 
189—190°. 

Tetra7iitromtrosodisazohenzeneparaclilorophe»ylhydrazine^ 

C6H401-N3H3-06H3(1^03)-IT3-C6H4(lirO.)-I^/06H3(N^^^ 

This compound is obtained by adding parachlorophenylhydrazine 
(2 mols.) to trinitronitrosoazobenzenenitroparachlorazobonzene 
(1 moL) suspended in alcohol. It forms an almost amorphous, dark- 
rod product, and decomposes at 120 — ^122°. 

That the above-described nitroso-compounds are simple azo-com- 
pounds, and not polymerides, is shown by the fact that their mole- 
cular weights, as determined by Raoult’s method, agree with those 
calculated from the above-given formuhe. G. T. M. 

Amidotolylozamethane. By H. Schipf and A. Vanni (JBer., 24, 
1315 — 1317; compai*e this voL, p. 702). — Toluylenedioxamethatiey 

Z V 2 
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CJB[;Me(NH-CO-OOOEt )3 [ile : 2TH : 2TH = 1 : 2 : 4], i% prepai-od by 
bcatrno- amidotolnyloxamethane -with ethyl oxalate and a litllo 
alcohol ; it ia alao found in the mother liquors obtained in the pre- 
paration of amidotolyloxamethane from ethyl oxalate and toluylene- 
diamine ; the compound is sparingly soluble in ether, from which it 
crystallises in needles melting at 130“; the alcoholic solution is 
fluoi'escent. 

Ora m fthanetolylommide, !NH3*CO*CO'ITH'06H3^^®*N*E['CO“OOOEt 
[=4:1:2], is formed from amidotolyloxamide and ethyl oxalate 
in a similar manner to the preceding compound ; it crystallises from 
dilute alcohol in tufts of colourless needles, and melts at 210° with 
decompo«!ition. By the action of alcoholic ammonia on either of the 
piw^ding compounds, foluyhliormnide, C 6 H 8 Me(NH*C 303 ‘NH 2 ) 2 , is 
obtained as a white, crystalline powder decomposing above 220’ with- 
out melting. Toluylenedwt^amic acid, 06H3Me(!NB[*CO*COOH)2, i'^ 
found in the aqueous mother liquors of the dioxamide ; it is an 
unstable, viscid liquid, excessively sweet to the taste ; the harinm ^alf 
CTTstaliises with IH 2 O, and, like the silver and lead salts, readily 
undergoes decomposition. 

Uramidotolylorametliane, !NrH 3 *CO‘NH‘C 6 H 3 Me*NH*CO*COOEt, is 
prepared by the action of potassium cyanate on amidotolyloxamethane 
sulphate in aqueous solution ; it crystallises from alcohol, and 
melts at 218°. On treatment with ammonia, or by the action of 
potassium cyanate on amidotolyloxamide sulphate, uramidofolylosC’* 
amide, 06 B[ 3 Me(NH*C 0 *]SrH 3 ) 3 , is formed ; this is sparingly soluble in 
alcohcX ^d melts at 239° with partial decomposition. J. B. T. 

Ethyl Acetoacetate Aldehydeiirainide. By P. Biginj^lli (Ber., 
24, 1317 — ^1312). — On boiling an alcoholic solution of ethyl aceto- 
acetate, henzaldehyde, and carbamide in molecular proportion for two 
hours in a refiux apparatus, a compound is obtained crystallising in 
colourless, lustrous plates and melting at 207 — 208® ; its constitution 
is expressed by one or other of the following formulie, of wliich tho 
second appears to be the more probable : — 

OHPh3^"CO-]S':OMe-CHi'COOEt;OHPh:]!S'-00-KH-OMe:CH-COOEt. 

The same substance is also formed by the interaction of ethyl 
uramidocrotonate and henzaldehyde. It is very stable, and is not 
affected by concentrated acids or alkalis in the cold ; on boiling with 
dilute snlphnric acid, benzyl alcohol is produced, whilst, by boating 
with potash, it decomposes into benzyl alcohol, henzaldehyde, am- 
monia, and potassium carbonate ; a yellow substance is also formed 
in small quantity, and is being further investigated. Salicylaldehyde, 
cdnsainaldehyde, fnrfnraldehyde, cumaldehyde, and other aldehydes 
react in a manner similar to henzaldehyde, whilst the ethyl aceto- 
acetate may be replaced by acetophenone or acetone ; the resulting 
products are, however, less stable. J. B. T. ° 

Formyl and OxaJyl Derivatives of Orthamidobenzamide. By 
B. Ksaps (J*. pr. CA«». [2], 43, 209— 231).— The orthamidobenz- 
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amide employed in tMs -work was prepared from isatoio acid, itself 
^ prepared from isatin as described by Kolbe (Abstr., 1885, 665). Con- 
cerning tbe preparation of isatin, the author remarks that oxidation 
of indigo by chromic acid yields a pnrer product, whilst oxidation 
by nitric acid yields a larger quantity; he gives directions for obtain- 
ing a yield of 30 — 35 per cent, of pm?e isatin by Sommargau’s method 
with nitric acid (JSen, 17, 976). The orthamidobenzoic acid was 
prepared by reducing orthonitrobenzoic acid with tin and hydrochloi'ic 
acid in alcohol ; the yield was 47 — 50 per cent. 

Formylorthamidobenzamide (Weddige, Abstr., 1885, 661) is best 
obtained by stirring orthamidobenzamide (1 mol.) with 95 per cent, 
formic acid (1^ mols.) until the mass is solid, evaporating the excess 
of acid on the watei*-bath, and crystallising from hot alcohol. It 
forms colourless, lustrous, rhombohedral crystals, sometimes needles ; 
it dissolves in all hot solvents, and in most of them when cold; it 
melts at 123®, and when heated at 170®, or for some time with water 
or allbdis, it loses water and forms 2-oxyquinazoline (Zoc. ciL) ; this 
substance crystallises in long, slender, white needles, melts at 
211 — 312®, and dissolves in the usual solvents, including acids and 
alkalis, except light petroleum ; its solutions, especially the aqueous, 
fluoresce blue ; its platbiocUoride forms an omnge-red, micromystal- 
line precipitate. 

r^-Md1tyl-B~oa^qumazoliney , is obtained by dissolv- 

ing o-oxyquinazoline in the calculated quantity of a solution of potash 
in methyl alcohol, and adding the (Milculated quantity of methyl 
iodide; it crystallises in long, lustrous needles, melts at 71®, and 
dissolves in the usual solvents, but will not crystallise from light 
petroleum. The platinochloride is described. 

"When n-r f.Ti ft-Tni Tni d ft aud 95 per cent, formic amd are 
stirred together in molecular proportion, 

OH-OH(NH-C 6 Hi-CO]!^H 2 ) 3 , is obtained; it oiystallises in thin, nearly 
quadi*atic, rhombic leaves oi’ tables, melts at 135®, and dissolves freely 
in water*, alcohol, benzene, ether, acetone, and hot chloroform ; pro- 
longed heating with water, alcohol, or dilute alkalis converts it into 
i^-oxyquinazoline ; when heated at 150® until no more water is evolved, 
it yields a crystallme mass which gradually melts between 170® and 
180®, and is so readily converted into a-oxyquinazoline and orthamido- 
benzamide that it could not be analysed. Attempts to obtain a methyl 
derivative of f ormyldiorthamidobeiizamide resulted in the formation of 
7 -methyl- 5-oxyquinazoline and orthamidobenzamide. The plaimoMth 
Tide forms long, slender, lustrous, yellowish-red needl^, which dissolve 
in alcohol with a blue fluorescence. A sttbaZaace melting at 107 — ^108 
was obtained dnring the preparation of foimyldiorthamidobenzamide, 
but in quantify insufOlcient for analysis. 

OHO'NH'CeHA^OO'IirHMe, is ob- 
tained by TniYi-ng orthamidobenzomethylamide (Abstr., 1887, 1043) 
with formic acid in molecular proportiou, evaporating on the water- 
bath, and crystallising from benzene; it foims clusters of needles, melts 
at 111 — 112® and dissolves in warm ether and benzene, leas easily in 
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water and alcobol, and not at all in ligbt petroleum ; when heated at 
190 — ^200° for some hours, it is converted into 7-methyl- e'-oxyquinaz- 
oline. The metJiiodide, O10HUF2OI, is obtained by heating formyloi*th- 
amidobenzomethylamide with the calculated quantity of methyl 
iodide in methyl alcohol at 100° in a sealed tube for one hour ; it 
crystallises in needles and leaflets ; its jplaUmcJiloride, for obtaining 
which it is converted into chloride by double decomposition with 
silver chloride, is an orange-yellow, crystalline powder insoluble in 
alcohol and ether ; the corresponding hydroadde forms very slender 
crystals which are very soluble in water. 

Weddige (Abhtr., 1887, 1044) treated orthamidobenzamide with 
methyl iodide in alcohol in order to obtain orthomethamidobenzamide ; 
the author substituted methyl for ethyl alcohol, and obtained dimeth- 
amidobenzamide at the same time. Orthamidobenzamide is dissolved 
in methyl alcohol, and heated with the calculated quantity of methyl 
iodide in a sealed tube at 100° for some houis ; the mass is 
extracted with ether, the residue dissolved in as little water as possible, 
the solution Altered, the bases precipitated by ammonia, washed with 
cold water, and then treated with water at 70 — 80° ; dimethamido- 
benzamide and unaltered orthamidobenzamide are thus dissolved, and 
on cooling, the former crystallises out. BimetJmmidohenaamide^ 
Nhrejs*OflH4*CONH2, forms needles, melts at 139 — 140°, and dissolves 
easily in acids ; platinochloride was obtained. 

FormyhrthometMmidohensanjdde, CH0*NMe'06H4'00ITB[2, is pre- 
pared hj heating orthomethamidobenzamide with the calculated 
quantity of formic acid in a tube at 100° for three hours ; after 
decolorising with animal charcoal in alcohol, it ciystallises in feathery, 
flat needles which soften about 100° and melt at 113°. When heated 


at 150 — 160° for some time, it yields a thick, yellow oil which solidi- 
fies after some days to small needles melting at 123 — ^124°; tlio 
quantity obtained was insufficient to allow of this substance being 
identified as a-methyl-3-oxyquinazoline, but it is certainly distinct 
from 7-methyl-?-oxyquinazoline. The identity of the methyl deriva- 
tives obtained from formylorthamidobenzomethamido and from 
«-oxyquinazoline proves that the constitution of the latter is 


The author has prepared Qriess’ carbimidoamidobenzoyl (Abstr., 
1885, 1227), and finds that it melts at 211 — 212°, not 214° ; he there- 
fore concludes that it is identical with r-oxyquinazoline, and that 
Gfciess’ formula for it is incorrect. 


Mhyhxalyhi^himidobenzamid^ COOEt-CO‘lTH*OoH4-OONHa, was 
obtained once in several experiments, when the calculated quantities 
of orthamidobenzamide and ethyl oxalate were gradually heated 
together to 170 , alcohol being evolved. An amorphous precipitate 
sep yate d from the alcoholic solutiou of the product; this was 
a mixture of several substances, from which, by fractional crystallisa- 
* P^smatic crystals of this ethyl derivative, melting at 
, were obtained. From the mother liquor, a substance, 
CaiHaeNO,, was obtained in needles melting at 140 — 141° ; the amount 
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was insTifl&cient for farfclier investigation. A fibrous siibstance of imcer- 
tain composition melting at 177 — ^178® was obtained when metbjl 
oxalate was snbstitnted for ethyl oxalate. 

An additive product is obtained when orthamidobenzamide and ethyl 
oxalate are heated in alcohol; it forms thick, flat prisms, melts 
at 87 — 90®, and dissolves in cold alcohol, water, ether, acetone, and 
warm chloroform ; it is decomposed into ethyl ox^ate and orthamido- 
benzamide when heated at 80" for some i^e, or by the action of 
hydrochloric acid, A similar product is obtained with methyl oxalate ; 
it forms short, slender needles, melts gradually between 80° and 90°, 
and dissolves in the usual solvents. A. G. B. 

Alkyl Ketones from Halogen Derivatives of Aromatic Hydro- 
carbons. By A. Claus (/, pr. Ohem, [2], 43, 355*— 363; compare 
Schweitzer, this vol., p. 684). 

Ortlwchlorometamethyltohjl vietliyl ketone (prtJwcMorometcicetyltoluene') 
[Me : Cl : COMe =1:2:5] is obtained by the action of acetic 
chloride on orthochlorotoluene in carbon bisulphide in the presence of 
aluminium chloride ; it is a colourless, strongly refractive Kquid of 
agreeable aromatic odour, boiling at 238 — 242° (uncorr.) ; its oxime 
crystallises in thick, yellowish needles and melts at 112° (uncorr.). 
By oxidation with potassium permanganate in alkaline solution, it 
yields parachlorometatoluic acid [COOH : Me : Cl = 1 : 3 : 4] (m. p. 
209°, uncorr.; Abstr., 1885, 1052), whose calokim salt crystallises 
with 3^ mols. BaO, and 4-chlorisophthalic acid [(COOH)a : Cl = 
1:3:4], which does not melt below 340° ; this oxidation shows that 
in the ketone the acetyl group must occupy the para-position to the 
chlorine atom, and the meta-position to the methyl group. 

OrtholromoTnetametliyltolyl methyl ketone [Me : Br : COMe =1:2:5] 
is prepared in like manner, and is a colourless, strongly refractive oil of 
agreeable, aromatic odour ; it boils at 262 — ^264° (uncorr.) ; its oxime 
crystallises in thick, white needles, and melts at 104° (uncorr.). 
When oxidised with permanganate, it yields parabromometatoluic acid 
(m. p. 209°, uncorr. ; Abstr., 1882, 185), whose harium salt crystallises 
with 4 mols. HaO, and 4i-hromi^phthalio add (m. p. 287°, uncorr.), 
whose harimi salt (with 1 mol. H 2 U) is described. 

When parachlorotoluene and parabromotoluene are acetylised in 
this way, the products seem to be mixtui*es; in the former case, 
the product boils at 235 — 240° (uncorr.), in the latter, at 261 — ^265°. 

Metachhrorthomethyltolyl methyl ketone [Me : COMe : Cl = 1 : 2 : 5], 
similarly obtained, is a colourless, agreeably aromatic liquid which 
boils at 239 — 240° (uncorr.) ; its oxime crystallises in long, colourless, 
lustrous needles melting at 116° (uncorr.). By oxidation with per- 
manganate, it yields parachlororthotoluic acid (m. p. 166°, uncorr.) and 
paTachlorophthab’c acid (m. p. 148°). 

MetabroTnortJiomethyltolyl methyl ketone is a colourless oil of agree- 
able aromatic odour which boils at 257 — 268° (uncorr.) ; its oxime forms 
long, soft, filamentous needles, and melts at 97° (uncorr.). By oxidation 
with permanganate it yields parabromorthotoluic acid (m. p. 187°, 
uncorr.) and parabromophthalic acid (m, p. 168°), whose anhydride 
melts at 106°. 
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4!-CJiIorotn€taa:yIyI methyl Jcetone is a colourless, aromatic oil, boilings 
at 263° (uncorr.) ; its oxime forms colomless needles, and melts at 
103° (nncoiT.). A. Gr. B. 


Action of Ammonia on DerivatiyeB of the Ethyl and Methyl 
Salts of Orthamidobenzoic Acid. By B. Zacharias (7. pr. Ohem, 
[2], 43, 432 — 450; compare Hnbner, Annalen, 195, M).— Ethyl 
amidonitroibenzoatp [OOOEt : KHa : = 1 : 2 : 3] is obtained by 

beating in a sealed tube at 130 — 150° a mixture of etbyl nitroethoxy- 
benzoate [COOEt : OEt : B’Os = 1:2:3] and alcoboHo ammonia. 
It crystallises from 90 per cent, alcohol in beautiful, dark-yellow 
needles, and melts at 109°. On continued digestion with baryt<i- 
water, and rabsequent addition of hydincbloric acid to the spaiingly 
soluble barium salt thus obtained, a substance identical with amido- 
nitrobenzoic acid [OOOH : ’NK 2 : 3^02 = 1:2:3] separates. 

Ethyl acetamidonifrobenzoate [OOOEt : HHAc : ^02 = 1 : 2 : 3] is 
obtained by heating together a mixture of ethyl amidonitrobenzoate 
and acetic chlonde. It crystallises from water in white needles, 
melts at 102°, and is exceedingly soluble in cold alcohol, ether, 
benzene, chloroform, and light pet^leum. On digestion with aqueous 
ammonia, it forms the corresponding ammonium salt^ hut, on heating 
in a sealed tube at 170° with alcoholic ammonia, the compound 

BfOa'CeHs-^^ ^Me This compound is insoluble in 

ordinary solvents, ex^pt hot alcohol, from which it separates in small, 
brownmh crystals ; it melts with decomposition at 264°, gives a 
potassium salt crystallising in yellowish-red needles, and a methyl 
^It crystallising in white needles which melt at 175° ; it forms 
insoluble salts with the heavy metals ; and, on redaction with tin and 
hydrochloric add or stannous chloride, gives a base which crystallises 
in TOloimleBB needles, and melts at 230-— 232°. On acetylation of ethyl 
amidonitrobenzoate, a yellow compound is obtained, which aj>pears to 
be an isomeride of the ethyl acetamidonifcrobenzoate melting at 102° 

Ethyl nitrohenzoylamidohenzoate [COOEt : NHBz : NO* = 1 : 2 ; 31 
is obtained by warming ethyl amidonitrobenzoate (m. p. 109°) witfi 
be^oic emoride. It forms yellowi&h-white crystals, melts at 85’6° 
^d isp^dily soluble in alcohol, ether, benzene, and chloroform. On 
heatang it with alcoholic ammonia, it yields the compound 




wHdi raystell^ in slender, white needles, not melting at 250°, and 
13? ® 7 ®*““jsing from alcohol in slender, white needles 

chbride, C00Bt*0,B*-]5r,Cl 
[OOOEt . N : NCI _ 1 ; 2], obtained from ethyl orthamidobenzoate, 

"With cold w^neons ammonia, hensazimide, ia formed ; 

hai the anthor has not sneceedod in prodnobg a ai^ly constituted 
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closed-cliain compound by tbe action of aqneons ammonia on etbyl 
metbyinitrosoamidobenzoate [OOOBt : br(!N'0)Me = 1 : 2]. When 
the last-named compound is heated at 140 — 150® with aqueous 
ammonia, a mixture of orthonitrosomethylamidobenzamide and methyU 
amidobenzoic acid^ OOOH'OeHi'NTHMe [OOOH : K'HMe = 1:2], is 
obtained. The latter softens at 165®, melts at 170®, is soluble in all 
ordinary solvents, but does not form well-characterised salts. 

G. T. M. 

Dietbylcarbobenzonic Acid. By B. A^j‘=!Chdtz and W. Bebns 
(A?inaZe», 261, 298 — 309). — ^The acid first prepared by Limpricht and 
Schwanert {Annalen^ 155, 63), by the action of alcoholic potash on 
deoxybenzoin, and named by Zagoumenny (this Journal, 1877, ii, 
194) dietbylcarbobenzonic acid, has the composition CiaHia02, but its 
constitution has not yet been ascertained. It distils under gi'eatly 
reduced pressure with slight decomposition, and is insoluble in am- 
monia and alkaline carbonates, but soluble in concentrated potash ; it 
seems not to contain a carboxyl group, and it does not combine with 
hydroxylamine, phenylhydrazine, or acetic anhydride. When treated 
with hydrogen chloride in alcoholic solution, it is converted into a 
colourless, liquid, diethyl derivative, which boils at 207 — ^209° (11 mm.) 
and has the composition C 20 H 22 O 2 . It is not acted on by sodium 
amalgam, but when distilled over zinc-dust it yields stilbene, and 
when boiled with hydiiodic acid and amorphous phosphorus it is con- 
verted into a colourless, crystalline compound melting at 132 — 134®, 
which tbe authors name isodiethylcarhohensonic add; this substance is 
probably identical with the compound obtained by Limpricht and 
Schwanert (Zoc. cit) by heating diethylcai*bobenzonic acid at 100® with 
hydrochloric acid. 

When dietbylcarbobenzonic acid is boiled with excess of nitric acid 
of sp. gr. 1*18 until oxidation is at an end, it is converted into a com- 
pound of the composition CibHwOj, which melts at 120®. On fusing it 
with potash in the manner described by Zagoumenny, an inflammable 
gas is evolved, and on dissolving the melt in water and acidifying with 
hydrochloric acid, there is produced a precipitate which is completely 
soluble in ammonia: when this product is distilled under greatly 
reduced pressure (12 mm.), it yields a small quantity of a colourleBS 
liquid with an odour of butyric acid, benzoic acid, and a thick, colour- 
less oil boiling at about 176*5® (15 mm.), which has the composition 
CiiHu 02. On treating this oil with potassium permanganate, it is 
converted into benzoic acid ; it is, therefore, a phenylvaleric acid, and 
not diethylbenzoic acid as was supposed by Zagoumenny ; it is not 
identical with either of the known phenylvaleric acids, both of which, 
namely, the normal acid and phenylethylpropionic acid (benzylethyl- 
acetic acid), have been prepared by Baeyer and Jackson. 

Ethyl phenyhalerate, OisHuOs, prepared by treating the acid obtained 
from dietbylcarbobenzonic acid with hydrogen chloride in alcoholic 
solution, is a colourless liquid boiling at 144 — 146® under a pressure 
of about 15 mm. The chloride^ CuHhOOI, is obtained when the acid 
is treated with phosphorus pentachloride ; it is a colourless liquid 
boiling at 129 — 131° under a pressui*e of about 11 mm. The aniUde^ 
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CnHijXO, prepared from the chloride, separates from alcohol in 
rhombic crystals, a : : c = 0*68451 : 1 : 0*60844, meltings at 

101 — 102 °. 

Benzylethylacetic acid (phenylethylpropionic acid) can be prepared 
by hydrolysing ethyl benzylethylacetoacetate ; it boils at 172—174° 
under a pressure of about 15 mm. The chloride is a colourless liquid 
boiling at 145 — ^150° under a pressure of about 24 mm. The anilide^ 
C 17 H 19 NO, sepaiutes from alcohol in large, well-defined, monosym- 
metrie crystals, ai h : g : = 0*81716 : 1 : 1*1885, p = 70° 28^, melting 
at 88-89°. P. S. K. 

Additive Products of Ethyl Sodacetoacetate and Sodio- 
malonate *with Ethereal Salte of Unsatorated Acids. By A. 
Michael and P. C. Freer (J. pn Oheim, [2], 43, 390 — 395 ; compare 
Auwers, this voL, p. 546). — ^The first product of the reaption of ethyl 
sodacetoacetate on ethyl cinuamate (Abstr., 1887, 672) is an additive 
compound of one molecule of the latter with two molecules of the 
former. The compound OisHwO^ is obtained when this additive pro- 
duct is heated with alcohol ; it melts at 144 — 145°, not 140*5° (Zoc. cZA), 
and gives an amorphous, white Jiydrazoue, CisHieOslN'NHPh, which 
melts at 74 — 75°. When the compound CisHieO* is saponified with 
alcoholic potash, Kpotdssium salt is obtained ; the corresponding acid 
melts at 95° with evolution of carbonic anhydride, yielding a compound 
which crystallises in long, lustrous needles, melts at 
184 — 185°, and dissolves in alcohol and ether, but not in light 
petroleum. 

The substance CiJEioOs yields two oximes, the one, CsiH^OallSrOH, 
when a neutral (sic) solution of the substance in ammouia is mixed w ith 
hydroxylamine hydrochloride, as a white, amorphous precipitate 
which melts with decomposition at 129 — 131° ; the other, OisHkOINOH, 
when hydroxylamine is added to an aqueous or alcoholic solution of 
the substance, as a white, amorphous compound melting at 172° and 
soluble in alcohol and ether but not in light petroleum ; it is thus 
proved that CmHisOs contains a carbonyl gi*oup. The compound 
C 34 H 2309 lNPh, obtained by heating O 19 H 12 O 3 with aniline (equal 
mols.) in alcohol, crystallises in white oct^edra, melts at 237 — 238°, 
and is insoluble in aqueous sodium carbonate and hydroxide. 

When the compound C 13 HJ 2 O 3 is heated for some rime with aqueous 
alkalis, a new substance CkHuO^ is obtained ; it crystallises from 
light petroleum in concentric groups of needles, from water and* 
carbon bisulphide in large, hard prisms, melting at 83 — 84° ; it 
behaves as an acid hut not an unsatui*ated one ; with iodine in an 
alkaline solution, it pelds iodoform ; its silver salt (with J mol. HaO) 
forms a white precipitate ; its oxime is an amorphous substance, melts 
at 93° — ^94° with decomposition, and dissolves in alcohol and ether. 
Dilute polnssium permanganate solution oxidises the substance 
CisHi^Oa, with formation of benzoic acid and an unidentified, volatile 
add, ^ When reduced with sodium amalgam in alcohol, O 12 HX 4 O 3 yields 
a thick oil, Cis^uOs, which distils undecomposed at 271 — 273? 
fl7 mm.) and behaves as a lactone, thus indicating that OwHu® 
is a carboxy-acid of the constitution COMe-CHi-OHPh-OHa-OOOHt 
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the lactone being a S-lactone of the constitation 

The substance 0i2Hi20abas the same empirical formula as cinnamyl- 
acetone (m. p. 8^°), but is not identical witb it. A. Q-. B. 

Derivatives of {Phenyl SaJicylate (Salol), By W. Kotbcfi 
(J. jpr. Ohem. [2], 43, 378 — 389 ; compare Abstr., 1890, 1284). — 
Phenyl acetylsalicyJate (acetyhalol), OAc*C6H4'COOPb, is obtained by 
beating acetic chloride or acetic anhydride with dry pbenyl salicylate 
and pouring the liquid into absolute alcohol ; it forms stellate crystals 
and melts at 97®. 

a-Phenyl nitrosalicylate [NO2: OH ; COOPh = 5:2:1] has been 
already described (Ahetr., 1890, 1284) ; it is also obtained by heating 
5-nitrosalicylic acid (m. p. 222°; compare Hiibner, Abstr., 1879, 380) 
with phenol and phosphorus oxychloride at 120 — 130° for several 
hours (compare Hencki and Basin sky, -/. pr. Chem [2], 31, 472). 

^-PJievyl nitrosalicylate [XO2 : OH : COOPh = 3 : 2 : 1] is pre- 
paired by heating S-nitrosalicylic acid 'with phenol and phosphorus 
oxychloride at 100° ; it crystallises in prisms which melt at 101°. 

OL-Phenyl acetylnittosalicylaie, prepared from a-phenyl nitrosalicylate 
and acetic anhydride, ciystallises in slender, white needles melting at 
118°. The nitration of phenyl acetylsalicylate with nitric acid only 
yields a-phenyl nitrosalicylate. ^-Phenyl nitraceiylsalicylate^ prepared 
h*om j8-phenyl nitrosalicylate and acetic anhydride, melts at 95°. 

Phenyl dinitrosalicylate (Abstr., 1890, 1284), is sparingly soluble 
in alcohol, more so in benzene and chloroform, and most so in glacial 
acetic acid. PJietiyl dinitracetylsalicylaie cxystellises in slender, white 
needles and melts at 118°. 

Orthoniti'ophenyl dinitrosalicylate (phenyl trinitrosaJicylate, Zoc. 
dt) is obtained by acting on phenyl salicylate with a mixture of nitric 
acid (sp.gr. 1'525) and strong sulphuric acid ; it ciystallises in silvery 
leaflets and melts at 100°. By saponiflcation it yields orthonitrophenol. 
ParanitropJienyl dinitrosalicylate is similarly obtained, but the reaction 
mass is extracted with glacial acetic acid instead of alcohol ; it forms 
yello'wish needles and melts at 176°; it 3delds paranitrophenol on 
hydi^lysis. Paranitroylienyl diniiracetyhaUcylate melts at 156°. 

The author’s attempts to obtain a trinitrosalicylic acid failed. An 
isomeride of dinitrossdicylic acid was obtained ; it mdts at 95° and is 
convei*ted into the known acid (m. p. 173°) when recrystallised. 

A. Gt. B. 

Action of Ammonia and Methylamdne on Derivatives of 
the Ethyl and Methyl Salts of Nitrohydroxyhezusoic Acids. 
By P, Thibme (J. pr. Ohem, [2J, 43, 451 — 482). — When a mixture of 
ethyl nitrohydroxybenzoate [COOEt : HO3 : OH = 1:3:4] and 
alcoholic ammonia is heated together for 8 — 16 hours, at 180°, in 
sealed tubes, the compound 0OOBt*06H3(N02)*O]SrH4 is formed, 
without the least trace of a nitrohydroxybenzamide. 

Ethyl nitrethoxyhenzoate [COOEt : HO3 : OEt = 1 : 3 : 4] crystal- 
lises from alcohol in nearly colourless needles or scales, melts at 64°, 
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is insolu'ble in water, but dissolves readily in alcobol, ether, benzene, 
and chloroform. On digestion with alcoholic ammonia at 180 — 140®, 
it is converted almost qnantitatively into ethyl nitmmidoheiizoaft* 
[COOEt : 1^62 : = 1:5:4], which crystallises from alcohol in 

long, yellow needles," melts at 136®, and readily snblimes. If aqueons 
ammonia is employed instead of alcoholic ammonia, ammonium nitr- 
ainithhensoate is foimed. 

Xitramidohenzamide [COZlirHs : IIO 2 : NH 2 = 1:3:4] is obtained 
when the above-described ethyl nitramidobenzoate (m. p. 136®) is 
heated with aqueous ammonia. It crystallises from water in long, 
felted, yellow needles, melts with decomposition at 226®, and sublimes 
sit a lower temperature. 

Ethyl nitmcetamHohenzoate [OOOBt : NO 2 : NHAc == 1 : 3 : 4] 
crystallises in long, white, felted needles, melts at 95 — 96®, readily 
sublimes, and is converted on heating with aqueous aihmonia into 
// m monium )i itra nddohenzoate. 

Ethyl niti'omethamidubenzoate [COOEt : ITO 2 : NHMe = 1:3:4] 
is readily formed by heating ethyl nitrethoxybenzoate (m. p. 64®) 
with methylamine (2 mols.) in alcoholic solution. It crystallises 
from alcohol in orange-yellow, prismatic masses, melts at 100®, and, 
on treatment with potadi and subsequent addition of hydrochlox‘ic 
acid, gives a corresponding nitromethamidoheiutoio acid, which crys- 
tallises from alcohol in pale-yellow needles, and melts with decompo- 
sition at 295®. 

Ethyl dinitrohydfroxyhemoate [COOEt : (^ 02)2 : OH = 1 : 3 : 5 : 4] 
is obtained on forther nitration of the mononitro-compound (m. p. 
64®) with a mixture of nitric and sulphuric acids. It crystallises 
from alcohol in long, stout, yellow needles (compare Salkowsky, 
Amialen, 163, 50), melts at 87®, and is converted by aqueous ammonia 
into the corresponding ammonium salt. Ethyl dinitretho^vyhenzoate 
[COOEt : (!N'0 s) 3 : OEt = 1 : 8 : 5 : 4] crystallises in colourless needles 
melts at 56®, and is converted by alcoholic ammonia into the corre- 
sponding ethyl dinitramidobenzoate, which crystallises fix>ni alcohol 
in lemon-yellow, glistening scales, and melts at 114® (Salkowsky, 
2 oc, cit). 

Ethyl nitrethoxyhetizoate [COOEt : 'N'02 : OEt = 1:4:5] crystal- 
lises in white, prismatic needles, melts at CO — 61®, and is convorted, 
on heating at 180® with alcoholic ammonia, into the con'espondiiig 
iiitrethoxybenzamide, which crystallises from hot water in slender 
needles melting at 202®, and on hydrolysis with potash, and sub- 
fequent treatment with hydrochlono acid, gives the corresponding 
free acid, crystallising from alcohol in light-yeUow needles, and 
melting at 216’ 5®. When heated with aqueous ammonia, ethyl nitr- 
ethoxybenzoate (m. p. 60 — 61®) is converted into nitramidohenzoio 
add [COOH : NO 2 : !NH 2 = 1:4: 5], which crystallises from water 
in hnok-red scales, and melts with decompositiou at 290®. 

Ethyl nitramidobenzoate [COOEt : hr02 : NH 2 =1:4:6] melts 
at 139® (compare Hayser, Abstr., 1886, 149), and is converted by 
aieoholic ammonia, at 160—170®, into uiiramidob&tizamide 

[COlffH* : ¥02 : HH 2 = 1 r 4 : 6], 
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■which crystallises from water in slender, reddish -yellow needles, and 
melts at 231 — ^232®. 

Ethyl nitrethoxyhenzoate [COOEt z'NOy. OEt = 1:4:5] is con- 
verted, by heating with methylamine, into 7iitro7net7iamidol)€nso- 
methylamide [CONHAIe : ITO2 : NHMe = 1:4:6], which melts at 
194°, and, on hydrolysis and snbseq'nent treatment with acid, 
gives nitrometliyJamidobenzoiG acid [COOH : NOo : NHMe = 1:4:5], 
crystallising from alcohol in rhombic plates or prisms, and melting 
with decomposition at 268°. 

Nitrohyrlroxylensoic acid [COOH : HO3 : OH = 1:2:3] crystal- 
lises in yellow prisms containing 1 mol. H2O, and, when anhydrons, 
melts at 178®. Its ethyl salt melts at 124°, and does not give a nitio- 
hydroxybenzamide when heated with aqueous or alcoholic ammonia. 
The corresponding ethoxyethyl salt crystallises from alcohol in 
almost colourless, prismatic prisms or plates, melts at 63 — 54°, is 
not acted on by alcoholic ammonia, and gives, with aqueous ammonia, 
the original nitrohydroxy benzoic acid (m. p. 178°). 

Ethyl nitrohydroxybenzoate [COOEt : HO3 : OH = 1:5:2], which 
melts at 96°, gives Hiibner’s nitrohydroxybenzamide (m. p. 225°) on 
digestion with alcoholic ammonia. Under like conditions, the corre- 
sponding ethyl nitrethoxybenzoate (m. p. 68°) gives an ethyl niti*- 
amidobenzoate, which crystallises in slender, yellow needles melting 
at 145°, and corresponds in constitution with Hiibner’s nitroamido- 
benzoio acid (m. p. 263°). 

MTiyl nitromefhamidohmzoaie [COOEt : HHMe : HO3 = 1:2:6] 
is formed when the corresponding ethyl nitroethoxybenzoate (m. p. 
194°) is heated in a sealed tube, at 150®, -with methylamine (2 mols.). 
It crystallises in greenish-yellow needles, melts at 103°, and may be 
readily sublimed. The free acid ciystallises in small, bright-yellow% 
pearly, rhombic plates, melts at 259^, and is easily soluble in alcohol 
and ether. NitrmneiJiximidohenzomethylamide 

[OONHMe : HHMe : NO* = 1 : 2 : 5] 

crystallises in long, thin, yellow needles, melts at 204°, and readily 
sublimes. 

EfJiyl nitracefamidohenzoate [COOEt : NHAc : ISTOs = 1:2:5] 
forms long, colourless needles, melts at 153°, and is converted by 
alcoholic ammonia into meta^iitro-fi-Tiiethyl-B-oxyquinazoUne^ 

This compound crystallises from alcohol in almost colourless, four- or 
six-sided plates, turns brown at 280° without previously melting, 
and gives rise to salts, which are not well characterised, with th^e 
exception of the methyl salt, which melts at 165° ; and may also be 
obtained by acting on ethyl nitracetamidobenzoate with ammonia. 

MJiyl ^litracetyhnetkamidobenzoate [COOEt : IfMeAc : HO3 = 
1:2:5] forms large, colourless plates, and melts at 66°. On heating 
with alcoholic or aqueous ammonia, it furnishes ethyl nitrometh- 
amidobenzoate and ammonium nitromethamidobenzoate respec- 
tively. 
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The formation of the above-described compounds shows that the 
action of ammonia on the derivatives of the ethyl salts ot nitro- 
hvdroxybenzoio acids is determined both by the relative position of 
the substituted gi*oups in the nucleus, and by the temperature. In 
the case of the metanitrobenzoates, no acid amide is formed, whilst 
in that of the paranitrobenzoates, acid amides are readily foimed. 
In the case of ethyl metaniti*o-orthoethoxybenzoate, only the ethoxyl 
attached directly to the nucleus is displaced by amidogen at 125®, 
whilst at 170 — ^180° the ethoxyl of the carboxyl group is also replaced. 

G. T. M. 

Metanitroconmajin. By C. Tae^jb (A?*c7i. Tharm.^ 229, 71 — 
ggj, — ^Niti'ocoumarin, N02‘C9H502, obtained by the action of fuming 
nitric acid on coumarin, melted at 187°, but after sublimation between 
watch glasses this fell to 183° ; Bleibtreu (Amialen^ 59, 191) gives 
the number as 170°. By oxidation with potassium permanganate in 
an alkaline solution, metanitrosaiicylic acid was obtained, indicating 
that the carboxyl group is in the meta-position, and the nitrocoumarin 
is of the meta-type. Metamidocoumarin, O9H7NO2, described by 
Eiapoli and Chiozza {Annalen^ 95, 253), was more simply prepared 
by ^ssolving nitrocoumarin in aqueous ammonia, heating nearly to 
boiling, and adding feirous sulphate solution until the precipitate 
appeared pure black ; this was filtered hot, washed a few times with 
hot water, and the filtrate was allowed to remain, when needles of 
the amidocoumarin crystallised out. This compound melts at 1C4® ; 
Ibrapoli found 168°. The platinochloride was analysed. Dibromo- 
metanitrocoumarin, lSr02*C9H5Bra02, was obtained by exposing pow- 
dered metanitiocoumarin in a thin layer to bromine vapour for some 
days. After washing with alcohol, and recrystallising from chloro- 
form, the prisms obtained melted at 151°, dissolved readily in alcohol, 
chloi^orm, and ether, but with difficulty in carbon bisulphide and 
light petroleum. Xitrosalicylaldehyde (unsymmetrical, melting at 
125®), when heated over the free flame with acetic anhydride and 
sodium acetate, is converted into metanitrocoumarin. J, T. 

The Tannin of Algarobilla and Myrobalans. By G. 

(Arch. Fhann., 229, 123 — 160). — ^The legumes of several Chilian 
plants of the genus Ocesalpima have been employed in Europe for 
tanning and dyeing. Two tanning principles are found in algaro- 
billa : one, occurring to the extent of 8 to 10 per cent., is the glucos- 
ide of gallotannic acid, and by hydrolysis yields gallic acid and 
dextrose ; the other, occurring in much largei‘ quantity, is a sugar- 
free tannic acid which readily decomposes into ellagic acid, OuHcOg 
-b 2H3O. This new ellagotannic acid, CiiHioOio, has already been 
obtained in p impure form by Lowe, from the fmit of myrobalan 
and divi-divi The dextrose noted above yields glucosazone when 
treated with phenylhydiazine (compare Fischer, Abstr., 1885, 63). 
The molecule of ellagotannic acid contains five hydroxyl groups, 

S laceable by acetyl, and its constitution may be thus represented 
Ia(OH!)j*000*0*Ha(OH)3*OOOB[. Elhigic acid loses its water of 
crystallisation at 100®. This acid, when ti*eated with acetic anhydride, 
yields a tetracetyl derivative, as SchifE also has shown. The tanning 
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principle of myrobalans is also a mixtni*© of gallotannic glacoside with, 
a mnclL larger amount of ellagotannic add. In both algarobilla and 
myrobalans, gallic acid exists in smdl quantity; the former also 
contains a little oxalic acid. J. T. 

Shikimic Acid. By J. F. BYKiiiTff (Ber., 24, 1278—1303).— 
Shikimic acid, 07Hio03, the preparation of which has already been 
described (Abstr., 1886, 95), forms a white, crystalline powder con- 
sisting of slender needles, melts at 184*’, and has a sp. gr. of 1*599 at 
14®. It dissolves in 5*5 parts of water, and in 20 parts of ordinary 
alcohol, readily forming supersaturated solutions, but is almost 
insoluble in absolute alcohol, ether, and benzene; it has a sp. 
rotation of —246*3®, and a conductivity constant of 0 0071. The 
ammonium salt, which ciystallises in rhombic sphenoids (a : : c = 

0*827 : 1 : 1*759), has an even stronger rotatory power, and therefore 
these two substances are amonsr the most powerfully active com- 
pounds at present known. The add does not reduce silver or 
copper solutions, but immediately decolorises alkaline potassium 
permanganate. 

When barium or calcium shikimate is heated to about 230°. it 
yields products which show the qualitative reactions of catechol and 
dihydroxybenzoic acid, whilst the acid on fusion with potash yields, 
in addition to these, two compounds which appear to be meta- and 
para-hydroxybenzoic acid. On distillation, the calcium salt yields 
considerable quantities of phenol, which is probably foimed according 
to the equation C7Hio05 = GcHeO -f COs + 2H3O. 

The anhydrides of fatty acids act upon shikimic acid at their 
boiling point with formation of tii-substituted derivatives, the tri- 
aceiyl, topropionyl, and tributyryl compounds having been prepared. 
They ai’e all yellowish, amorphous substances which could not be 
obtained crystalline ; the number of acid radicles present was ileter- 
mined by titration, and in every case the result agi*eed with the sup- 
position that three such groups have entered the molecule. Hence 
bhikimic acid must contain 3 hydroxyl groups, and as it must, from its 
pronounced monobasic character, also contain a carboxyl group, the 
condition of all 5 atoms of oxygeu is accounted for. Attempts were 
made to obtain ethereal salts of the acid, and of its triacetyl and tri- 
bntyiyl derivatives, but in every case the etherification was only a 
partial one. 

If shikimic acid is warmed with concentrated hydi^chloric acid, 
partial carbonisation takes place; from the lesidue remaining on 
evaporation, ether extracts parahydroxybenzoic acid, which must be 
formed simply by the elimination of 2 mols. HgO : — 07Hie05 — 2H2O 
= C6H4(0H)“C00H, Other products are formed at the same time, 
but could not be identified. 

Sodium amalgam reduces an acidified solution of shikimic acid, 
forming dihytJrosMJdmic add, C^HuOs. This is separated by neutral- 
ising the solution with soda*, adding slightly less than an equivalent 
of hydrochloric acid, and a large quantity of alcohol. After filtering 
oE precipitated sodium chloride, the remainder of the chlorine is 
lemovcd by silver oxide, the lead salt of hydroshikimio acid pro- 
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ijipitated br alcoliolic lead acetate, and decomposed by hydrogen 
sidphide Tbe acid crystallises with gi^at difijcnlty in bemimorphic, 
mono^mmetric prisms (a : L : o == 1*687 : 1 : 0*976; J3 = 46® 0' 30"'), 
melts at 17o° (nncon.), and dissolves in 7 parts of water. It does 
not reduce silver or copper solutions, nor is it immediately oxidised 
by alkaline potassium permanganate. It dissolves in sulphuric acid 
on warming with evolution of carbonic oxide and formation of a bi’own 
solution, it has a sp. gr. of 1*47 at 9°, a conductivity constant of 
0*0031, and a sp. rotation [a]i> = 18*2® ; in the amorphous condition, 
however, it has a rotation four times as great. The amorphous acid 
is converted by hydrochloric acid, at 100®, into benzoic acid, but the 
CTystallised acid must be more sti*ongly heated before the decompo- 
sition takes place. The reaction takes place according to the equation 
CtHiA = CeHa-COOH + SK^O. 

When an equivalent of bromine is added to a supersaturated solu- 
tion of shikimic acid, thedibromide, C7HioBra06, is formed, and crystal- 
lises from alcohol in rhombic sphenoids {a i h lo ^ 0*933 : 1 ; 1*010). 
Its conductivity constant is about 100 times as large as that of 
shikimic acid, namely, 0*75, and it has a sp. rotation [ajj) = — 58®. It 
reduces copper solution, and is reconverted by zinc and acetic acid 
into shikimic acid; on warming its aqueous solution, or, better, by 
the action of the theoretical quantity of silver oxide, it loses hjdrogoii 
bromide, forming hroriMshihimolactoney C^HsBrOs, which is also con- 
tained in the alcoholic and ethereal mother liquors of the dibromide. 
It is quite neutral, dissolves in water and ordinary alcohol, melts at 
235® (uncorr.), and has a sp. gr. of 1*965 at 11®, and a sp. rotation 
[aQi> = 4-22®. It crystallises in hemimorphic hexagonal needles 
(a : c = 1 : 2*4695), and scarcely reduces copper solutions, but forms 
silver bromide on heating with i^ver nitrate. 

When the bromolactone is treated with baryta-water, it is con- 
verted into dikydroxysldkimic a&id^ which crystalliscb in 

long, monosymmetric needles (a : b : e = 2*021 : 1 : 1*407 ; J3 = 74° 4' >, 
melts at 156° with formation of a lactone, is optically inactive, and 
has a conductivity constant 25 times as great as that of shikimic acid, 
namely. 0*072. 

The author has also made certain observations with regard to 
quinic acid, C^HisOa, and qninide, C7H10O6, which are closely allied in 
constitution to shikimic acid. The sp. rotation of the former was 
found, in agreement with Hesse, to be [a]D = —43*8®, and is thcre- 
foore only one quarter of that found for shikimic acid, and varies much 
less with the concentration. Qninide was prepared according to Hesse’s 
method (Annalen, 110, 336), and was found to have the properties 
ascrited to it by him- As it is completely neutral and optically 
inactive, it cannot be identical with shiJdmic acid. On boiling with 
milk of lime, it yields a calcium salt (C7Hu06)sCa + 4H3O, which, 
with acids, forms an inactive qninic acid. This has a conductivity 
c on sta nt ctf 0*022, compared with 0*0277 for the active acid. 

The above results in the case of shikimic acid, although from lack 
of material not as complete as is desirable, show that it must be a 

acid^ C8He(OH)8*COOH. The position of 
tl» athykne linkage and of the hydroxyl groups cannot he stated 
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with certainty, but tbe author regards the following formula as the 
most probable : — 

OH-OH<®|<Og;0^-OOOH. 

The stability of the compound towards alkalis renders it probable 
that the ethylene linkage is between the and carbon atoms 
(compare this vol., p. 452), and the above arrangement of the 
hydroxyl groups is the only one which readily explains the formation 
of the various benzene derivatives by the loss of water, unless the 
elimination takes place between groups in the para-position to one 
another, which is not at all probable. This formula is also in agree- 
ment with the relations between the conductivity constants of the 
different derivatives. 

The constitution of quinic acid is regarded by the author as being 
probably represented by one of the following f ormnlse : — 

C(OH) -COOH. 
H. G. C. 

4 : S-DicMorophtlialiG Acid: Derivatives of Ortho-xylene. 
By A. Claus and 0. (xBonewbo (tT, pr. Chem. [2], 43, 252 — ^259). — 
Experiments which will shortly be published show that the orientation 
of the diohlorortho-xylene which yields the dichlorophthalic acid 
melting at 183'’ (Abstr., 1885, 972) is [Me* ; 01* = 1 : 2 : 4 : 5] ; the 
orientation of the acid is therefore also settled. 

4i:6-JDicJilorqpJhthalic anhydride^ obtained by heating the acid at 
130**, sublimes in long, colourless needles, and melts at 143® (uncorr.). 
The potassium^ sodivm^ OAnmonimi^ bwriwm (with 2 mols. H20), calckm, 
(with 4 mols. HaO), and copper salts are described. When the acid 
was distilled with the calculated quantity of soda-lime, it yielded a 
chlorobenzene which gave 4-nitro-l : 2-dichlorobenzene (m. p. 43®) 
on nitration ; this, taken in conjunction with the fact that neither of 
the chlorine atoms in this dichlorophthalic acid can be in the 3- or 
6-position, is confirmatory of the above orientation. 

4-Chloro-l : 2-xylene boils at 195® (uncorr.), not 205® (Abstr., 1885, 
972) . : 2-sieylene^ obtained by mixing the chloro-xylene 

(1 vol.) with nitric acid, sp. gr. 1‘5 (3 — 4 vols.) in the cold, and 
heating for half an hour on the water-bath, forms small needles 
which melt at 73® (uncorr.). 5-Bromo-4-cJ^Zoro-l : 2-arpZe»e, obtained 
by brominating the chloro-xylene in chloroform in presence of iron, 
and distilling with steam, crystallises in long, colourless needles, 
and melts at 75® (uncorr.). i?’'i^ro-5-5rowo-4-c)tZoro-l : 2-sByfewfi, crys- 
tallises in small, colourless prisms, melts at 223® (uncorr.), and 
dissolves easily in acetone and in chloroform, sparingly in alcohol. 

h-Brtmo^MoropMlialie otM is obtained by heating the bromo- 
cbldro-l : 2-xylene with nitric acid (sp. gr. 1*1) for 5 — 6 hours in a 
sealed tube at 180 — 190®; it crystallises in aggregates of colourless, 
naci*eous needles, melts at 205® (uncorr.), and is easily soluble in 

VOL. LX. 3 a 
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water, alcohol, and ether. The avhijdi ide sublimes when the acid is 
heated at 120® in the form of small needles ; it melts at 185® (tincorr.). 
The sodmni salt (with o mols. H3O) and larium salt (with 3 mols. 
H2OJ are described. 

4iih-Bic1ilorO"Z~bromoAi2-xylme^ obtained by* brominating dichlor- 
ortho-xylene (m. p. 237° with bromine in presence of iron, forms 
slender, coloni-less, felted crystals which melt at 90® (uncoiT.). 

A. G. B. 


Benzeneazomalonic Acid. By R. Meyeb {Ber,, 24, 1241 — 
1245 J. — The author has already shown (Abstr., 1888, 369) that the 
benzeneazomalonic acid obtained from diazobenzene chloride and 
ethyl sodiomalonate is identical with the compound prepared from 
phenylhydrazine and mesoxalic acid. In place of the method pre- 
viously given, the author recommends the following : — 16 grams of 
ethyl malonate is dissolved in 250 o.c. of alcohol, a solution of 
14 grams of crystallised sodium acetate in 62 per cent, alcohol added, 
and then gradually a well-cooled solution of diazobenzene chloride, 
containing an excess of 4 mol. hydrochloric acid, the temperature being 
kept below 0® during the addition, and the solution allowed to remain 
over night. The alcohol is then distilled off, solid soda added, and the 
precipitated sodium salt filtered off and decomposed with hydrochloric 
acid. To purify the aoid it is dissolved in sodium carbonate solution, 
filtered, and the boiling solution again precipitated by hydrochloric 
acid. It then forms slender, yellow needles, melting at 163 — 164° 
with evolution of gas, which consists chiefly of carbonic anhydride and 
a little nitrogen, and also contains traces of ammonia and aniline. 
The silver salt, PhN2'OH(OOOAg)2, is a pale-yellow precipitate, and 
explodes on heating; it reacts very violently with ethyl iodide, and 
must be diluted with absolute alcohol in carrying out the reaction. The 
compound obtained is the mmietJiyl salt, PhR3-CH(OOOII)(COOBt), 
which forms hair-lfe, yellow needles and melts at 114°. The author 
had hoped to obtain the diethyl salt, which wmald have one of the 
following formulsa, according as it is an azo-compound or a hydrazone, 

hrPh:]sr-CH(C00Et)2, iinBrPh-]sr:c(cooEt)a, 

and examine whether it still contained a hydrogen atom replaceable 
by metels, in which case the first foi'mula must be correct, whereas if 
no such replacement took place the compound must have the hydrazone 
constitution. At present this remains an open question. 

H O. 0. 


Benzamidopyruvlc Acid. 
‘ 1257— 1263),-When sodium ethoxide 

w added to a mixture of ethyl oxalate and ethyl hippurate, the action 
pioceeds in theu^al^^nner (Abstr., 1888, 1178), efhylsodiohmizamid^ 
OOOBt*OITa(]SrHBz)-00-COOEt, bemg Wed. It orys- 

triW oat m yeUowwli crusts, wHct become pure white when 

ralvnr aqueous solution gives a precipitate with 

^rmtrate, which Waofcens and yields a mirror ou wanmng. Free 
hewinadoxciaoetate (ethyl oxedhippurafe), ° 

COOEt-OH(lTHB2)*CO-OOOEt, 
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is prepared by acidifying the aqueous solution of the sodium com- 
pound, extracting witii ether, and evaporating in a vacuum. It is 
then obtained as an oil, which solidifies after a time ; it crystallises 
from ether in slender, white, fascicular aggr^ates of needles, contain- 
ing 1 mol. HoO, which is partly evolved over sulphuric acid in a 
vacuum, with formation of the oily anhydrous ethyl salt. The 
hydrated compound melts at 73 — 74°, and gradually decomposes on 
continued heating, is readily soluble in hot water, ether, benzene, and 
alcohol, sparingly in light petroleum. 

The crude ethereal solution in one instance deposited yellow 
crystals which melted at 164° with decomposition, had the composition 
CnHulSfOs, and gave a red coloration with fen‘ic chloride in alcoholic 
solution. The constitution of this compound is unknown. 

Ethyl benzamidoxalacetate readily yields a Jiydrazone^ 
which separates from ether in lustrous crystals, melts at 133 — 134®, 
and gives a deep violet coloration with ferric chloride in sulphuric 
acid solution. On boiling with acetic acid, it loses 1 mol. alcohol, and 
is converted into ethyl phenylbenzamidopyrassohiiGarboxylatef 


NFhC 


.NzzC-COOEt 

CO-OH-NHBz’ 


which forms yellow crystals and melts at 194 — 195°. On boiling 
with aqueous soda, the benzoyl group is not eliminated, but simple 
hydrolysis takes place, the cowesponding acid being formed; the 
latter forms slender, yellowish, matted needles, melts at 185 — 190° 
with decomposition, and is readily soluble in aqueous sodium carb- 
onate, alcohol, and benzene, sparingly in water, ether, and light 
peti’oleum. The benzoyl group can only be eliminated by heating 
with hydrochloric acid at 160 — ^170°, benzoic acid being then formed ; 
the other products, however, form a resinous mass which could not 
be purified. 

Ethyl benzamidoxalacetate is very readily decomposed by alkalis 
with formation of oxalic acid, hippuric acid and alcohol. On treat- 
ment with acids, however, an entirely different reaction taJces place, 
benzamidopyruvic acid, alcohol, and carbonic anhydride being foimed. 
The reaction is best carried out by treating the compound with fuming 
hydrochloric acid at the ordinary temperature, and allowing the mixture 
to remain for several days. The liquid is filtered from a little benzoic 
acid formed at the same time, and the filtrate evaporated in a vacuum ; 
when a certain concentration is reached, the acid separates in reddish 
grains, which are purified by recrystallisation from ether. Benzamido- 
pyruvic acid, 2 THBz*CH 2 'CO'COOH, forms white, flocculent masses, 
which when quickly heated melt at 195° with sudden decomposition, 
and on slowly heating at 190 — 192°. It is soluble in hot water, 
alcohol, and aqueous sodium carbonate, and with phenylhydrazine, 
yields a hydrazone which cannot be readily purified. Its solutions give 
a dark bluish-green coloration with ferric chloride, and precipitate 
silver and copper from their solutions. On heating with hydrochloric 
acid, benzoic acid is formed, but the author has been unable to isolate 
amidopyruvic acid from the other products. H. G. C. 
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Action of Iodine on Sodinm Benzenesnlpliinate in the 
presence of Mercaptan. By R. Oiio and J". Troglr (Ber,, 24, 

X145 ^1146). — ^The authors nndeitook these experiments in the hope 

of obtaining disnlphoxides by the action of iodine on a mixtm*e of mer- 
captan and an alkali snlphinate. This reaction does not, however, take 
place. An alcoholic solution of sodium benzenes ulphinate and sodium 
phenyl mercaptan when treated with iodine yielded phenyl bisulphide 
and benzenesulphoiodide. Sodium benzenesulphinate and sodium 
ethyl mercaptan, treated in a similar way, gave ethyl bisulphide and 
benzene sulphoiodide. B. C. R. 

Thioanhydrides of Aromatic Thiosnlphonic Acids and Poly- 
tfaiosnlphonic Acids. By R. Otto and J. Teogjee (Ber,, 24, 
1125 — 1145). — The Action of lodbie on Botassium JParatoluenetMo- 
snlphonate. — ^When an aqueous solution of tlie thiosulphonate is mixed 
with a solution of iodine in aqueous potassium iodide until a slight 
excess of iodine is present, toluenesulpJiotJnosulplioniti anhydride^ 
(C7H7S02)2S2» is formed. The mixture becomes milky, and a resinous 
compound is deposited, and is purified by extraction with ether; 
it crystallises from light petroleum in needles, sinters at 105°, 
and melts at 109°. This compound was the only product of the 
reaction ; in all the other experiments a mixture was obtained of this 
compound and two others, namely, the thioanhydride of tohienethio^ 
stMfumicaoid^ (07137802)38, and tolii^mdimlphotJdomlphmic anhydride^ 
(<3537862)283. Ror shortness sake these compounds are called the 
trithio-, tetrathio-, and the pentathio-compound. Sulphonic acid 
and free sulphur are also formed by the action of iodine on the thio- 
sulphonate; salts of toluenesulphonic acid were only obtained in 
insignificant quantity. 

Potassium toluenetbiosulphonaie (40 grams) dissolved in water 
was gradnally mixed with a 10 per cent, alcoholic solution of iodine 
(20 grams). The prodnet is a white, crystalline mixture of the 
tetrathio- and pentathio-compounds with a little of the tritbio- 
compound- By extraction with light petroleum, the trithio- and 
tetxathio-componnds are separated. The former is purified by crys- 
tallisation from alcohol, and melts at 133®. The prodnet insoluble in 
light petroleum is crystallised from acetic acid, and yields the penta- 
thio-compound which melts at 180 — 182°. Three other experiments 
gave a similar mixture. The tetrathio-compound is split up into- 
tile pentathio- and tiithio-compounds when boiled for some time with 
acetic add in a reflux apparatus. The trithio-compound (the thio- 
anhydride of toluenethiosulphonic add), (07117802)38, is obtained by 
gradually adding a solution of iodine in potassium iodide to a solution 
oontaining potassium toluenesulphinate and potassium toluenethio- 
solphonate in molecular proportion. The product is purified by 
washing with a solution of potassium iodide aud with water, and 
dystalliBation from benzene. It melts at 133—134°. In a second 
eapeodnisat, the tetra- and pentathio-compounds were also obtained. 

of Iodine on <1 nvudure of Sodittm Toluenesulphinate and 
Sodjiwi Sulphede in molecular proportion,— W. Spring has stated 
tiiat sodium thiosulphate is formed by tbe action of iodine on 
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a mixture of sodium sulphite and sodium sulphide (Ber., 7, 1157). 
Hence it was of interest to study the action of iodine on a mixture of 
sodium toluenesulphinate and sodium sulphide. An alcoholic solution 
of iodine is gradually added to an aqueous solution of sodium sulphide 
and sodium toluenesulphinate in molecular proportion, untU the 
yellow precipitate of sulphur which is first formed no longer redis- 
solves ; this shows that it no longer consists of sulphur, but of the 
thio-anhydrides of the thiosulphonio acid, that is, the products of the 
further action of iodine on the thiosulphonate first formed. The 
product was filtered, and the filtrate evaporated and extracted with 
alcohol. The alcoholic solution contains sodium toluenethiosulphonate. 
In a second experiment, enough iodine was added to convert all the 
thiosulphonate into thiosulphonio anhydride, and on crystallising the 
pi-oduct from alcohol the trithio-compound (m. p. 134®) was obtained. 
Free sulphur was produced in all these experiments. From the pro- 
duction of free sulphur the authors conclude that the reaction takes 
place in two stages, as represented by the equations : — l^SiS 4- I2 = 
^Hal -f- S and 07H7S02lira -f S = 07H7S02S]Sra ; and that the forma- 
tion of sodium thiosulphate and sodium bisulphide observed by Spring 
is a similar reaction. For if a mixture of sodium sulphite and sodium 
sulphide in molecular proportion is carefully treated with an alcoholic 
solution of iodine, sulphur first separates, but redissolves on shaking or 
gently warming the mixture; and sulphur also separates when a small 
quantity of iodine solution is added to a solution of soditun sulphide. 

Action qf Ghhrine on Fotassittm Tohtsnethioml^honate, — When 
the thiosulphonate dissolved in water is treated with an excess of 
chlorine, the pentathio-compound mixed with the tri- and tetrathio- 
compounds is formed ; and &om the mother liquors toluenesulphonic 
acid and toluenesulphochloride are obtained. 

The thioanhydride of paratoluenethiosulphonic acid, (07H7S03)3S, 
•crystallises in the monosymmetric system, 

a : 6 ; c = 2*8289 : 1 : 3*2212 ; p =60'^ 7'. 

The pentathio-compound, (070^7802)383, ciystallises from hot ethyl 
acetate in small, pointed prisms of adamantine lustre, aihic 
=: 1 : 1 : 2*732. The crystals may belong either to the tetragonal or 
rhombic system. 

The Action of Iodine mi Foiassivm BenzenethiosuH^honate . — ^An 
aqueous solution of the thiosulphonate is heated with a 10 per cent, 
alcoholic solution of iodine as long as precipitation takes place. The 
product is extracted with light petroleum and benzene, and the in- 
soluble residue dissolved in acetic acid. The acetic solution deposited 
well-formed crystals of the thioanhydride of hensenethiosuljphonio acid, 
S(PhS02)2, melting at 133 — 134°. The petroleum extracts contain 
a mixture of the tetra- and pentathio-compounds, which could not be 
separated. Sulphuric acid and free sulphur are also formed in the 
reaction, as well as benzenesulphonic acid in inappreciable quantity. 
When potassium benzenethiosulphonate in aqueous solution is treated 
with chlorine, a product is obtained which smells faintly of benzene- 
sulphochloride. On extraction with ether and crystallisation of the 
residue from alcohol, the pure tetraiJdo-coTn^ound^ (PhS02)sS3, is 
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obtained, and melts at 76—77°. Ilie ethereal extract contains a mixture 
of the tetratliio" and pentaumo-componnds. Snlplmric and benzene- 
snlpbonic acids are also formed, and arc found in tho aqnoons liqtioi* 8 . 
The tetrathio-componnd -when boiled with acetic acid is split np into 
the trithio- and pentathio- compounds, and by fractional ciystallisation 
from ethyl acetate, the latter can be obfeiined pui'o and molts at 
101 — 102° Two other experiments on the action of clilorino gave no 
trace of the tetrathio-componnd, but only the ponia- and tn*thio-com- 
ponnds, together with a substantial qoantitj^ of benzene sulpho- 
chloride, and sulphuric and benzenesulphonic acids. When a solution 
of 50 grams of the thiosnlphonate, cooled with ice, is chlorinated, 
25 grams of product insoluble in water are obtained, and this consists 
almost entirely of the trithio-componnd (m. p. 128 — 132°). 

The thioanhydride of benzenesulphonic acid, (PhS 02 ) 2 S, crystallises 
in the monosymmetrie system, a : 6 : c = 2*8320 : 1 : 2*8280, y3 = 07*6'. 
Plane of the optic axis parallel to the plane of symmctiy. Tho totra- 
thio-componnd, (Ph*S 02 )aS 2 , crystallises in very thin, transparent, 
lustrous plates belonging to the monosymmetrie system, 

«; h : c = 2*2740 : 1 : 1-7425, ^ = 61° 30'. 

The pentathio-compound, (Ph-S 02 )aS 3 , crystallises in transparent,, 
lustrous pyramids belonging to the tetragonal system, a : h : r, =z 
1:1: 2'404. They are heimhedral and are dextro-roiatory, « = 1 *7201. 
e = 1*7077. Since this compound is isomorphons with tho corre- 
sponding toluene derivative, the latter is also probably optically 
active, hut the smallness of the ciystals prevented tho determination 
of the optical properties. 

^ These thio-compounds dissolve easily in warm, aqueous potas- 
sium hydroxide, and also in aqueous potassium sulphide. Tho addi- 
tion of hydrochloric acid to the solution precipitates suli^hur, with 
formation of sulphinic acids. The pentathio-compound of toluene 
when heated with alcoholic ammonia in a scaled tube at 100 ° gives 
free sulphur and ammouium toluenethiosulphonato. Nascent hydro- 
gen reduces the ihioanhydrides to phenyl and tolyl morcapians. The 
pentathio-compound when treated with metallic silver gives tho disulph- 
oxide, 07 H> 7 S 02 *S’C 7 H 7 , and the sulphonic anhydride, ( 0711780 ^) 20 . 
The latter is at once converted into the sulphonic acid. 

Action of Iodine on a Mixture of Sodium JStJiyleul^hiiiaio and 
Sodium Suljphnde ,' — ^An aqneons solution of sodium sulphide and sodium 
ethylsulphinafe in molecnlar proporiion is carefully tinatod with an 
alcoholic solution of iodine in slight excess. A clear solution is 
obtained, from which ether extracts nothing. It contains sodium 
ethylthiosulphinate, which can he separated by evaporating to dry- 
ness and extracting with alcohol. When treated with zinc and 
hydrochloric acid, it yields ethyl mercaptan. Hydrochloric acid 
pr^pitaies sulphur from the aqueous solution with prodnotiou of 
sodmm ethylsulphinate. j), Q, a, 

ajid Aliphatio Thiosulphonic Acids. By JR. Otto 
and A. B 6 SSIKG (Bor., 24, 1147— 1156). —T/ie Action ofUthyl Ohhro^ 
on AlhaU Balts of Aromatic Thioml^honic Ac^.— The authors 
nave shown that ethyl ohlorcarbonate acts on an alkali aroznatio sulph- 
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inate with production of the ethyl salt of an aromatic sulphinic acid. 
The action of ethyl chlorcarbonate on thiosulphonates V7as studied in 
order to determine if disulphoxides, Bi'SO2’S0«H3»+i, or the isomeric 
compounds B.'SO*SOO»H2;i + 1 were produced. The reaction, however, 
takes place in quite a different way, and tliere are formed disulphoxides 
containing two similar aromatic residues, a sulphinic acid, ethereal salts 
of the sulphinic acid, and thioanhydrides of the thiosulphonic acid, 
with separation of carbonic anhydi'ide and sulphur. 

Potassium paratoluenethiosulphonate mixed with alcohol is gradually 
treated with a slight excess of ethyl chlorcarbonate : the mixture 
becomes acid. It is neutralised with potassium carbonate and the 
excess of ethyl chlorcarbonate neuti*alised with more thio-salt. The 
product is diluted with water and extracted with ether. The ethereal 
extract contains toluene disulphoxide, tolyl paratoluenethiosulphonate, 
ethyl toluenesulphinate, and a small quantity of the thioanhydride 
of toluenethiosulphonio acid. The residue, insoluble in water and 
ether, contains free sulphur, the thioanhydride of toluenedisulphothio- 
sulphonic acid, (07117803)388, and the tnthio-compound. The 
aqueous liquors contain unaltered thiosulphonate and potassium 
toluenesulphinate. ‘No gaseous products are evolved except carbonic 
anhydride. The authors put forward equations in explanation of this 
complicated reaction. 

Potassium benzenethiosulphonate when treated with ethyl chloi*- 
carbonate, behaves in an exactly similar way to the toluene salt. 

Action of Phosphorus Pmtachloride on AUzall Thiosulphonates , — 
Spring has stated that phosphorus pentachloride acts easily on sodium 
ethylthiosulphonate and yields a chloride which decomposes on heat- 
ing, with separation of free sulphur, and when treated with caustic 
soda, yields the sodium thiosulphonate ; so that its formula is pro- 
bably EtSsOOl. The authors, however, obtained a different result. 

Potassium ethylthiosulphonate (2 mols.) is well mixed with 
phosphorus pentachloride (1 mol.) and the product poured into iced 
water. An oil is precipitated which is washed with very dilute 
potassium carbonate and dissolved in ether, and the product, after 
distilling off the ether, dried in a vacuum over sulphuric acid. The 
oily product contains only 3 per cent, of chlorine, which shows that 
very little chloride is present. When treated with aqueous potassium 
hydroxide, potassium ethyltliiosulphonate is obtained. The explana- 
tion of this result is obtained on studying the products of the action 
of phosphorus pentachloride on po&ssium benzenethiosulphonate. 
Tlio product of the action of phosphorus pentachloi'ide on the latter 
salt is influenced by the proportions of the two compounds and also by 
the temperature. Phosphorus pontachloxido first acts like fi'ee chlorine 
and phosphoius tnchloride ; potassium chloride and the thioanhydride 
of benzenethiosulphonic acid, (PhS02)3S2, are formed; the latter, 
as stated in the f oregoing paper, easily splits up into the pentathio- 
and trithio-compounds. When the product is treated with potassium 
hydroxide, potassium benzenethiosulphonate is formed. 

The authors conclude that the product obtained from potassium 
ethylthiosulphonate consists of compounds analogous to those ob- 
tained fi*om salts of aromatic thiosulphonic acids. B. 0. R. 
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Synthesis of Indigo from Phenylglyeocine. By L. LsniiitKit 
(j py chem. [2], 43, 303— 304).— This constitutes the author’s con- 
cluding reniMlte’m the controversy between himself and Houmanu 
as to priority. 

Non-Ponnation of an Indigo Derivative by Fusing Para- 
tolylglycocine with Alkalis. By K. Hermann (Ber., 24, 1346).— 
Pure paratolylglycocine does not yield dimethylindigo on fusion with 
potassium hydroxide, as stated by Eckenroth (this vol., p. 722), and 
thus iorms a remarkable exception to several other aromatic glycines 
which have been investigated by the author (this vol., p. 887). 

A. Bf. L. 

Isatin-blue. By C. Sohotten (Per., 24, 1366 — 1373). — DipLperidyh 
isatiii, CisHasNsO, is prepared by heating an alcoholic solution of 
isatin (10 grams) with 2 molecular proportions of piperidine for 
an hour on the water-bath; the crystals formed are collected and 
washed with alcohol ; a further quantity is obtained on adding water 
to the alcoholic filtrate ; the yield is 15 grams. It crystallises from 
alcohol in colourless, flat prisms, does not decompose at 100®, and is 
sparingly soluble in cold alcohol, less so in ether, and almost insoluble 
in benzene and chloroform. It gives a blood-red solution with minei*al 
acids, and, later, decomposes into isatin and piperidine, but is only 
resolved into the latter by alkalis, on heating ; it dissolves in glacial 
acetic acid with decomposition, and production of a green colour. If 
it is heated to 100® and the temperature slowly raised to 150®, a blue 
colour is produced, piperidine in about 1 molecular proporiion is 
eliminated, and ultimately a brown, ciystalline compound is foimed ; 
whilst if it is quickly raised to a temperature between 125® and 160®, 
isatin-blue (see below) is produced. 

Isatin-blue is prepared by shaking dipiperidylisatin with several 
times its weight of acetic anhydride in a closed flask, at the ordhiaiy 
temperature or at 60®, pouring into water, collecting, and washing 
with water: it is also formed when dipiperidylisatin is heated with 
acetic anhydride and absolute ether in a sealed tube at 100®. It is a 
blue powder, which separates from glacial acetic acid in microscopic, 
dichroic prisms ; a streak on a glass plate appears blue by transmitted 
and yellow in reflected light; it decomposes at 230®, a bi-owu oil 
passing over ; it is moderately soluble in glacial acetic acid, forming a 
deep-bine solution, less so in ether and alcohol, and insoluble in benzene 
and chlox'oform. Its solution in glacial acetic acid shows a voiy 
strong band between wave-lengths 655 and 628, and except beyond 
the red there is a weak continuous absorption ; on standing, another 
band is observed between wave-lengths 589 and 580, which is, how- 
ever, due to the decomposition of the compound. The baud observed 
with a solution of indigo sulphate is between wave-lengths 643 and 
616, but the latter shows a much stronger continuous absorption in 
the violet than isatin-blue. A compound dissolving in ether with a 
purple-red colour is formed when a solution of the new colouring 
matter in glacial acetic acid is allowed to remain, or more (luickly 
when heated; also when dipiperidylisatin is treated with acid 
chlorides or anhydrous formic acid, Isatin-blue is readily docoixi- 
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posed by mineral acids, but may be boiled for some time Tvitb 
alcobolio potash before the colour of the solution changes to red ; on 
distilling with the latter, however, piperidine passes over, and a 
brownish-red compound, sparingly soluble in alcohol, and not showing 
the indophenin reaction, remains behind. When dipiperidylisatin 
(2 mols.) is treated with acetic anhydride, piperidine (3 mols. about) 
is obtained, and this leads to the formula CaHnN’sOB for isatin-blue, 
whilst the values obtained by the elementary analysis of the latter 
agree with the formula C-jeHaoNsOi ; its formation and constitution 
are therefore obscure, but it may be related to or identical with the 
colouring matter obtained by V. Meyer (Abstr., 1884, 587), and by 
Ciamician and Silber (ibid., 740), by the action of pyrroline on isatin ; 
it also resembles indin and isatopurpnrin. The author is investigat- 
ing the action of piperidine on quinono and quinol. 

A. Bi. L. 

Benzidinedisulplionio Acid. By H. Limprioht (AnndLen, 261, 
310 — 338). — ^The author has prepai’ed a number of derivatives ot 

2 1 4 1 4 2 

benzidinedisulphonic acid, S03H'CcH3(lirH2)*C6H3(NH2)-S03H; the 
preparation of this acid, which was at first thought to be hydrazo- 
benzenedisnlphonic acid, has been pi’eviously described (Abstr., 1889, 
399 ; compare also Abstr., 1890, 987). 

When benzidinedisulphonic acid (10 grams) is dissolved in soda, 
the solution mixed with sodium nitrite (2 grams), then gradually 
treated at 0® with dilute sulphuric acid and kept for several days in 

the cold, the cKcwfo-oompound, S03H*06H3(N’H2)’06H3<®^^]Sr, is 

deposited in reddish-yellow crystals, together with benzidinedisulph- 
onio acid and the tetrazo-derivative ; if, however, the solution is 
allowed to get warm during the process, the teti‘azo-compound alone 
is formed. As the diazo-compound was not obtained in a pure condi- 
tion, and many of the substances described below were prepared from 
this impure diazo-compound, and as, moreover, no special piecautions 
were taken to free them from benzidinedisulphonic acid, &c., they 
cannot be regarded as pure chemical compounds. 

nydroivyamidodiphmyldimljpJioni o acid, 

S03H-OoH3(OH)-OeH3(]m2)-S08H, 

is formed when the crude diazo-compound is boiled with water, and 
can be isolated by means of its barium salt ; it is a soft, yellow sub- 
stance, very readily soluble in water and alcohol. The barium salt, 
Oi3HoNS307Ba -f 7 or 8HaO, crystallises in small, efflorescent, reddish 
needles or prisms, is readily soluble in water, and loses the whole ot 
its water at 175 — 180®. The potassium salt and the lead salt crys- 
tallise in long, efflorescent, colourless prisms, and are readily soluble in 
water. 

Jiromamidodiphmyldisulphonio acid cau be prepared by boiling the 
emde diazo-compound with copper bix>mido or with concentrated 
liydrobromic acid; the barium salt, OwilBHiOJSTBr, ciystalliscs in 
small, efflorescent needles, is moderately easily soluble iu hot water, 
and loses its water at ICO®. 
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EifdruziiwtthiidodtpJienyltlisulpJionic acid obtained, but only in 
a very impure condition, by reducing tbo crude diazo-com pound witli 
stannous chloride and hydrochloric acid ; it is a pale yellow, eiys- 
talline compound, only spaidngly soluble in hot water. The barhm 
salt, CiaHiiNjSsOaBa + 4H2O, forms small, lustrous crystals. W'hon 
the acid is boiled with copper sulphate, it is converted into amido- 
diphenyldihulphonic add, the hanam salt of which forms small, eMor- 
oscent crystals, having the composition Oi2HoBrS20cBa + 411^0. 

The tetTozo-componnd, 0i2H6NiS*O6 + 2H2O ?, is deposited in 
yellow crystals when benzidinedisulphonic acid (25 grams) is treated 
mth sodium nitrite (10*2 grams) and sulphuric acid, as described 
above, and the solution then kept for some days in a cool place (com- 
pare Balentine, Abstr., 1880, 809) ; it is very unstable, and tliorofori' 
Its composition could not be accui-ately determined. The hydvolrowide, 
Ci»H«!N4S30fl,HBr + 2E2O, prepared by treating dihydiuz lucdiphouyl- 
disulphonic acid with bromine in alcoholic solution, ciystalliscs in 
reddish-yellow plates, is insoluble in alcohol, and is decomposed by 
water, yielding the tetrazo-dorivative. 

add is obtained when the totvazo- 
componnd is reduced with stannous chloride in the cold ; it crystallist*** 
in yellowish prisms (with 2 mols. HgO ?), and is only very sparingly 
soluble in hot water and insoluble in alcohol, ether, and chloroform. 
The hariumi salt, CisHuEiSaOoBa, seems to crystallise with 3 mols. Ji20, 
of which two are expelled at 110®. 

acid, S03H‘CbH4*CbH**S03H is formed when tho 
preceding compound is boiled with copper stdphate, and whon the 
tetrazo-compound is boiled with finely-divided copper and 95 ])or cent, 
alcohol ; it is a syrup. The barium salt (with 6*5 mols. II^O) fonns 
large, transparent, efflorescent prisms, and is readily solublo in wai^or, 
but only sparingly in alcohol. The lead salt (with 5 mols HuO) crysttU- 
lises in efflorescent needles, and is vexy readily solublo in water. Tlu^ 
potassium salt crystallises in four-sided prisms, and is readily soluhlt*. 
The chloride, OwHaSiOiCh, crystallises from chlorofiu’m in small, 
colourless prisms, melts at 138°, and is readily soluble in oilier, 
benzene, and chloroform. The amide, CbHhS 204 (NH») 2 , ciystallises 
from alcohol or water, in both of which it is readily soluble, in four- 
sided, colourless prisms, containing 2 mols. H^O, and softens at about 
300°. The anilide, 0i3HaS304(!N'HPh)2, sepax'atos from alcohol in 
small, colourless crystals melting at 157°. 

Dinifrodipheiiyld^ulphoniG c/ihr^e, 0i3H6S2Oi0l3(NO2)2, is obiaiuod 
when the chloride just described is 'Seated with a mixture of fuming 
nitric acid and concentrated sulphuric acid; it crystallises fi'om 
chloroform in small rhombohedra and melts at 202°. The oorro- 
sponding amide forms yellow, well-defined, rhombic plates, and does 
not melt below 260°. 

Cj 2^(OH)2 [== 2 : 2^], is formed when diphenyldisulphonic 
amd ismsed with al ka l i s ; it forms large, transparent prisms, melts at 
w , and is probably identical with the compound (m. p. 98°) obtained 
from fluorene by Hodgkinson and Matthews (Trans., 1883, 163). 

mpbmoldisu^honie add can be obtained by boiling the totrazo- 
denvativeof benzidinedisulphonic acid with water fd/) 
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pare Bninneman, Abstr., 1880, 807) ; it is a crystalline compound, 
readily solnble in water. - The harium salt (with 2 mols. H 2 O) and the 
lead salt (with 4 mols. HjO) foxm well-defined crystals and are 
solnble in water. The tetmnitro-deriYSbtive is formed when the acid 
is evaporated with nitric acid ; its sodium salt (with 1 mol. H 3 O) 
and potassium salt are yellow, crystalline compounds. 

F. S. K. 


IsobenzHe. By H. Klinger and 0. Standee (Ber., 24, 
1264 — ^1271). — Isobenzile may be prepared by the following method 
more readily than by the one previously given (Abstr., 1883, 920 ; 
1886, 888) : — 900 grams of sodium amalgam (2*5 per cent.) is covered 
with 150 c.o. of dry ether, and 100 grams of benzoic chloride gradually 
added with coustant cooling. After an hour, the product is placed in 
warm water and kept boiling for 36 hours, care being taken to exclude 
moisture. The yellow or yellowish-brown solution is then filtered, 
well shaken with sodium carbonate solution to remove benzoic acid 
and chloride, the ether distilled off, and the residue allowed to 
remain in a vacuum. The crystals which sepai'ate are collected 
and washed with a little ether ; they consist of isobenzile mixed with 
a little of the compound melting at ^2 — ^244®, the formation of which 
was previously observed by Klinger (Abstr., 1883, 920). This is 
separated by reciystallising from hot alcohol and finally from cold 
ether, in which the high melting compound is sparingly soluble. 
Isobenzile crystallises well from acetic acid, forming lustrous, compact 
crystals, and melts 3® higher than formerly stated, namely, at 159®. It 
decomposes partially on boiling, forming benzoic anhydride. 

It has already been shown that isobenzile is converted by bromine 
into benzile and benzoic bromide, and by nitric acid into benzile and 
benzoic acid, from which it would appear to be the benzoate of an 
alcohol containing the group PhO’CPh, which is formed by the re- 
duction of benzoic chloride, and then further acted on by the excess 
of the lattei*. This view was confirmed by the feet that the compound 
melting at 242 — ^244® is Jiydrobenaoun dih&tizoate, which must be formed 
in the following mannei* : — 


4Ph-OOCl + 3Hs =: 


BzO*CHPh 

BzO- 6 HPh 


•f 4H01. 


It is also readily obtained by the action of silver benzoate on stilbene 
dibromide. 

By the action of alcoholic potash, isobenzile is resolved into benzoin 
and benzoic acid, and it must, therefore, be diphenylacetylene dihemoaU^ 


PhO-OBz 

PhO-OBz 


, the corresponding diphenylacelylene 


glycol first formed by 


the hydrolysis passing at once into the tautomeric benzoin, 


OH-OHPhlOOPh. 


This formula is in agreement with the molecular weight found by 
Biaoult’s method, and readily explains the action of bromine an<l ni tric 
acid on isobenzile, the benzoin first formed being oxidised to benzile. 
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By the action of hydrochloric acid on isobenzilo the authors obtained 
benzoic acid and benzile, instead of benzoin as expected. This result 
is accounted for by Klingemann’s observation, that benzoin itself is 
for the most part converted into benzile by the action of hydrochloric 

Attempts to synthesise isobenzile from tolane dibi’Omido and silver 
benzoate have been made without success. H. G. 0. 

New Synthesis of Isobenzile. By H. Klinger and L. Schmitz 
(Ber., 24, 1276 — 1277). — ^By the action of sodium wire (3’3 gi-ams) on 
a solution of benzoic chloride (20 grams) and benzaldehyde (16-1 
grams) in anhydrous eiiher, a yellow solution is obtained, which on 
filtering leaves a residue of hydrobenzoin dibenzoate, sodium chloride, 
and sodium benzoate. The ethereal solution on evaporation loaves a 
residue which is distilled in a current of steam and treated with 
sodium carbonate solution to remove benzaldehyde, benzyl alcohol, 
and benzoic acid ; the pasty residue is then recrystallised from acetic 
acid, and yields a mixture of hydrobenzoin benzoate and isobenzile ; 
these are separated by means of alcohol and ether. The yield of iso- 
benzile is not good ; in its formation, it is possible that benzaldehyde 
and benzoic chloride unite directly, forming the compound OHPliOhO Bz, 
2 molecules of which then combine, with loss of hydrogen chloride and 
formation of isobenzile. H. G, 0. 

Naphthoic Acids. By A. G. Ekstrand (/. pr. Oheni. [2], 43, 
402—432; compare Abstr., 1889, 52, 152, and this vol., p. 77). — 
Niiro^p-naphtJioicAoid. — The ethyl salt of this acid is present in small 
quantity in the mother liquor from which the previously doscribod 
nitronaphthoic acids (this vol., he- cit,\ are obtained, and mystallisoK 
from a solution of the mixed ethyl salts in acetic acid in the form of 
nodules, which, on repeated crystallisation from alcohol, give rhombic 
plates melting at 92°. The :&ee acid crystallisos in small, colourless 
needles, melts at 279°, and is readily soluble in alcohol ; the cnkimih 
salt crystallises with 7 mols. HaO, and is only slightly soluble in water. 
On reduction with ferrous sulphate in ammoniacal solution, the acid 
furnishes an amido-^-ncephthoic acid, which crystallisos from dilutes 
alcohol in needles melting at 211°. 

In addition to the four nitro- ^-naphthoic acids specified, a fifth 
appears to be formed amongst the products of nitration. The author 
has not succeeded in isolating the t^ee acid, but has obtained tlio ethyl 
salt in the form of long, hard, colourless needles ; it melts at 131®, 

Ohloro-^’-najphthonifrile, OioH^ChON, obtained on chlorination of a 
cold solution of |S-napbthonitrile in acetic acid containing iodine, melts 
at 144°, and is converted into the crystalline amide, OioHeOhCONHa 
(needles melting at 186 — 187°), on boiling with alcoholic potash, until 
ainmonia commences to he evolved. 

Chloro-^-naphthoic acid is conveniently prepared by digesting the 
above-mentioned nitrile (m. p. 144°) with alcoholic potash in a reflux 
apparatus; it cxystallises from alcohol and acetic acid in colourless 
needles, and melts at 263°. The ethyl salt melts at 45° ; tho sodium 
salt exystaUiaes with 2 mols. H 2 O, and the barium and calcium salts 
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witli 4J- mols. H 2 O and mola. HsO respectively. The acid has most 
probably the constitution [OOOH : Cl = 2 : 1'] or fCOOH : Cl = 
2:4']. 

OhhrmitTo-P-naphtJwic acid is obtained by heating chIoro-j8-napb- 
thoio acid (m. p. 2C3°) with excess of nitric acid of sp. gr. 1*42. On 
cooling the clear solution, the acid separates in the form of slender 
needles, which, on recrystallisation from acetic acid, give a pure, colour- 
less product ; this melts at 271®. The ethyl salt melts at 118® ; the 
calcium salt crystallises with 6 mols. HgO, and is only sparingly soluble 
in water. 

Ohlorodinifro-P^na^hthoic acid is formed on warming the ohloro- 
j3-naphthoic acid (m. p. 263®) with red, fuming nitric acid in 
presence of a small quantity of concentrated sulphuric acid. It 
crystallises in long, flat needles, melts at 243®, and gives an ethyl salt 
forming brownish needles and melting at 132®. 

Ohlorotrinitro^P-na/pM add is obtained on warming in a water- 
bath a mixture of chloro-/9-naphthoic acid (m. p. 263®) with a large 
excess of fuming nitric acid mixed with an equal volume of concen- 
trated sulphuric acid. It crystallises from warm acetic acid in hard, 
yellow, apparently octahedral crystals, and melts with decomposition 
at 260 — 261®. The ethyl salt crystallises in needles which melt at 
188®; and the calcium salt in golden-yellow needles containing 2 
mols. H 2 O. 

Ohloro-p-naphtlwic add is obtained on diazotising the amido-)6-naph- 
thoic acid melting at 219®. It crystallises in slender, white needles, 
and melts at 260®. The ethyl salt is not well characterised ; the harium 
salt crystallises in needles and contains 6 mols. HsO ; and the caldum 
salt crystallises in nodular aggregates containing 7 mols. H 2 O. 

Bichloro-p-naphthonitrile is formed when a hot solution of ^-noph- 
thonitrile in acetic acid containing iodine is treated with excess of 
chlorine. It crystallises in needles, melts at 140®, is only sparingly 
solnble in alcohol ; and, when cautiously heated with alcoholic potash, 
forms the omide^ OioHsOla'OOHHi, which crystallises in slender, colour- 
less needles, and melts at 218®. If the heating with potash be con- 
tinued, diohloro-/3-naphtboic acid (m. p. 291®) is produced, and this is 
identical with the acid obtained on direct chlorination of )8-naph- 
thoic acid in hot acetic acid solution containing iodine. The ethyl salt 
crystallises from alcohol in long needles, and melts at 66®; the 
potassium salt (1 mol. H^O) and the labium salt (4 mols. HgO) both 
crystallise in coloui'le&s needles, and are well characterised ; the calcmm 
salt (2^ mols. HaO) forms small prisms which are only slightly 
soluble in water (1 part in 3018). This acid is also the chief product 
of further chlorination of both Hie chloro-)8-naphthoio acids m.p. 263® 
and m. p. 260“ respectively, and must, therefore, have the constitution 
[Ola : OOOH = 1' : 4' : 2]. On oxidation with potassium perman- 
ganate, it appears to give a mixture of dichlorophthalic acid (76—80 
per cent.) and trimellitio acid (20 — 28 per cent.). 

Dichlorodimtro-P^naphtJioic add is obtained on heating dichloro-j3- 
naphthoic acid (m. p. 291®) with a nadxture of fuming nitido acid and 
concentrated sulphtinc acid in a water-bath, until the solid is nearly 
all dissolved. On crystallisation from acetic acid, it forms rhombic 



934 abstracts of chemical papers. 

plates and melts at 2SB\ The ethyl salt molts at 128*^ ; the caldum 

salt crystallises with 6 mols. H 2 O. omov ... . , 

On nitrating dichloro-yS-naplithoio acid (m. p. 291 ) with ni trio acid 
of BP 1 - 42 , at least two nitrodichloro-derivatives, both crystallising 
in needles, and melting at 247“ and 261“ respectively, are formed. In 
this respect dichloro-yS-naphthoic acid resembles /3-naphthoic acid. 

Bichloro-p-naphthoio add is obtained by first rodnoing and Ihon 
diazotisino- the dinitro-jS-naphthoic acid melting at 22C“. [t crystal- 
lises in needles, melts at 282°, gives an ethyl salt melting at 72“, and 
a sodium salt and a calcium salt, both crystallising in noodles and 
containing 2 mols. H^O and 3^ mols. H^O respoctivoly. 

Bkhloro-^-naphthoic acid obtained from the dinitro-aoid giving tho 
diamido-acid melting at 248“ crystallises in needles, melts at 254°, and 
gives an ethyl salt melting at 86 — 87°. 

Bromo-)3-naphthoic acid, obtained by the action of bromine on 
/3.naphthoic acid suspended in water, crystallises in colourless noodles, 
melts at 258°, and gives an ethyl salt crystallising in long, wliito 
needles melting at 63 — 54“. These characteristics differ fi‘om those 
ascribed to the compound by Hausemann (this Journal, 1876, i, 599). 

G. T. M. 

AlizaiinsulplLOiuc Acids ; Conversion of Anthraquinone-a- 
and p-disnlphionic Acids into Flavopurpurin and Anthrapur- 
pnrin. By R. E. Schmidt (X pr. Ghem, [2], 48, 232 — ^237). — Tho 
author brings forward evidence to show that tho intormodiato pro- 
ducts obtained during the conversion of anthraquinone-o^ and 
-/S-disulphonic acids into flavopurpurin and anthrapurpurin, respec- 
tively, by fusion with sodium hydroxide, are alizarinsulphonic acids 
(compare Graebe and Liebermann, Ammlen^ 160, 139 ; Perger, X pr, 
Chein. [2], 8, 169). They both dye mordanted wool, and can bo ob- 
tained directly from alizarin ; the latter fact is of toohnical importance, 
because the best yield of these acids which can be obtained by molting 
the anthraquinonedisulphonic acids with sodium hydi*oxido is not 
more than 30 per cent., it being difficult to stop tho fusion at tho 
right moment. The process is patented by F. Bayer and Oo. ; it ooti- 
sisis in acting on alizarin or tho “ usual alizannsulphouic aoids ” with 
sulphuric anhydride (5 — ^10 mols.) in the form of anhydrosulphuric 
acid of 25 — ^30 per cent., until a portion of the mixture gives a not 
very intense, dirty colour on dissolving it in ice-cold water and 
adding sodium hydinxide. The alizaiundisulphonic acids thus f onnod, 
unlike alizarinsulphonic acids, are not precipitated by sodium chloride, 
but are entirely thrown out by potassium chlorido. To convert tlio 
disulphonic acids into the monosulphonic adds, they are hoated with 
sulphuric acid (60° B.) in an open vessel at 180°. This mixture of 
alizaLinsulphonic acids when melted with potassium hydroxide yields 
flavopurpurin and anthrapuipuiun in almost equal proportions. 

It is commoidy stated in chemical literature that anthraflavic and 
isoanthrafiavic acids are intermediate products in the proparatiou of 
flavopurpurin and anthrapurpurin; they are not so, but only bye- 
products. Anthraflavic acid remains unaltered when fused with 
alkalis in presence of oxygen. Q., 
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New Dyes of the Antlu?aqiiiiione Series. By R. B. Schmidt 
and L. Gattermann (/. pr, Chem, [2], 43, 237 — 262). — In this 
abstract, a paper by Schmidt and a succeeding one by Gattermann are 
embodied- The colotQTng matters here described have been patented 
by F. Bayer and Co. 

‘‘ Alizarinbordeaux,” CuH!402(0H)4, is prepared by acting on alizarin 
(1 part) with 70 — 80 per cent, anhydrosnlphnric acid (10 or more 
parts) at 25 — 60® for four days, and then pouring the mixture into 
melting ice. An acid sulphate^ 0 uH 403(0H)2:02!S02, is thus obtained 
as an orange precipitate which crystallises from glacial acetic acid in 
lustrous leaflets ; it is dissolved in an alkali, and the solution acidified 
and heated, whereby “ alizarinbordeaux ” is precipitated. “ Alizarin- 
bordeaux*' can be distilled unchanged ; it mystallises from nitrobenzene 
in brilliant, red needles having a green, metallic lustre; its acetid 
derivative, OuH^iOiCOAc)^, forms bright-yellow needles melting at 200®. 
The crystalline form and optical properties of “ alizarinbordeaux 
show that it is identical with Liebermann’s quinalizarin ; its consti- 
tution is therefore [(OH)^ = 1 : 2 : 1' : 4'1 (compare this vol., p. 463). 

The dyeing properties of the product are described ; it is 
characteristic of it that it dissolves in strong sulphuric acid with a 
bluer colour than that of the original substance, a property not pos- 
sessed by alizarin. In its behavioar to reagents it resembles alizarin. 
NitruquinaUzemn, N03*Ci4H308(0H)4, crystallises from nitrobenzene 
in brilliant, dark needles with a green, metallic lustre; by reduction, 
it yields an amido^derivative. By the action of stannous chloride on 
an alkaline solution of quinalizarin and subsequent acidification, a 
reduction product is formed which crystallises from glacial acetic 
acid in brilliant, brownish-red leaves. 

Quinalizarin is also obtained when quinizarin is treated with 
suh)huric anhydride in the manner described above. 

By oxidising quinalizarin with manganese dioxide in sulphuric 
acid, “ alizarincyanin R.,” 0uHjO2(OH)5, is obtained; it crysrallises 
from nitrobenzene in bronze-coloured leaves, and can bo distilled 
unchanged ; the acetyl dm'ivative is dcsciibod. 

KexiSiydroxymilvraqumone, CuH302{0H)t, is obtained when sulph- 
uiTC acid acts on quinalizarin at 200®, or snlphuric anhydride on 
iinthraquinone at 30® ; it forms dark-gi’ccn ciystals. 

A new teiraliydroinjquinone, crystallising in gicen needles, is ob- 
tained when anhydrosulphurio acid acts on puiqinidn. In all these 
reactions, the sulphuric anhydmde acts as an oxidising agent, being 
reduced to sulphurous anhydride. 

Beforence is made to the production of several other now dyes, but 
they do not appear to have been chemically investigated. 

Massoyene. By 0. Wallach (Ajc/a P7iam., 229, 116 — 120; 
compare Abstr., 1890, 638 and 1316). — The author still maintains 
that mabsoyene does not exist in massoya rind, but that the oil from 
this rind contains a relatively large quantity of pi none with limoneno 
and perhaps dipentoue. J. T. 
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Oil of Polei. By E. Bfokvtanx and M. PLCissiirnR (Anmleii, 262, 
I — — Spanish oil of Polei, from Mentha pnleninm, is a light yellow 
or gi*een, rather thick liquid with an odour recalling that of pepper- 
mint. On fractionating the oil (62 grams), under the ordinary 
atmospheric pressure, considerable decomposition takes place; a 
small portion (3 grams), consisting principally of water, passes over 
below 212°. the principal portion (50 grams) between 212° and 216°, 
and a small quantity of a dark-yellow liquid (4 grams) between 
216° and 223°, leaving a brownish residue (5 grams). 

A compound of the composition CioHicO, named by the authoi* 
pulegone, can be isolated from the portion boiling at 212 — 216° by 
repeated fractional distillation under reduced pressure (60 mm.) ; it 
is a colourless liquid, of sp. gr. 0’9323 at 20°, boils at 130 — 131° 
(60 mm.), and has an odour recalling, but distinct from, that of oil of 
peppermint. Its specific rotatory power is [etjo = 22’89, but tliis 
value is slightly diminished when the oil is treated with sulpliniicj 
acid or distilled with steam, probably owing to rosinification. 
Pulegone quickly tnm*^ yellow, even when kept in closed vessels, and 
it does not solidify when cooled in a mixture of ice and salt ; it is 
gradually resinified by hot alcoholic potash, and it does not give an 
ethereal salt with benzoic or stearic anhydride ; it gives some, but 
not all, the reactions of aldehydes, and withphenylhydrazino it yields 
only oily or resinous, very unstable compounds. Molecular weight 
determinations gave results iu accoi'dance with those required by the 
molecular formula CioHieO ; its molecular refractive power was found 
to be Md = 45'55, whereas the value calculated for the foi*mula 
0,oHjeO"isMi, = 45-82. 


FulegmieoxiTn^e, CioHigN'O^ can he obtained by treating pulegone with 
hydroxylamine in boiling alcoholic ethereal solution ; it crystalHses 
from ether in long needles, melts at 157° with decomposition, and is 
only sparingly soluble in cold alcohol, benzene, and light poti-oh'iim ; 
its sp^o rotatory power is [a]© = -.83‘44. Molecular weight (h^ter- 
minations showed that the compound has the molecular formula given 
above. Pulegoneoxime is more readily soluble in dilute acids than 
menthoneoxime, and, unlike the latter, it is not acted on by (»oI(l 
^ dissolves freely in hydrochloric a<*id, 
yielding a solution which gradually turns brown, but it is only very 
sparingly soluble in alkalis. It reduces ammoniacal solutions of 
silver and copper on warming. The hydroohhride, 0,oHiaN'Oa,HOL 
separates ttom alcoholic ether in well-defined rhombic crystals, 
athic 0*6048: 1: 1*0477, melts at 117 — 118° with decomposition, 
soluble in water; its specific rotatory powei- is Mn « 
-32*43 . The hemmjl derivative, OioHiBOlISr-OBz, prepared by treat- 
ing the o^me ^nth benzoic cblonde in ethereal solution, crystallises 
_rom dilute alcohol m colourless needles melting at 137 — 138° with 
i^omposition. The acefyl derivative, OioHiaOlN^OAc, is formed 

» tog 


Ft^o^emtne, CioHwON^, is obtained when the oxime is 
»?ith hydtio^ crystalline hydriodide obtained 

JWty warmed with excess of the concentrated 


treated 

in this 
.11* • * 
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oil having a hitter taste and an amine-like odour, and it decomposes 
when heated ; it ia only spai'ingly soluble in water, but readily in 
ether and alcohol. The hydroohlorUe^ OioHwNOjHOl, was prepared, 
but only in an impure condition, by treating the base with hydrogen 
chloride in ethereal solution; it crystallises from alcohol in long 
needles, melts at 117°, and is readily soluble in water, alcohol, 
benzene, and glacial acetic acid, but only moderately easily in light 
petroleum, and sparingly in ether. Fibhgoneamme pherhijltTmcct/rb- 
imide, OioHisOINT'CS'jNTHPh, is precipitated in colourless plates on 
warming a benzene solution of pulegoneamine with phenylthio- 
carbimide; it melts at 198®. The benzoyl derivative, CioHibOIN’Bz, 
separates from warm, dilute alcohol in colourless, feathery crystals, 
melts at 100*5 — 101®, and is sparingly soluble in water, ether, and 
benzene, but readily in alcohol. The methyl derivative, OioHisOlNMe, 
prepared by boiling the amine with methyl iodide, and decomposing 
the product with potash, is a light-yellow oil; its plahimohloridey 
(OiiH 3 iNO) 2 ,H 2 PtCl 8 , crystallises in well-defined yellow needles, and 
is sparingly soluble in alcohol and ether. When pulegoneamine is 
boiled with concentrated potash, it is decomposed into pulegone and 
ammonia; methylpulegoneamine, under the same conditions, yields 
pulegone and methylamine. 

An additive compound of the composition OioHnBrO is deposited 
in colourless crystals when hydrogen bromide is passed into a well- 
cooled solution of pulegone in light petroleum; it separates from 
dilute alcohol in well-defined, colourless crystals, melts at 40*5®, and 
is readily soluble in alcohol and ether. It gradually decomposes on 
keeping, and it is converted into pulegone by freshly-precipitated silver 
oxide and lead hydroxide, but it is not acted on by cold dilute soda 
or by warm sodium carbonate: its specific rotatory power is [a]© = 
—33*88®. When treated with hydroxylamine, as described in the 
pwparation of pulcgoneoxime, it is converted into a compound which 
crystallises in quadratic plates, melts at 38®, and has probably the 
composition OmHaBrlirO ; on keeping this substance for some time, 
it first changes into a mass of needles melting at 110°, which ktq 
free from bromine, but contain nitrogen, and then into pulegono- 
oximo. When the additive compound is reduced with zinc-dust in 
alcoholic solution, it yields very small quantities of pulegone and a 
considerable quantity of an oil, which has the same molecular formula 
as, and possesses all the properties of, the levoraenthone described by 
Beckmann (Absti*., 1889, 721), except that its oxime melts at a 
higher temperature, namely, at 84—^5®; when this isomeride of 
menthone is treated with sodium in ethereal solution, it is converted 
into a mixture of isomeric menthols, from which a considerable 
qnontity of the benzoyl derivative of natural Isevomonthol can be 
isolated in a crystalline condition. Lasvomenthol is also obtained, 
together with resinous products, when pulegone is reduced with 
sodium under the same conditions. 

The author gives three possible formulce for pulegone. 

F. S. K. 
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Saponin. By 0. Hesse (Annalm, 261, 371 — 378 ).— A study of 
the literature of saponin and of senegin (Bolley, A;maZew, 90, 211 ; 
Christophsohn, Arch. Fhami., 206, 432 ,^ 1 ,^ 503 ) leads to the con- 
clusion that the two compounds are identical, and that the sup- 
■posed varieties of saponin obtained from various Caiyophyllacoa) 
represent one and the same compound. According to Eochledev 
(Wiener Acad. Ber., 56, 97 ), saponin, on hydrolysis, is converted into 
tylncose (3 mols.) and a compound of the composition OiiHjMOj, for 
which the author proposes the name sapogenol; assuming tliat 
sapogenol has the above composition, and that the hydrolysis takes 
its normal course, the composition of saponin is represented by the 
formula C3aH820it (= Ci4H2302 4- SOeHjaOe — 3 H 2 O). ^ 

Tbe analytical results obtained by Stutz (Annal&th^ 218, 231 ) m 
studying saponin and its derivatives are more in accordance with 
this view of the composition of the compound than vnth that of Stiitz, 
who concluded that the glucoside had the composition OioH^oOio ; as- 
suming that the composition of saponin is expressed by the fommla 
OazHsaOw, the tetracetyl, O 19 H 28 AC 4 O 10 , tetrabutyl, OwHabBu^Oio, pent- 
acetyl, CiqHssAcfiOio, and heptacetyl, CiBHasAcsOsCOAc)*, derivative's 
described by Stiitz must be regarded as the heptacetyl, Oj^H^bActOh, 
heptabutyl, CssHibButOm, octaceiyl, OJHttAceOiT, and dodocacotyl, 
CcHioAciaOit, derivatives respectively, and the compound to which 
Stutz gave the formula OMHaBAcaOB(OAc )4 as a compound of the com- 
position Ca^HttAciBOaB, and a derivative of saponin trihydrate, 
OsbHbsObo ; the existence of a mono- and of a di-hydrate of saponin is 
also not improbable. 

The formation of sapogenin, saponetin, and saporctin (senogonin)i 
by tbe decomposition of saponiu, can be easily expressed by simple 
equations, proceeding on the assumption that the formnla UisIlfi^Oi? 
is correct. P. S. K. 


Poisonotis Constituents of "Timb6.” By F. Peaki‘ (Arch. 
Bharm. [2], 29, 31 — 48). — Timid is the name given in Brazil <0 
several plants such as Serjama cuspidata^ St. H., Serjarda lothalm^ au<l 
Baullinia piwnata of the order Sapindacm, and Tephrosfaioxinvria and 
JPhysallis heterophylla of the order Leguminosa?, all of whicdi are used 
for the purpose of stupefying fish. A decoction of tho root i» ]>r('- 
ferred as aflEording the more powerful poison. To isolate tho active 
principle, an alcoholic extract of the plant was concentrated, washed 
with water, treated with ether, and the dark-coloured ethereal solu- 
tion decolorised hy means of sodinm carbonate and dilnio soda 
solution. After removing the ether and drying over sulphuric aci(i, 
solid crude timhoin was obtained, which softened when exposed to the 
air. A similar product was obtained by precipitating the alcoholic 
extract with lead acetate, and purifying the filtrate. Pui*thei* treat- 
ment of the crude product with alcohol, light petroleum, and bonzouo 
<MP chloroform at length yielded a hard, yellowish-white, sandy sub- 
stance, which, under the microscope, clearly indicates orystalliuc 
structure. Timlcm^ O^jHaeO^ melts at 88®, is very soluble in ether, 
alcohol, benzene, glacial acetic acid, toluene, and carbon bisulplnd<s 
■exceedingly soluble in chlorofoimj very sparingly soluble in ligld. 
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petroleum, and almost insoluble in water. Its alcoholic solution is 
not precipitated either bj normal or basic lead acetate, iodine solu- 
tion, or tannin. Its solution in acetic acid or in alcohol gives a 
white, flocculent precipitate with water ; but these solutions give no 
coloration, either with ferric chloride or potassium chromate. The 
compound becomes first black and then reddish-brown with concen- 
trated sulphuric acid. Sobieranski considers timboin to be a chemically 
neutral, indifierent substance, and a nerve poison of the toxine class. 
Anhydflroiimboin, was obtained as slender, coloured, needle- 

shaped crystals during the refining of the crude timboin. It was also 
produced directly from timboin by heating the alcoholic solution with 
hydrochloric acid. This compound melts at 215 — ^216®, and is not 
poisonous. Light petroleum, boiling at 38 — extracted from the 
crude timboin an oily compound, tinibol, OgoHieO, probably also a 
poisonous compound, occurring chiefly in the stem and branches of 
the plants. J. T. 

Synthesis of Pyridine Derivatives f5rom Derivatives of 
a-P^one. By M. Guthzbit and O. Dbessel (Annalm, 262, 
89 — 132). — The authors discuss at some length the mechanism of the 
X’eactions which take place in the conversion of o-pyrone into pyrid- 
ine derivatives, more especially as regards the formation of ethyl 
hydrogen ethoxyhydroxypyridniedicarboxylate from ethyl ethoxy- 
a-pyronedicarboxylate they arrive at the conclusion that the simplest 
and most probable explanation of such reactions is that the pyrone 
derivative first combines with the elements of ammonia to form an 
intermediate product, which is then converted into a pyridine deiiva- 
tive by the elimination of 1 mol. HaO. 

Bthyl hyd/rogen ethoxyhydroxij^pyridifl^ (etJtyl ethoxy'- 

=L-^>jrid(meaieaThox^ is ob- 

tained when ethyl ethoxy-o-pyronedicarboxylate, prepared as pre- 
viously described (Abstr., 1889, 860), is shaken with 4 — 5 per cent, 
ammonia, and the filtered solution acidified with hydrochloric acid, 
it crystallises from a mixture of acetone and ether in colourless 
needles, melts at 159 — 160®, and is moderately easily soluble in 
acetone, alcohol, and glacial acetic acid, but moi*e sparingly in ether 
and water, and almost insoluble in benzene, light petroleum, and 
carbon Hsulphide. Molecular weight determinations by Baoult’s 
method in glacial acetic acid solution gavo results in accordance with 
those required by tho molecular formula given above. The silver 
salt, 0 uHa 206 lNrAg, is a crystalline, moderately stable compound, veiy 
sparingly soluble in water. The aoetyl derivative, OnHisOiN, is 
foimed when the ethyl hydrogen salt is heated with acetic anhydiddc 
at 130® ; it melts at 99 — 100 , is freely soluble in cold benzene, and 
is readily decomposed by warm water. 

Hthyl etkoxijlnjdff'oxypjridineddca/rhoxyl^^ OwHnOJNf, can bo pre- 
pared by t3*eating an alcoholic solution of tho ethyl hydrogen salt 
with hydrogen chloride, but it is more easily obtained by decompos- 
ing tho silver salt with ethyl iodide; it ciystallisos fioui alcohol and 
benzene in needles, melts at 80 — ^81®, and is soluble in dilute am- 
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monia and dUnte sodium om-bonate. Whon tlio etliy] liydrogon salt 
is heated above its melting point, oarborao anbydiido (1 mol.) is 
evolved and there remains a brown oil, which consists pnncmally of 
ethyl ethoxyhydrosypyridinedicarboxylate, identical witli the com- 
ponnd described above, and a basic substance which is probably 
fl^ethoxy-a-hydroxypyridine, but which could not be isolaicd in a 
pure condition. Bthoxyhydroxypyridinedicarhoxylic acid (com- 
pare Abstr., 1889, 860) separates from water in crystals containiiiij 
1 moL H 3 O, and melts at 181—182° with evolution of carbonic an- 
hydride (2 mols.) yielding a brown oil which probably consists for ihe 
most part of ethoxyhydroxypyridine ; when heated with concentrated 
hydi-iodic acid at iSO®, it gives ethyl iodide, and whon heated with 
fuming hydrochloric acid at 180**, it yields ethyl chloride, ammonia, 
and glutaconic acid (m. p. 133 — 134°). 

Citraziiiic acid undergoes a decomposition similar to that observed 
in the case of ethoxyhydroxypyridinedicarboxylio acid; when it is 
heated at 180° with hydrochloric acid, it yields ammonia and aeoniti<* 
acid, together with carbonic anhydride, which is produced by the 
decomposition of some of the aconitic acid. The relationship botwooii 
citrazinic acid and ethoxyhydroxypyridinedicarhoxylic acid is also 
shown by their behaviour on reduction with tin and hydrochloric, 
acid in the manner described by Behrmann and Hofmann in tho case 
of citrazinio acid; the last-named compound yields tricarballylic acid 
under these conditions, ethoxyhydroxypyiidinodicarhoxylio acid 


giving glutaric acid. 

CfCOOH)’OCl 

cLo^BkMorodiniootinic aoid, C^^q( 0 OOH)*OOI^^’ obtoim^d 

when anhydrous ethoxyhydroxypyi*idinedicarboxylio acid is mixed 
with phosphorus peutiichloride and phosphoms oxychloi*ido, the 
mixture heated at 240 — 250° for 5 — 6 hours, and tho product de- 
composed with ice-cold water; it separates from other in colouidoss 
crystals, melts at 230° with evolution of carbonic anhydride, and is 
readily decomposed by warm water yielding dihydroxydi nicotinic 
acid. It is moderately easily soluble iu ether and alcohol, but inoro 


sparingly in cold water; it dissolves freely in dilute ammonia, tho 
neutral solution giving with silver nih-ato and with load a 

colourless, with ferric chloride a yellow, and with cop])or act^tato a 
green, precipitate. The ethyl salt, CnHuOUNO*, is easily obtaineil 
by treating the chloride of the acid with alcohol ; it crystallises iu 
compact, monoclinic prisms, melts at 75 — 76°, and is readily soluble 
in ether, alcohol, chloroform, benzene, glacial acetic acid, and hot 
light petroleum, but more sparingly in cold light poiroleuin ; it is 
quickly decomposed by sodium ethoxide in warm alcoholic solution 
with separation of sodium chloride. When the diohloro-acid is 
h^^ with concentrated hydriodio acid at 180°, it is converted into 
dinicotinic acid (m. p. 322°) ; the formation of this acid from ethyl 
hydawen ethoxyhydroxypyridinedicarhoxylate by the series of reac- 
tions desciibed above is a conclusive proof ^that the ethyl hydrogen 
salt has the constitution assigned to it. P* S. K. 
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Betaines of Pyridine Bases. By M. KfiUGEK (J. pr. Ghem. [2], 
43, 271 — 303 and 3G4 — 377 ; compare Absfcr., 1890, 1431). — ^Thero 
aie four methods of obtaining betaines: (1) Hofmann’s, by the 
action of ethyl chloracetate on the tertiary base, producing the 
chloride of the alkyl betaine ; (2) Liebrich’s, by the action of chlor- 
acetic acid on the tertiary base at a raised temperature, producing 
the betaine hydrochloride; (3) Griess’, by the action of methyl 
iodide and an alkali on the amido-acid in methyl alcohol, producing 
the alkaline iodide of the betaine ; (4) Kraut’s, by the action of an 
alkyl iodide on the silver amido-salt, producing the iodide of the alkyl 
betaine. 

JEthyl pyHdinebetaine chloride^ CsHsKChOHs-COOEt, obtained by 
Hofmann’s reaction and purified by extraction with ether, in which it 
is insoluble, forms a rose-coloured, ciystalline powder ; it melts at 
100° to a yellowish-red liquid of peculiar odour, and decomposes with 
blackening at 110 — 115°; it is very soluble in water, alcohol, and 
chloroform. The platiimliloride forms lustrous, orange-red, rhombic 
leaflets and decomposes at 213°; the aurockloride crystallises in thin, 
yellow leaflets and melts at 117® ; the mercurocliloride forms micro- 
scopic, white, four-sided prisms which melt at 124 — 125° ; the 
radniiocJdoride, C9Hi2N02Cl,0d0]2, crystallises in long, lustrous 
needles which aggregate to an opaque white mass at 141°; the 
ca&mioclihride, (CqH 2 NOsCl)s,OdCl 4 , crystallises in vitreous, rhombic 
leaflets and melts at 107®. To convert ethyl pyridinebetaine chloride 
into pyridinebetaine, it is treated with silver oxide and water, silver 
chloride and alcohol being formed. Ethyl pyridinebetaine does not 
exist; its nitrate was obtained by decomposing the chloride with 
silver nitrate. 

Pyridinebetaine hydrochloride has been described by v. Gorichten 
(Abstr., 1882, 1109) ; its platinochloride melts at 211°, its auro- 
chloride at 165° ; the reactions of this base with the usual reagents foi* 
alkaloids ai*e here given. The hydrobromide crystallises in x*hombic 
leaflets and decomposes at 198 — 200°. The nitrate^ obtained from 
the chloride by the action of silver nitrate, forms vitreous, colourless 
leaflets which melt at 145° with decomposition. The mlphaie is 
similarly prepared; it crystallises in colourless leaflets and decom- 
poses at 175°. The chromMe, 07 H 7 NO 2 , 0 rOi, forms a yellow, crystal- 
line precipitate and explodes about 160°. Theplarate oystallises in 
microscopio foui*-sided prisms with oblique ends, and melts at 
142 — 143®. The argenimdtrate and hismuthoiodide ai*o also described 
(compare Abstr., 18*90, 1431). 

The author finds that the product of the action of chloracetic acid 
(20 grams) on pyridine (10 gmms) is a mixture of normal and basic 
pyridinebetaine hydrochloride (compare Abstr., 1882, 1109), which is 
easily converted into the pure normal salt by adding a slight excess of 
hydrochloric acid. The crystallography of the normal hydrochloride is 
given. Badopyndinehetame Ibyd^-ochloride, (CrEL'iNO^)iyiLCl,HzO, sepa- 
I ates from a hot alcoholic solution of the mixture before the nonnal salt 
in largo, broad, vitreous, colourless ciystals which are well developed 
on one side only and become opaque in air without change of compohi- 
fion; when quickly reoiystalliscd it separates as long, slender 
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prisms; it mdts at 159“ witi decomposiriop, and dissolves m w^v 
and hot alcohol, bet not in ether; its aqueous solution is noid. Tho 
merewrocUonde, 20,H,NO^H01,HA4Hg0l>, crystallises in colour- 
less, lustrous leaflets srhich melt at 134°. . , , 

Sdsic pyTidt/iiBbstcLinB hydrobTOw/id^ is obtaiined froiu^ tji6 Bonniil 
bydrobromide by evaporating a solution of the latter with excess of 
pvridine on the water-bath ; it crystallises in long, broad leaflets, or 
slender, needle-shaped prisms, and decomposes at 170® ; its aqueous 
solution is acid. Both the basic and normal hydrobromides are 
formed when pyridinebetaine (5 grams) is heated in a scaled tube 
with bromine (4 grams) and water (20 c.c.) at 100 ; when the 
bromine is in excess, only the normal salt is formed. 

By heating pyridinebetaine hydrochloride at comparatively low 
temperatures, pyridine is produced ; but at 230 — 240®, or when treated 
with strong organic bases, a more deep-seated reaction takes place. 
By oxidation with potassium permanganate, the betaine is entirely 
converted into pyridine. 

When sodinm amalgam acts on a warm solution of pyridinebetaine, 
a bine colour is developed ; tbis changes to purple-violet on oooling, 
and to brown after some houirs; heating restores the blue colour; 
when the amalgam acts on a cold, not alkaline solution of pyndino- 
hetaine, an amorphous yellowish-white precipitate is obtained, and 
the flltrate from this becomes blue on the addition of more sodium 


amalgam. The same colour reaction is observed with ethyl pyridino- 
betame chloride, hut no precipitate is obtained. The amorphous sub- 
stance is at first yellomsh-green, but becomes black when dried at 
100®; analyses are given, but no formula is deduced. From the 
filtrate from this substance, a base was obtained which gavo a 
platinochloride melting at 224—225® and agreeing in properties 
with the platinochloride of Coppola’s pyridinecholiue (Abstr., 1886, 
76) ; that the new base is pyridinecholine was further proved by 
preparing the latter, when it was found to givo iho samo colour 
reactions. 


In HeseHers recipe for preparing jS-picolino (Abstr., 1885, 812 ; 
1886, 266), 24 hours digestion is unnecessary, 0—8 being sulliciont; 
the author’s product boiled at 141 — 143®. 

P-FMinehetcum hydrochloride^ CeHvlfl'OhCHg'OOOlT, obtaiiiod by 
wanning ^-picoline with chloracetic acid (equal mols.), ciystalliseH 
from alcohol in long, broad, four-sided, vitreous, colourless prisms ; it 
melts at 189® mth decomposition, and dissolves in hot alcohol and 
water hut not in ether; when precipitated by ether from alcoholic; 
solution, it is a white, cnystalline, deliquescent powder. Its reactions 
Tnth several alkaloidaJ reagents are given. 'The jplatinochloTide crystal* 
lises in small, six-sided, orange-red tables and decomposes at 222®. 

fi~PicoUneheitame is obtained by decomposing the hydrochloride 
with moist silver oxide and evaporating; by adding other to tho 
action of the residue in alcohol and stirring with a glass rod, tho 
Me is precipitated in microscopic, rhombic leaflets (with 1 mol. 

^ oam hydrochloride, 2C8H9N08,H01,H20, separates when 
ftttMuiiQn of the normal hydrochloride and the base (equal mols.) in 
hot alcmhcfi is cooled, in small, thick crystals. When a hot 
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«olatioiiof pyn'dinebetame and yS-picolinebetaine hydrochloride (equal 
mols.) is cooled, a douhle saU, OaH9]5T02,H01,C7H701T2,H30, crystallises 
ill thin, rectangular leaflets. 

Ethyl fi-picolinehetaim chloride is obtained when jS-picoline and 
ethyl chloracetate interact over potassium hydroxide; after several 
days, the crystallised mass is extracted with ether, which leaves the 
new compound as a rose-coloured, crystalline powder ; it decomposes 
at 153® and is very hygroscopic. The platinoehloride forms yellow, 
fonr-sided prisms and decomposes at 207®. When Kahlbanm’s arti- 
ficial picoline was acted on by ethyl chloracetate and the solution of 
the product precipitated by platinum tetrachloride, the above de- 
scribed salt was obtained ; this method will serve to separate jd-picol- 
ine from its isomerides in artificial picoline. 

Ethyl ethylpiperidinehetame chloride^ C7Hi6!N’ChOH2*COOBt, obtained 
by the action of ethyl chloracetate on ethylpiperidine, crystallises in 
very thin, lustrous leaflets. The platinoehloride crysWlises in thirij 
feebly lustrous, orange-yellow, rhombic leaflets and melts at 150®. 

Ethylpiperidimlefabne is obtained by acting on the above chloride 
with moist silver oxide, alcohol being formed at the same time; it 
crystallises in small leaflets, soluble in water and alcohol, but in- 
soluble in ethei*. The hydrochloride is obtained by the action of 
chloracetic acid on ethylpiperidine; the product is dissolved in 
alcohol and precipitated by ether, when microscopic, long, four-sided 
prisms separate ; it is veiy hygroscopic and melts at 18(^187® with 
decomposition; the plafinocMoride and some of the reactions with 
alkaloidal reagents are described. 

A summary of the general reactions of these betaines concludes 
the paper. A. G. B. 

Constitution of Rhodanic Acid. By A. Miolati {Annalm, 
262, 82 — 88). — ^Bhodanic acid can be obtained (1) by heating 
thiohydantoin with excess of carbon bisulphide in alcoholic solution, 
(2) by warming ethyl chloracetate with an alcoholic solution of am- 
monium dithiocarbamate and hydrochloric acid, and (3) by treating 
othyl thiocyanoacetate with hydrogen sulphide in alcoholic solution; 
it crystallises in yellowish prisms and melts at 166 — 167® with de- 
<iompoBition. 

These syntheses of the “acid’’ show that it is an flt-keto-iirthio- 

g gg- 

thiazolidine of the constitution CH3< S. K. 

Qninazolines. By C. Paal and A. Boobwio (Ber., 24, 1167 — 
1161). — Orthonitrobenzoylaniline and phenyl cyanate, when brought 
together, give a theoretical yield of orthonitrobenzyldiphenylcarb- 
amide. The authors attempted to obtain anilidophenyldihydiuquin- 
azoline by reduction of the latter compound. The reaction, however, 
takes place in a different way, and they obtained a feeble base of the 
composition CwB[i2Kr30, together with aniline. The productiou of 
this new base is duo to tho action of water on the unstable phonyl- 
amidophcnyldihydroquinazolino, as expressed in tho equation 
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If— C-NHP1» 


+ H.0 = O.Hi< 


XzrO-OH 

CHs-irPh 


+ PiNHs 


Soderbanm and Widman (Abstr., 1889, 972), by treating ortho- 
liydroxvtolylplienylcarbaiiiide with hydrochloric acid, liave obtained 
a com^nnd to which they give the name henzophenyldihydroketo- 

metadiazine, and the formula C6H4<^^ It is entii-ely different 


from the former ha&e, 

07fhonif7obenzyld{phenylcarhamidef C20H17N3O3, is obtained by heat- 
ing orthonitrobenzylaniline and phenyl cyanate in molecular pro- 
portion at 120®. It crystallises from alcohol in white leaflets or 
tablet**, melts at 124—125°, and is easily soluble in most organic 
solvents, with the exception of petroleum. When cautiously warmed 
with alcoholic potash, it splits up into symmetrical diphenylcarbamidc 
(m. p. 233°) and an amorphous compound, which the authoi's con- 
sider to be formed by the action of excess of alkali on the orthonitro- 


benzyl alcohol, which is first produced. 
3 -P7zewy Z-2'' ketoteimli/ydroquinasollne^ 


NH-CO 

OHa-NPh' 


or S-pheuyU 


'‘H-Jiydrostydih ydroquinazolvae^ 


OeHK 


1 ^=0-0H 

CHa-isrPh ’ 


is obtained by treat- 


ing orthonitrobenzyldiphenylcarbamide in alcoholic solution with 
tin and hydrochloric acid. On adding excess of concentrated 
hydrochloric acid, the stannochloride, 0i4Hi2]Sr20,H01,Sn0l2, crys- 
tallises ont, and aniline remains in solution. The salt is finely 


ground and decomposed with ammonium sulphide, and the base 
extracted with alcohol. It crystallises in white needles, melts at 
170°, and is easily soluble in benzene, moderately in alcoboland ethei*, 
and almost insoluble in light petroleum. An attempt to reduce tho 
base in alcobolic solution with sodium failed. 


The isomeric base, 'be^ieophenyldihydroJcefometadiacme, CuH^TSTjO, is 
obtained as described by Soderbaum and Widman. It crystallises 
in white, lustrous plates or flat needles, and melts at 144 — 145°. 

The authors point out that the two bases 0i4Hi2!Nr30, which from 
their method of formation ought to have the same constitution, are 
entii-ely different in properties. They are engaged in investigating 
the cause of this difference. E. 0. K. 


Action of Dioxyqninones on Orthodiamines. By R. Nictzli 
and G. Ha.steruk (Per., 24, 1337 — 1840). — ^Dioxyphenaziue is pre- 
pared by action of dioxyquinone on ortbopbenylenediamine 
hydrochloride; the acetyl derivative melts at 226°, not at 230° 
as stated by 0. Fischer and Hepp. Correspoudiug compounds are 
obtained from ortbotolujlenediamine and 1 : 2-naphthylenediamine. 
Kehrmann’s imide formula for the eurhodoles and eurhodines, whilst 
f^ilitating the classification of the eurhodines, oxazines, and saffra- 
i^es, is probably incorrect, since it is incompatible with the produc- 
tion of eurhodoles by fusion of azinesnlpbonic acids with alkalis, as 
observed by O. N. Witt ; the formation of eurhodine diazo-compounds 
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also tells against tbe formula, as does the fact that the diacetyl 
deriratives are readily and completely hydrolysed by dilate alkalis, 
whereas if one acetyl group were linked to oxygen, and the other to 
niti»ogen, the former would probably be readily eliminated, but the 
latter only with diffilculty ; hence a monacetyl derivative should be 
capable of being isolated, which is not the case. J. B. T. 

Azonixun Oompomids. By F. Kehemaot and J. Messing i it 
{Ber,, 24, 1239 — 1241). — In a recent communication (this vol., p. 747 J, 
0, Fischer has shown that Ruorescent colouring matters of the quin- 
oxaline series may be obtained by the action of alkylated ortho- 
diamines on a-ketonic alcohols or hydroxyquinones. The authors 
have found that the substituted orthodiamines also react readily with 
orthodiketones, forming the azonium compounds, from which the 
safranin dyes are derived. Thus, when alcoholic solutions of ortli- 
amidodiphcnylamine and a slight} excess of beuzile are warmed w'itli 
hydrogen chloride (1 mol.) on the water-bath, the product of the 
reaction saturated with ammonia and poured into water, a sulphur- 
yeUow', ciystalline precipitate is obtained, which, on recrystallisation 
from alcohol, forms well-developed sulphur-yellow prisms melting at 
134 — ^135®. It is readily soluble in alcohol, ether, and benzene, with 
a yellow colour and beautiful green fluorescence, has the composition 
026 Hi»N’ 2 * 0 H, and is formed in the following manner : — 

Its solution, on the addition of hydi*ochloiic acid, becomes momen- 
tarily red and then pure yellow, without fluorescence. Its fernchloride^ 
CaoHigHsFeOh, foinis lustrous, golden-yellow, prismatic crystals, 
moderately soluble in cold water, its plalwochlorid^^ (CsgHioNs^jPtOlb,. 
brownish-yollow, lustrous scales, almost insoluble in water and alcohol, 
and the nneTonrocldonde canary-yellow scales. The chloride^ nitraitr 
and sul^jhate iiro x*eadily sc»luble in water, and have a yellow colour. 

BE. Q. C« 

Nicotine- By A, Pinnbb and E. Wolpfbxstein (Ber., 24, 1373 — 
1377). — It is stated by Will {Annalm^ 118, 206) that nicotine reacts 
with benzoic chloride with the development of much heat, but when 
the latter is added to a solution of nicotine in anhydrous ether, a 
viscid substance separates, which after a time forms white, deli- 
quescent crystals, resembling wavellite, of the composition 
0 i2Hi 23!TO01; this he regarded as an additive compound, or as benzoyl- 
nicotine hydrochloride. 

The auihoi*s have obtained a compound agreeing with tbe above 
description by dissolving nicotine (1 mol.) in ether rendered anhydi'^ 
ous by sodium, and adding benzoic chloride (2 mols.), but they find 
it to be hasio nicoim^ hy^*Qchonde, OioHuN 2 ,H 01 ; it is very soluble in 
water, and yields nicotine pica*ate (m. p. 218® ; see Ber., 24, 65) on 
iidding picric acid to its aqueous solution. When pyiidine, dimethyl- 
aniline, and piperidine are similarly treated with benzoic chloride, 
crystalline substances consisting of the bydiuchlorides and benzoates 
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are formed. The production of these salts is due to the action of the 
moistnre of the air on the benzoic chloride, whereby benzoic and 
hydrochloric acids are formed, the latter then reacting with the bases 
When nicotine and benzoic diloride are dissolved in ether rendered 
anhydrous by phosphoric anhydride, and the mixture is kept in a 
closed dask over concentrated sulphuric acid, an oil separates which 
does not solidify if kept even for 14 days ; it was not further examined. 
But little heat is developed on mixing nicotine with benzoic chloride 
(2 mols.), and if the mixture is heated on the water-bath for 
20 minutes, a thick syrnp is obtained; after washing this with water 
and dilute alkali, it is dissolved in dilute hydrochloric acid, and pre- 
cipitated with ammonia ; the precipitate is extracted with ether, and 
the residue, after distilling off the latter, dissolved in alcohol and 
water added, whereby a syrupy mass is obtained. It appeal's to be a 
compound of 1 mol. of nicotine with 1 mol. of benzoic chloride ; it 
has basic properties ; on adding picric acid to a solution of the com- 
pound in dilute hydrochloric acid, the picraie^ 0^3323^50801, separates 
as an cdl, which solidifies after a time, and then melts at 189°. 

A. R. L. 


Cytisine and Ulexine. By J. v. d. Moer and P. 0. Pluqgq 
(Arch. Fhaam. [2], 29, 48 — 68). — The work done by Moer is com- 
municated by Plugge. The finely-crushed seeds of OijHsus Idbwmum 
were extracted with cold water, and the solution was concentrated ixi 
winter by removing the ice which formed. The concentrated solu- 
tion was treated with normal lead acetate and then with hydrogen 
sulphide ; after excess of the latter had been removed hy warming, 
sodium hydroxide was added to distinctly alkaline reaction, when the 
application of chloroform removed the cytisine and yielded it, when 
concentrated and treated with ether, as a colourless, crystalline mass. 
Repeated treatment with chloroform and ether gave the pure 
alkaloid. Cytisine, CiiHuJNfjO, foims colomless, odouilcss ciystalH 
melting at 150 — ^151*5° (uncoiT.). It is a strong base, soluble 
in all proportions in water, alcohol, and chloroform, insoluble in 
ether, light petroleum, carbon bisulphide, readily soluble in ethyl 
acetate ; benzene dissolves 1’26 per cent., and amyl alcohol dissolves 
0*303 per cent. Cytisine dissolved in water has a rotatory power of 
[a]i> = —120°. The value for other solutions is also given. On 
adding a solution of a ferric salt to the free alkaloid, or one of its salts, 
a red coloration is produced ; on adding to this some drops of hydro- 
gen peroxide solution, the colour disappears, followed immediately on 
warming by a blue colour. This is a very characteristic reaction, and 
will indicate O'OOOOfi gram. Platinum chloride precipitates the 
alkaloid in not too dilute solutions. Precijpitates are also produced 
by gold ohloride, potassium mercuric iodide, iodised potassium iodide, 
phosphomolybdic acid, phosphotungstio acid (1 ; 30000), tannic acid, 
and picnc acid. Mercuric chloride precipitates the free base from its 
Boluiions, but not from solutions of its salts. The simple salts of 
'Oyi^sme are all soluble in water, and aa?e easily soluble in absolute 
aloohol; the nitrate is the least soluble in the latter liquid, and can 
be obtained from its solution therein in the form of larere crvstals. The 
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composition of the following salts was found to be : — Oytisine nitrate, 
0 nBri 6 N’ 20 ,HN ’03 + H 3 O; platinochloride, (CiiE[i6jN^aO)3,B[3Pt01c; anro- 
chloride, OuHiel^aOjHAuOh. 

For the detection of cytisine in poisoning cases, Dragendorff’s 
method can be applied, advantage being taken of the solubility of the 
alkaloid in chloroform, and of the characteristic test given above. 
The vomit and urine should be first examined. Salts of the alkaloid 
pass away in the urine within 24 hours, but if leaves or seeds have 
been employed, the expulsion may take a longer time. Moer com- 
pares the composition and properties of cytisine and ulexine and their 
compounds, and concludes that these two alkaloids are identical 
(compare Partheil, this voL, p. 750). J. T. 

Action of Alcobols and Aldehydes on Proteids. By T. L. 
TButjnton and S. Martin ( J . Physiol ., 12, 1 — 4). — Solutions of the 
following proteids were used : — (1) ^g-albumin^ (2) serum-albumin 
<.*ontaining a little serum-globulin, and (8) a mixture of proto- and 
deutero-albumose prejiared from Witte’s “peptone.” The solution 
was dropped into six times its bulk of an alcohol or aldehyde, and the 
following points noted: — a. Whether the reagent precipitated the 
proteid ; h. Whether the precipitate was rendered insoluble in dis- 
tilled water, by the prolonged action of the reagent ; c. Whether any 
change of colour occurred in the precipitate. It was found that 
with egg-albumin, allyl alcohol was the most powerful precipitant 
and coagulant of the series. Methyl, ethyl, propyl, isobutyl, iso- 
propyl, and tertiary butyl alcohols come next ; they are all active 
coagulators ; amyl alcohol is a partial coagulator ; and heptyl and 
octyl alcohols do not precipitate or in any way change the solution. 
Acetaldehyde and propaldehyde are about equal in coagulating 
power to ethyl alcohol, and turn the precipitated proteid brown; 
isobutaldehyde has a slower action, and does not turn the preci- 
pitate brown. 

With serum-albumin, the results were very similar ; the alcohols 
may be airanged in the following order, the most active being placed 
first : — 

1 . Methyl, ethyl and propyl alcohols. 

2. Isopropyl alcohol. 

3. Teifiiary buiyl alcohol. 

4. Isobutyl and amyl alcohols precipitate, but do not coagulate. 

5. Heptyl alcohol does not precipitate. 

6. The aldehydes previously mentioned neither precipitate nor co- 

agulate albumin, but acetaldehyde and propaldehyde turn the 
solution brown. 

With the albumose solution, allyl alcohol is the only one that 
precipitates and renders the precipitate insoluble. Methyl, ethyl, 
propyl, isopropyl, and tertiary butyl alcohols cause a precipitate ; 
isobutyl alcohol causes a cloudiness ; amyl, heptyl, and octyl alcohols 
have no effect whatever. 

The general result obtained as to the effect of alcohols on proteids 
is that the higher alcohols have a less powerful action in precipitat- 
ing and coagulating proteids than tue lower ones. Allyl alcohol 
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stands apart from tlie otheiib as tlie most poTrerfnl precipitating and 
coagulating agent employed. TV . D. H. 

A Prodnet of the Putrefaction of Prot^ds. By S. GiBRiSL and 
TT. Aschan (JBer., 24, 1364— 1366). — ^-Amidovaleric acid, prepared 
from benzoylpiperidiue by C. Schotten (Abstr., 1888, 1104), and also 
by a synthetical method by S. Gabriel (Abstr., 1890, 1129), is identical 
with the compound obtained by the putrefaction of fibrin and flesh 
by E. and H. Salkowski (Abstr., 1883, 925). ^'either of these 
eompounds is poisonous ; they dissolve copper oxide but not silver 
oxide, and give neither a precipitate nor a blue coloration with am- 
moniacal silver and copper acetate solutions respectively. 

7-Bthyl phthalimidopropyJmalonate (Gabriel, Zoc. cit,) is prepared 
by dissolving sodium (3 grams) in alcohol (30 c.c.), adding ethyl 
malonate (21 grams) and 7-bromopropylphthalimide (30 grams), 
and heating the mixture in a reflux appai*atus for 4 hours. The pro- 
duct is poured into water, the alcohol and unaltered ethyl malonate 
removed by a cun*ent of steam, and the oily residue exti*actod wtli 
ether ; on evaporating the ethereal solution, a yellowish oil is lett, 
which, after a time, soHdifies to a crystalline cake; the yield is 
bO per cent, of the theoretical. 

f-Amidovaleric acid aurochloride, C6HiiN02,HAuCl4 + H^O, is ob- 
tained by heating the above ethyl derivative with hydrochloric acid 
(5 parts) at 170®, filtering off the phthalio acid, evaporating the 
filtiate, and adding a 20 per cent, auric chloride solution to the re- 
sulting hydrochloride dissolved in a little warm water ; it separates in 
glistening, red cry-stals which probably belong to the monoclinic 
system, melts at 86 — 87°, and seems in all respects to be identical 
wdth that obtained by E. and H. Salkowski (hc.cit), A. R. L. 


Physiological Chemistry. 


Influence of Bile on the Fat-splitting Properties of Pan-* 
creatic Jmce. By B. K, Rachford (/. Fki/siol, 12, 72—94).— 
Some preliminary experiments on emulsions led to the following 
results : — No amount of stirring will give a permanent emulsion of 
neutral olive oil with either distilled water or 0*25 per cent, sodium 
carbonate solution; rancid olive oil, however, although it gives no 
emulsion with water, gives a good emulsion with the alkaline solution. 
In the formation of an emulsion, not only must the oil be broken into 
fine globules, but these must be prevented from ruuning together, by 
a coating of soap or mucilaginous material. No mechanical emulsion, 
tewever, is as perfect as a physiological one. The influence of bile 
in emulsification is thus summarised ; — Bile prevents the formation 
of an emulsion, probably by preventing the formation of soap mem- 
branes ; if bile be added to an emulsion the moment after it is foimed, 
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-the emulsion cleai’s ; but if a few minutes elapse before the addition 
of bile, there is no such cleaiung, the emulsion having become more 
stable. Acids similarly destroy emulsions, probably by destroying 
soaps. 

i^bbits’ pancreatic juice is alkaline, and remains active for many 
hours after removal from the body ; if it be shaken with neutral olive 
oil, fatty acids are formed and the oil becomes acid ; if too much acid 
has not formed, admixture of sodium carbonate solution leads to the 
formation of an emulsion. By one to two hours action of the juice, 
all the oil is hydrolysed with formation of fatty acid and glycerol. 
Other fats, except castor oil, which is indigestible, are similarly acted 
on. 

Bile alone does not hydrolyse fats, but it considerably hastens the 
hydrolytic power of pancreatic juice. The following conclusions state 
f^ome further general results obtained : — 

1. Panci'eatic juice alone will do a certain piece of work in x 
minutes ; namely, dovelope in neutral olive oil a suflSlcient quantity of 
fatty acid to give the best spontaneous emulsion. 

2. The juico in the presence of five parts of 0*25 sodium carbonate 
solution will require minutes to do the same work, and the presence 
of ten parts of the solution will destroy the action. 

3. The juice in the presence of an equal amount of 0*25 per cent, 
hydrochloric acid will require 3aj/2 minutes to do the same work. 

4. The juice in the presence of an equal amount of a mixture of bile 
and 0*25 per cent, hydrochloric acid will require only a!/4 minutes to 
do the work. 

The last-mentioned condition is considered analogous to the natural 
condition of things in the intestine, and thus it appears that the most 
favourable circumstances are present in the intestine for the carrying 
out of fat digestion. W. D. H. 

Digestion of Gelatin. By R. H. CniTaENDEN and F. P. Solley 
(f/. Physiol.^ 12, 23 — ^33). — The investigation of the products of di- 
gestion of gelatin were carried out on the same lines as the researches 
of Kuhne, Chittenden, and their pupils on the digestion products of 
other proteid and albuminoid substances. 

The following elementary analyses may be first given : — 



Gelatin. 

Gastric digeslion. 

Pancreatic digestion. 

Proto- 

gelatosc. 

Deutcro- 
1 gelatose. 

Proto- 

gelatose. 

Beuteio- 

gelatose. 

c 

49-38 

49*98 

49*23 

49*45 

49*07 

H 

6-81 

e-78 

6-84. 

6-61 

6*66 

N 

17 - 9 ^ 

17*86 

17*40 

17-81 

- 17-62 

S 

0-71 

0*52 

0*61 

0-67 


O 

25-13 

24*86 

26*02 

25 -6C 

2C-10 

Ahh 

1-26 

1*98 

1*08 

1-76 

1*08 
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There is thus no marked difference between gelatin and the 
gelatoses in composition. 

Three distinct products are formed from gelatin during digestion ; 
two of these are primaiy, and are formed both in ^tric and pancrea- 
tic digestion; they are distinguished from the tim'd product, gelatin 
peptone by being precipitated by saturation with ammonium sulphate, 
The proto-gelatose is converted into deutero-gelatose by further 
ferment action and ultimately into peptone. Proto-gelatose differs 
from deutero-gelatose by being partially precipitated by saturating 
its neutral solution with sodium chloride, and completely precipitated 
by the addition of a little acetic acid to the saturated fluid. Further, 
proto-gelatose yields a heavy precipitate with hydrogen platinochloride ; 
while deuteio-gelatose is not precipitated by these reagents. No 
trace of a hetero-gelatose was fotmd. 

The gelatoses are readily soluble in cold water, and are slowly 
diffusible. They are undoubtedly formed by hydration, although their 
chemical composition affords no evidence of this view. 

W. D. H. 

MyosixL-peptone. By E. H. Chittenden and R. Goodwin 
(/. Fhysiol.^ 12, — diO). — This research, carried out on the same lines 

as the preceding, was more particularly directed to ascertaining the 
composition and reactions (ff the flnal product in the digestion of 
myosin. The following are the averages of the elementary analyses 
of the substances in question obtained in this and previous communi- 
cations : — 



a 

H. 

N. 

S. 


ICyosm 

52*79 

^•12 

16*86 

1*26 


Proto-myo^dnoBe 

52*43 

7-17 

16*92 

1*32 


Deotero-myosmose . . . 

60*79 

7-42 

17*00 

1*22 


Hyossn-peptone 

49*26 

6-87 

16 62 

1*16 

26*09 


In myosin-peptone is seen another instance of the fact that peptones 
differ fx’om the mother proteid in containing a lower percentage of 
carbon, which supports the view that the formation of peptone is the 
result of hydrolysis. 

Lol reactions myosin-peptone does not differ materially from other 
peptones equally free from proteoses, and it is characterised, like 
these, mainly by lack: of precipitation by ordinary reagents. Boiled 
with potassium hydroxide and lead acetate, an aqueous solution 
becomes darker in colour, hut there is no pronounced separation of 
lead sulphide. Boiled with concentrated hydrochloric acid, there is 
a noticeable darkening of the fluid. Millon’s reagent gives a hea%y, 
white precipitate which, on boiling, becomes dirty yellow, then 
reddish, whilst the liquid has a dirty red appearance. W. D. H. 

Xnflnniice of A l kal i s on the Secretion and Composition of 
Bile. By W. Rissen (fihem. Gentr., 1891, i, 335— 336).— The bile 
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was collected from a dog with a biliary fi&tala ; the pigment in it was 
estimated spectrophotometrically, and the bile salts were precipitated 
and estimated in portions of the bile collected at intervals of a few 
hours. The administration of 600 c.c. of water caused no difference 
in its composition. Various alkaline salts (sodium hydrogen carbon- 
ate, sodium chloride, potassium acetate, magnesium sulplmte, sodium 
salicylate, &c.) dissolved in the same amount of water also produced 
no change i£ the solution was dilute, but lessened the amount 
of bile when the solution was strong. This appears to be due 
merely to a diminution of water, the pigment and salts being unchanged 
in amount ; more water is passed from the body by the kidneys. 

After the administration of bile or bile salts by the mouth, the 
amount of bile and of bile acids in the bile is increased, the pigment 
being unchanged in amount. The increase of water is due to the 
liver cells being stimulated by the bile acids; the increase in bile 
acids in the bile is proportional to the amount absorbed by the 
alimentary canal. W. D. H. 

Caseinogen. By S. EixtjrCii (J. FhysioL, 12, 164—169). — ^By 
means of pure rennet and caseinogen with the addition of calcium 
chloride, casein is formed; thus phosphoric acid is not absolutely 
necessary for efficient rennet action- Sodium hydrogen carbonate 
antagonises the action of rennet and calcium chloride. This is not 
due to the conversion of caseinogen into alkali-albumin, for if the 
caseinogen be precipitated, and dissolved in a solution containing no 
sodium hydrogen carbonate, it once more is able to clot with rennet 
and calcium chloride. The clotting of milk by rennet consists of two 
processes ; first, the conversion of caseinogen into casein by rennet ; 
and, secondly, the union of the latter with a lime salt, leading to its 
precipitation. The calcium chloride used also favours the aggrega- 
tion of minute particles into masses (curds). The two processes can 
be separated as follows : — Caseinogen solution with calcium chloride 
alone does not clot; with 1 ‘ennet alone it does not clot; but the 
caseinogen is nevertheless changed into casein, as, after heating to 
40® to destroy the rennet, the addition of calcium chloride then 
causes curdling. W. JD. H. 

Proteids of Milk. By J. Sedulibx (7. TUysioL, 12, 95—96). — 
The author I'eaffirms his statement that milk contains a globulin. 
This was questioned by Halliburton (this voL, p. 339). 

W. D. H. 

Chemistry of Sheeps’ Milk Cheese. By G. Sautoki {Bind, 
Oenfr., 20, 194 — 196; from Milchzelt>^ 19, 1001 — 1004). — Samples of 
milk from sheep of the district Agro Bomano, on the Tiber, were 
analysed. The following table (next page) shows the percentage com- 
position of milk collected: — (1) AprU 1, evening; (2) April 2, 
evening; (3) January 31, evening; and (4) January 30, morning. 
Tho first two wore in 1887, the last two in 1890. 

Tho difficulties of separating the cream of sheeps’ milk and the 
peculiar taste of the buttm* are the chief reasons against the manu- 
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Amount 

inhtres. 

Sp.gr. 
at 15“. 

1 

Water. 

Fat. 

Proteids. 

Ash. 

Mdfc- 

suffar. 

1 .... 

405 

1*0381 

78-37 

8-99 

6-65 

m 

6*08 

2.... 

390 

1*0374 

79*04 

8*90 

6-16 


5-04 ' 


338 

1*0381* 

77*27 

10-88 

6*28 

BfiS 

— 

4«» •« 

319 

1*0879 

77*92 I 

10-04 

6*22 




facture of sheeps' milk batter in Agro Romano. Bezana, however, 
succeeded in making batter which did not differ from cows’ butter. 
He was also able to overcome the difficulties in making cheese, and 
obtained a product very similar to Parmesan cheese. The following 
analyses are given of cheese prepared from sheeps’ milk; 2 and l> 
were prepared by the new method, 1, 4, and 5 by the old 
method; — 



1. 

2. 

3. 

B 

5. 

Water 

28*60 

27*47 

29*70 

29*13 

82*90 

Fat 

30-93 

30*60 

31 *30 

30*30 

29*96 

l^itrogenoiis matter 

34-19 

35-59 

33 ‘69 

34*00 

30*74 

KCl 

5-03 

S*39 

4*34 

5 *.'51 

4*58 

Ash (without HaCl) 

1-86 

1*05 

0*97 

1*33 

1*82 

Proteids 

27*95 

31*57 

28-12 

28*93 

34*63 

„ decomposition products. 

5-94 

4*00 

5*27 

4*86 

6*08 

iXuciein 

0-261 

0*183 

0*162 

0*256 

0*201 

Ammonia 

0*491 

0*102 

0*169 

0*153 

0*1 J3 

Total nitrogen 

4*83 

6*26 

4*72 

4*70 

J*30 

Proteld nitrogen 

4*27 

4-84 

4*28 

4*40 

3*76 

l?iirogen of decomposition pro- 
ducth 

0*64 

0*42 

0-41 

0*23 

0-5J. 

Sfitro^n of ammonia 

Free fatty acids 1 

0-157 

0*150 

0*138 

0*123 

0*117 

1 0*95 

1*00 

0*86 

0*73 

0*81 


“ Ricotta ” prepared from sheeps’ milk contains more fat and loss 
proteids than that prepared from cows* milk. The following num- 
bers show the percentage composition of ricotta from the two 
sources. The results relating to the sheeps’ milk ricotta (I) are the 
mean of those obtained from three samples. 





Proteids. 

Milk- 

sugar. 


Abh. 

la fresh - 


43*27 

68*47 

83*31 

5*22 

58*76 

11*73 

18*72 

20*66 


0*43 

0*81 

iikdiy.. - 




«> Q-a 

1*43 




Jlo 0/ 

1 a.Ro 

0 *7o 

16*56 

59*87 

11*48 







• I'SSl is giren in Biedexmann ; the mean of 3 and 4 is given as 1'089. 
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Proteoses ani Peptones. By R. H. OflirrENDBN and J. A. 
Hartwell (J. PhijsioL, 12, 12 — 22). — BVom qaantitative expeiiments 
on artificial gastric digestion, it -was Xonnd that the primary proteoses 
(proto- and hetero-) are only slowly converted into peptone, since 
they pass through the intermediate stage of dentero-proteose. Dea- 
tero-proteose, on the other hand, standing next to peptone, is lax* 
more quickly and readily changed, as is shown by the large per- 
centage of peptone formed under the same circumstances as obtained 
in the digestion of the other proteoses. 

The formation of peptone is thus a gradual process, as the greater 
part of the peptone formed by the action of pepsin-hydrochloric acid 
passes thi*ough the proteose stage, and at the end of the most vigorous 
gastric digestion a considerable part of the proteid digested will be in 
the form of proteose. To how great an extent it will be necessary to 
modify these conclusions in applying them to the proteolytic changes 
of natural digestion it is not at present possible to say. 

W. D. H. 

Peptonised Foods. By P. Horton-Smith (/. Physiol, 12, 42— 
71). — “Beuger*s peptonised beef jelly,” “Darby’s fluid me it,” and 
XJeptonised milk prepared by means of Benger’s liq^ior pancrfioMcus 
in the usual clinical way were analysed as regards their proteid con- 
stituents, and some rough quantitative experiments made as to the 
relative amounts of proteoses and peptones in them. The results ob- 
tained with milk were as follows : — 


iN'eutralisation precipitate 0*0636 per cent. 

Proteose precipitate 1’3900 „ 

Peptone 0 3089 „ 

Total 1*7625 


These results, even allowing for loss due to the formation of amido- 
acids, are probably too low. They, however, show that the proteid in 
tho so-callod peptonised foods really consists for the most part of 
proteoses, though containing only a variable amount of true peptone. 
They cannot, therefore, entirely relieve the digestive organs from 
work. 

The author, having noticed that an old man with liver cirrhosis 
passed abundance of uric acid when ted on peptonised foods, under- 
took on his own person to control this observation, but it was found 
that hero the ingestion of large quantities of pi'oteoses and peptones 
did not disaiTange the metabolism of the noimal body in llie least ; 
perfect health wixs maintained, the output ot uric acid was noimal, 
and its relation to urea unchanged. W. D. H. 

IntravasoTilar Coagulation- By A. E. Wrigjit {J. Physiol, 12, 
184 — 191). — The injection of a solution of Wooldridge’s tissue 
fibrinogen into the veins of a living dog leads to tliromlK)>.is of the 
portal aim. During active digestion, clots are also found in the right 
heart and pulmonaiy artery. Wooldridge considered that tho niaiciial 

6 Q 
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in tlie liver area absorbed from tbe alimentary tract that favoured 
coagulation would, during digestion, overflow into tbe cardiac blood. 
This, however, cannot be, because coagulation in the portal area can 
be made to occur after six days inanition, and the injection of tissue 
fibrinogen leads to universal thrombosis if the animal be made 
dyspnoeic. In the present research, increased venosity of the blood 
was produced by various methods, asphyxia, muscle tetanus, and 
retinal stimulation, and, wherever and however caused, subsequent 
injection of Wooldridge’s fluid always led to thrombosis in the area 
affected. This must be due either to excess of carbonic anhydride or 
to diminution of oxygen. Animals allowed to breathe air containing a 
normal amount of oxygen, but excess of carbonic anhydride, suffered 
from universal thrombosis when the fluid was injected. Thus, in- 
ciease of carbonic anhydride will alone explain the phenomena. The 
influence of food, especially of fatty food, as observed by Wooldridge, 
is probably due to an increased formation of this gas. 

W. D. H. 

Action of Salts on Heat Coagulation. By S. Binger and H. 
Sainsbubt (/. Physiol., 12, 170 — IS^l). — Calcium salts favour the 
heat coagulation of the protelds of serum. Magnesium sulphate acts 
similarly. Zinc salts do not act so. It is of interest to note that, in 
heat coagulation, as in blood-clotidng and rennet action, lime plays 
an important part. One is led to infer a possible likeness in nature 
between the heat coagulation and the ferment coagulation of proteids. 
One difference, however, is that in heat coagulation the solution 
becomes more alkaline, whereas in many ferment actions, as in rigor 
mortis, there is development of acid. 

Potassium and sodium salts antagonise, to some extent, the favour- 
ing action of calcium salts on heat coagulation, as in processes of 
clotting brought about by ferments, with this difference, however, 
that sodium and potassium chloride, when used singly, have a slight 
favouring action in the separation of proteids by heat. 

W, D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


TOie Sugars present in Fungi. By E. Feeey (CW. Omk., 
1891, i, 220). — An examination of 82 varieties of fnngi (Aaoomyet^ 
and JBaddiomyeetet) showed the veiy wide distribntion of ttm-Tinitnl in 
these plants $ trehalose was found, much less h^e^nently. Tn only a 
few was there any suhstanoe present capable of reducing alkaline 
copper aolntion. Several species contained consideTahle quantities 
of ]^taBsinm chloride. j. ’jy. l. 

Compodtion of the'Leaves of Madura Anrantiana. By A. 
mn (8#o*. Agrar., 18, 689— 596).— The leaves of MadiMra avran^ 

Uaea, an American plant, are recommended as a substitute for mul- 
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berry leaves for feeding silk-worms. Tbe following analytical results 
were obtained with leaves of plants grown in Italy, and collected at 
the end of July. The numbers show the percentage in the fresh 
leaves : — 


Non-proteld Crude Carbo- 

Water. Pat. Protetds. nitrogenous matter, cellulose, hydrates. Ash. 

65-71 0*64 4-78 a-2S 9*52 12*68 3*42 

Tiie ash has the following percentage composition : — 

Not deter- 

KjO. Na^O. MgO. CaO. FejOs. SiOg. P3O5. SOj. Cl. mined and lost. 

9-24 6*16 6-73 25-73 3*81 26*25 17*54 2*41 1*33 1*81 

Tbe results are compared with those obtained by others with mul- 
berry leaves grown in Italy and elsewhere, and the composition of 
thejleaves of both plants shows them to be analogous. 

With regard to the digestibiliiy of the leaves, the results of experi- 
ments with gastric juice show that in lOO parts of dry leaves there is 
1-10 parts of nitrogen digested and 1*14 parts not digested, corre- 
sponding with 6*85 and 7*03 parts of proteids respectively. The 
rest of the nitrogen (1*51 per cent.) is present as amides. 

N. H. M. 

Chemical Compositloii and Anatomical Stractnre of the 
Fruit of Tomatoes (Lycopersicum esculent.). By G. Baissi and 
T. Gigli (8tuz. 8per. Agrar.^ 18, 6 — 34). — Q’he ripe fruit of tomatoes 
was separated into skin, seeds, and pulp. The pulp was further 
separated, by filtration through calico, into a red, insoluble substance 
and a yellow liquid, both of which were examined qualitatively, and 
then the various constituents detei-mined quantitatively. The results 
given below are the averages of several analyses. 

The pulp itself forms 85-4 per cent, of the whole fruit ; it contains : 
total dry matter, 4*725; soluble substance, 3*735; and insoluble 
matter, 1*093 per cent. 

Tbe following numbers show the percentage composition (T) of the 
dry matter of the red insoluble substance, and (II) of the dry matter 


of the yellow filtrate : — 

I. 

n. 

Total nitrogen 

.. 4-002 

2-254 

Prote'ids 

.. 25-012 

2-43 

Colouring mattei-s 

.. 21-128 

— 

Cellulose 

.. 34-390 

— 

Ash 

. . 7*969 

10-96 

Levuloso 

. . — 

46-68 

Citric add 

. , — 

14-03 

Amide-nitrogen 

♦ - — 

0-641 

Amido-add nitrogen .... 

.. . — 

1-224 

The percentage composition of the ash of the two products is a 
follows — 
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XajO. CaO. MgO. 

— 18-127 1*423 

l'^25 1*315 0169 

CO 3 . SiO.. 

I. — — 

II. 18*832 0*451 


Cl. SOj. PjOb. 

— — l5*8n(» 

8 812 0*781 7-1S2 

Not determined. 

64*584 

2*449 

N. H. .AL 


Compositioii of the Fruit of Tomatoes (Solan^ lyco- 
persicum). By N. Pa.sserini (Staz^ Sper. Agrar.^ 18, 545“~572 ; 
compare preceding absfci*act). — The fresh fruit ot tomaiocs eonsists of 
skin (1*3), pulp and juice (96*2), and seeds (2*5 per cent.), Iho 
pulp contains two colouring matters, a yellow, amorphous substiiuc'o 
and a red, crystalline substance. They are both insoluble in water, 
soluble in amyl alcohol, and very soluble in ether, and both are 
decolorised by chlorine- and bromine- wafer. The red crystals are 
.almosc insoluble in cold alcohol, whilst the yellow compound is very 
soluble. Hydrochloric acid has no action on either compound. 

The sap of the frnit has a sp. gr. = 0 01833 at 15®, aud is loovo- 
rotatory. It contains a yellow colouring matter, which differs from 
that of the pulp in being soluble in water, insoluble in alcohol, ether, 
chloroform, and light petroleum, and in not being decolorised by 
chlorine-water or bromine- water. The acidity of the sap is due chietly 
to citric acid; it contains also a small amount of au alkaloid, which, 
like the acid, decreases as the fruit ripens. 

The following table shows the percentage of dry matter (1) iu 
the skins, (2) iu the pulp, (3) in the sap, and (4) in the seeds, as 
well as the percentage composition of the dry matter in each case*. 



Try 

matter. 

Organic 

matter. 

AAi. 

Protclds. 

0 arlw>hy»lmles 

aiuriat. 

SHns 

40-50 

99-20 

0*80 

1*85 

97 -os 



6*35 

89 -SB 

10-44 

15-15 


Sap 1 

2*44 

74-62 

25-48 

21 -SO- 

r>a-73 

Seeds 

53 -70 

95*3(> 

4-40 

25*40 

7(t-l(S 


The carbohydrates of the skins ai*e chiefly in tlio fonu of c^*llulo^(). 
The numbei*s in the last column for sap I’efer to carbohydrates and 
acids. 

The following analyses are given of the entire fruit collected (1) iu 
September, 1888, and (2) August, 1889 ; (1) was unripe, and (2) ripe. 
The percentage of dry matter was 93*50 and 91*01 respectively. I'ho 
number's show the percentage in the fruit dried at 105'^. 


Glucose. 

CStrio 

add. 

Proteids. 

Z^t and 

colouring malier. Celluloso. 

Aeb. 

1. 2-68 

4&-53» 

11*25 

11-73 7-83 

8-05 

a. 41-54 

l)-07 

n*48 

7-02 18-14 

12-73 


* Citric acid and substances not dctorniined. 















VEGETABLE PHYSIOLOGY AND AGRICULTURE. 957 

The ash of the fmit has the following percentage composition : — 

KoO. NaaO. CaO. MftO. EegOs. P.,Ov SOs. SiOa. CL 

59-4G 5-99 1*34 3*09 0*22 12*93 3*49 0-27 19*14 

Having regard to the large amount o£ potash in the fruit, and the 
largo amount of lime in the stems and leaves (the crude ash of the 
stems contains 28‘32 per cent, of lime) the following manuring is 
recommended for tomatoes : — !Pai*myard manui’e, 5000 kilos., calcium 
superphosphate (18 per cent.), 30 kilos.; potassium chloride (50 per 
cent.), 60 kilos, per hectare. N. H. M. 


The Non-nitrogenous Eztract-substance from Barley, Malt, 
and Beer. By 0. J. Lintneb (Died. Genfo\, 20, 198—200; from 
Allqem. Braner- n. Eopfenzeit, 1890, No. 128). — When beer is shaken 
violently with ether, an emulsion is obtained which, only after a long 
time, separates into two layei*s. The ethereal Layer contains a slimy 
mass in suspension, like frog’s spawn. This substance, which is 
occasioned by the presence of gummy substance, can be obtained from 
barley, malt, or beer, in the following manner: — Barley or malt 
(1 pai*t) is digested with water (5 parts) for a day at the ordinary 
temperature, filtered, washed, and concentrated by evaporation. It 
is again filtered and treated with absolute alcohol, as long as a pre- 
cipitate is formed. This precipitate is filtered by suction, washed 
with ether, dried, and dissolved in water, with addition of potash. It 
is filtered, and the filtrate treated with aqueous copper sulphate, 
being stiired at the same time ; a precipitate, the copper oxide com- 
pound of the gum, is formed and quickly settles. It is of importance 
that the liquid should remain strongly alkaline. The precipitate is 
washed by decantation, until no longer alkaline, filtered, dissolved in 
strong hydrochloric acid, and precipitated by alcohol: as the first 
])recipitate still contains some copper, this is repeated twice. It is 
filtei‘od, w«aahedwith alcohol, and finally with ether, diied in a vacuum 
over sulphuric acid, and then at 110® It is thus obtained as a pure 
white, very loose powder. When dned in air, it is vitreous and traus- 
pamit. Both modifications are uon-hygroscopic, and dissolve slowly 
in cold water, but without giving a quite clear solution. It is Irevo- 
I'otatoty; af tor treatment with dilute acids, it is dextrorotatory. It 
contains carbon (40*00 per cent.) and hydrogen (6*66 per cent.) 
con*esponding with the formula of arabinose, CsHwOs; some reactiems 
indicate that it is a substance with 6 (or a multiple of 5) carbon 
atoms. 

it is obtained from beer as described above ; Munich beer yielded 
0*25 per cent. N. H. M. 


CoBstitiients of the Fruit and Seed of lllicium anisatum. 
By F. OswAfiD (jdre/t. Vharm. [2], 29, 84 — 116). — The fruit of the Star- 
anise extracted with light petroleum yields a mixture of ethei*eal and 
fatty oils. Tbo foimer oil consists essentially of anethoil. It contains, 
also, small quantities of terpones, safrolc, quinol ethyl ether, anisic 
acid, and probably other aromatic compounds which, by oxidation, 
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g*ve rise, amongst other compounds, to veratric acid and piporonal. 
The fatty oil contains cousiderable amounts of fatty aiul olcio 
glycerides, tNith detectable amounts of cholesterol and phospliates. 
The aqueous extract contains protocatechuic acid, and shikiniic 
acid, discovered by Eijkman. Sugar is not present in the fruit of 
this plant in any considei*able quantity ; its swcot taste is to be 
ascribed essentially to the presence of the ethereal oil. No nitrogen- 
cus bases could be detected in the aqueous extract. J. T. 


Soil containing Iron and Chrozniuzn from the Andaman 
Islands, East Indies. By 0. J. H. Warden (Ghtnu. Neios, 63, 85). — 
These islands are remarkable for the gi*eat diversity of soil found on 
them. The one in question, a inch loamy soil, came from a cofFco 
plantation, and has been submitted to mechanical analysis and 
various physical tests by the author, the results of which are detailed 
in the paj)er ; the numbers from chemical analysis in percentages of 
air-dry soil are as follows ; — 


Loss at 100° 11*3410 

{ water 2*2773 

organic matter 10*4459 

nitric nitrogen 0*00129 

organic and ammoniacal uiLrogen .... 0*24080 


Soluble ill water and concentrated hydrochloric acid : — OaO, 0‘294 ; 
EegOa, 35*433; AljOa, 10*491; MgO, 0*109; Cr^Oa, trace; MiuOl, 
0*417; Na^O, 0-455; KA 0*863: 01, 0*006; PA, 0*401 ; SO^, 0*131)1 
COa, trace ; SiOa, 0*046. Insoluble portions : — soluble in alkalis, 
14*4819 per cent. ; not dissolved by alkalis, but decomposed by snliih- 
urio acid, 2*6669 per cent., containing Fe^Oa, AljOa, CrsOj = 2*425 ; not 
decomposed by sulphuric acid, 9*256 per cent. The total amount of 
CPaOa present was 1*6139 per cent. 0 . X,, 


Soil Analyses. By A. Mayer (Biecl Cenfr., 20, 149-— 151; Tiwu 
J. f. Lnuilw,, 38, 157 — 163). — Tn connection with the project for 
reclaiming land between Friesland and Amelanil, a largo uiunbor of 
mnd samples were examined. When the samples arc ai*ning(*(l 
according to the percentage of sand they coutain, they show a otu'taiu 
regulmty of composition as regards some important (‘onstituoutK 
(besides clay). The same invei*t!ie proportion is shown botweon satid 
and InimuB and between sand and hygroseopio moisture ol llio air- 
dned sous. The following numerical results su'o givun : 


Soil sample. Clay. 

90 — 100 p. c. of saud. . 0*0 — 4*8 

60 — 80 „ . , 5-6 — ^24*1 
20— to .. a4-2— 55-8 


Uuunui. 

0- 2— 2-4i 

1- 1- 6-G 
5’(> — 14 4 


Muistm'o. 
0‘0— O-R 
0-3— 2-9 
2 - 0 — 10-6 


The varialaon in the amount of chalk showed no regulaa-ity, but this 
was of no gre^ piaeti^ imporiance, as all the samplos coiitain<)d 
mow than snflicmnt chalk. The amount of phosphoric acid was 
always in exact relation to the day. Thus, samples with 90 iier cent. 
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of sand contained 0*04 per cent., with 30 per cent, of sand O'lo per 
cent, of phosplioi'ic acid soluble in nitric acid. The amount of sand 
was always an excellent measure of the fertility of the soil. 

The method em[)loyed was that already described by the author 
(Lehrb. d. Atjr, Uheryi., 2, 53). The soil (10 j^rams) is treated with 
dilute hydrochloric acid to remove chalk, and the separation of sand 
and clay conducted in a Schdne’s apparatus so arranged that, at a 
wator pressure of 5 cm., 1 litre flows out in 10 minutes. The sand is 
ignited and weighed. The amount of clay is ascertained by differ- 
ence, when, from the original amount, the sand humus and moisture 
are subtracted. N. H. M. 


Analytical Chemistry. 


Dry Reactions in Qualitative Analysis. By W. Tate (fllieiri. 
Newsy 63, 86 — 87). — The author advocates the systematic application 
of dry reactions in qualitative analysis employing the moist group pre- 
cipitates, obtaiued in tlio ordinary manner, for the purpose ; gi*oup 3 
LI and ILL being subdivided respectively into the copper and arsenic 
and the zinc and iron sub-gi*oaps. As an example of the proposed 
luotliod : — Group I precipitate is examined, a, for mercury, by heat- 
ing a iiiinuto quantity on a thread of asbestos in the upper reducing 
flaino of a Bunsen and beneath a cooled porcelain surface, the 
hubli mate being converted into iodide for confirmation; p, for lead, 
by lioaiing on charcoal until the mercui*y is dissipated, and heating 
any residuo strongly with pottissium iodide and sulphur 5 7 , for silver, 
by obtaining bead on charcoal. The method of examining the other 
groups in a similar manner is desmubed. 11. A. L. 

Standardising Acidimetric and Alkalimetric Solutions. By 
K. HAUraiid Gkoasdale {Ohem. News^ 63, 93 — 9i; from J. mtaL 
4 , ])art 4 ).— Advautago is taken of the well-known accuracy 
of the electrolytic method of estimating copper, and therefore pure 
copiicr sulphate is electrolysod, and tho copper carefully weighed. 
Tlie exact amount of sulphuric acid in solution is then readily ascer- 
Laiued, and is employed for btaudua^dising any desired alkaline 
solution, whicli, iu its turn, serves for controlling the standard acids. 
By this moans, various disadvantages attached to the use of sodium 
carbonate, oxalic acid, or potassium oxalate are obviated. 

D. A. L. 

The Liquoscope : an Instrument for Comparing the Refrac- 
tive Indices of Liquids. By K. Sond^n (^ZeU, anal Ghem,,^ 30, 
19(j — 399). — The apparatus consists of two similar hollow prisms, 
.which are immersed, side by side, in a glyoerol-bath formed of a 
cylindrical vessel with glass ends. When both pnsms are filled with 
liquids having the same refractive index, a hoiizontal black line 
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observed through them appears continuous ; but if tlie iudiccH are 
different, one part of the line is displaced with respect to the* other. 
The instrument is very serviceable for indicating adulteration of 
butter, oils, gljceivl Src. AI. J. y. 

Estimation of Nitric Acid by Reduction to Ammonia. JJr 
K. UfiCH anal. Chrm., 30, 175— 195).-— The reduction of nitric 
acid to ammonia by iron and sulphuric acid takes places with quan- 
titative completeness (this voL, p. 617). — The estimation can be verv 
conveniently made by means of the deficit in the hydrogen evolved. 
The iron for this purpose, which should be in the form of the most 
finelv-powdered wrought-iron filings, as free as possible from oxide, 
should be coated with c.pper by waiuning 3 grams of it with 20 e.e. 
of a *0 per cent, solution of copper sulphate, and washing. This 
quantity suffices for 25 estimations, when working on aliout 10 
milligrams of nitrate. On warming a known quantity of sulphurie 
(or hydrochloric) acid witli an excess of this couple, a constant 
volume of hydrogen is evolved, and the i*eactioii is rapidly and 
sharply completed. The presence of 1 mol. of a niti*alc (M'NO,) 
causes a deficit of 10 atoms of hydrogen, or 1*106 c.c. of hydrocrtui 
(^y, and at 0® and 7G() mm.) per milligram of potassium iut 3 *ate. 
The apparatus used is here figured. 



nf flast holds about JIO c.c., tho asotmneter IJO o.p., 

sw diameter of 3 mm., and is used for wmov- 

fine ^ be dmvwn to a 

fine ^int, and bent towards the wnU of the neck of the flask. 

tns mnrt u ® e^imations, the air in tho ai>])ai-a- 

nrio acid to by hydrogen, by adding 10 c.c. of nomal aulph- 

warning to ?.')* 

tometer is fillpd^™?^ wblst the cock A remains open, and tho azo- 
ttaoes of non water. This treatment romovos 

aS th?an«f t>*e the water is adjnstod to 

Ml. is,,* j ^ ^*dy for Me. It is necessary to aacprtrfiin 

^ of hydrogen pelded by 20 c.c. of the N/10 snlphnm 
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acid in use, as tliis is slightly below theory. By wanning to 75®, the 
reaction is complete in about three minutes. The same volume of 
acid with the nitrate dissolved in it is then used for the estimation. 
The tempeititure of 75® must not be exceeded, since, even at 80®, the 
couple decomposes water, and an excess of hydrogen would be 
evolved. (Should this have occurred in any one case, the following 
experiment, if conducted at a temperature not exceeding 75®, would 
show an exactly equal deficiency of hydrogen.) The volume of the 
liquid introduced has to be deducted from the observed volume of gas ; 
the acid in 0 cannot therefore be rinsed into the flask, but 0 must be 
wetted with acid of the same strength as that to be measured into it. 

A certain excess of acid seems to be necessary, but 20 c.c. of !N/10 
acid suffices for 15 milligrams of potassium nitrate. The test esti- 
mations reported are highly satisfactory, and the method seems to be 
one of the most lupid known. In the absence of nitrates it may also 
be used as an acidimetric method. Hydrochloric acid, although it 
yields precisely the same volume of hydrogen as sulphuric acid, cannoc 
be used in the estimation of nitrates, since low results are always 
obtained. The presence of much chloride is therefore inadmi.'^sible. 

M. J. S. 

Nitrates in Wine. By M. Zecchiki (Staz, Sper. Agrar,, 18, 

*15 — 40). — In testing for nitrates in wine by diphcnylamine, it is^ not 
sufficient to decolorise the wine with animal charcoal or to precipitate 
with basic lead acetate, as there still remain substances which give a 
brown colour with sulphui’ic acid» and so mask the reaction, it any, 
with diphenylamiue. The following method is recommended as being 
easy to carry out, and not liable to the danger of introducing 
iiitmtes : — 50 or lUO o.c. of wine, contained in a porcelain capsule, is 
treated with a slight excess of lime (prepared fiom marble) and 
evapoi*ated to diynoss. The residue is detached from tlie sides of the 
capsule, well stirred with 20 or 30 o.e. of 92 — 95 per cent, alcohol, 
l(»fb for about 10 minutes, and tilterod. The filtrate is evaporated 
down on a watcr-batli, and the residue dissolved m a little pure, 
distilled water (about 1 c.c.). Half of the solution is tested witli 
diphcnylamine ; if the coloration is very intense, the experiment is 
iHipeatod two or tlu^ee times with more dilute solutions. In this 
manner it is possible to ascertain whether a larger or smaller amount 
of nitrate is present. 

When wine contains much sugais it may be necessary to repeat the 
troatment with lime and alcohol ; but this is unuecessary in most cases- 

K H. M, 

Densimettic Estimation of the iPhosphorus in Iron. By E. 

K, Metz (Zeif. anal. Ohem., 30, 200 — 206). — The principle iutro- 
(luced by Popper (Abstr., 1877, 638, and 1879, 480) of a.seertaining 
the weight of a precipitate without washing or drying it, by trans- ^ 
f erring it to a specific gravity bottle, which is filled up with a liquid 
of known density, and weighing the whole, appeared to be suitable 
for ammonium phosphomolybdato, owing to the high specific gravity 
of the precipitate. This was found, as an average of four determina- 
tio!iS, to bo 3*252. The precipitation took place in a stoppered 
(ylinder of about 250 c.o. caj)aoity, the lower end of which was pro- 



962 


ABSTRACTS OF CHEMICAL PAPERS. 


longed into an almost capillary tube of 2 c.c. capacity, witb a stop- 
cock at the bottom. The oxidised solution of the iron (0’5 gram in. 
50 c.c.) after removal of silica, was introduced into this vessel and 
mixed, first with 20 c.c. of strong ammonia and subsequently with just 
enough nitric acid to redissolve the precipitate ; then (without allow- 
ing to cool) 100 c.c. of molybdate solution at about 60® was added, 
the whole well shaken, and the precipitate allowed to subside 
until it had wholly entered the narrow tube. After part of the clear 
liquid had been poured out and its specific gravity ascertained, then, 
without rinsing the pyknometer, the precipitate was delivered into it 
by opening the stop-cock. In six test analyses, of which details are 
given, the results agree closely enough with those of gravimetric 
estimations to be employed for technical purposes. M. J. S. 


Assaying Lead Ores by Fusion with Potassium Cyanide. By 
W. J. CooPEE (Ghem. News^ 63, 73). — The author’s expeiuments show 
that with an ore of the following percentage composition: — SiOj, 
83*05; Fe 2 S 3 ,OuA 10*639; FeSg, 2*967; PbS, 3*001; An, trace; 
FeaOj, 0 343; the dry cyanide method for the assay of lead ores 
offers no advantage over the ordinary wet methods. D. A. L. 


Assaying Lead Ores by Fusion with Potassium Cyanide. By 
A. W. Warwick (OAeiw. News^ 63, 145 — 146 ). — A continuation oC a 
previous communication (this vol., p. 863). Anglesite and pyromorph- 
ite have now been successfully treated, the latter requiring a very high 
finishing temperature. It is obvious that minerals or ores containing 
la^e quantities of other reducible minerals, which will como down 
with the lead, such as the ore tried by W. J. Cooper (preceding 
abstract), are not suitable for assaying by the cyanide method. 

„ . B. A. L. 

Estimation of Mercury in Animal Tissues. By F. Hofmefstre 
{Ztit, anal. Okenij 30, 258 — 2-39) — The tissue is niiucod and heated 
with its own weight of 20 per cent. hydi*ochloric acid, in a flask with 
reflux condenser, until completely dissolved. Alter cooling to (50**, 
a few grams of potassium chlorate is added in small portions, and ilio 
cooled and filtered liquid is shaken with about 5 gleams of ziucMlust, 
to precipitate the mticury. The precipitate is washed succossivoly with 
water, with soda, and again with water, collected on glass wool, washed 
with alcohol, and air-dried. It is then introduced into a eoiiibuhtiou 
tube containing columns of granulated lime and copper oxide botwoou 
asbestos plugs. ^ One end of the tube is di'awn out to a (J-sliape. The 
mercuiy is distilled fi-om the zinc in a strtam of dry air, over the red- 
hot lime and copper oxide into the jj-tube, where it condenses. 

In examining urine, the destruction of the organic matter should 
not be attempted. It sajGfices to gently warm the urine with hydro- 
chloric acid before adding the zinc-dust. M. 


VoL^etrio Estimatiou of Manganese. By T. Moobis (OJiein 
68, 66^67). ^The following method of estimating manganoso 
Mr Tewmmended as yielding excellent results:— The material dis- 
Mvedm syrupy phosphoric acid (sp. gr. 1*75) or in solution to which 
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that acid tns been added, is oxidised by warming gentlv with potas- 
sium chlorate ; when all the chlorine has been expelled, the solntion is 
diluted and titrated with ferrous sulphate until the violet colour dis- 
appears, or the ferrous sulphate is added in excess and titrated back 
with permanganate. The equation Mn 203 4- 2FeO = 2MnO 4 - 
Fe 20 » represents the change, and therefore 1 part of iron is equivalent 
to 1*4108 of manganic oxide. The only metal which is found to inter- 
fere with the method is chromium ; however, when cobalt is present it 
is well to add excess of ferrous sulphate, annul the cobalt colour with 
nickel sulphate, and then titrate back with permanganate. Nitrites 
are obviously undesirable ; therefore potassium chlorate is preferable 
to the nitrate for the oxidation. D. A. L. 

Quantitative Separation of Manganese and Zinc. By P. 
Jannasch and J. P. MacGeboobt (J.pr. Ohem, [2], 43, 402—406). — 
To the hydrochloric acid solution (75 — 100 c.c.) containing the man- 
ganese and zinc in a porcelain dish, are added a 15 — 20 per cent, 
solution of ammonium chloride, and then ammonia until the 
liquid is strongly alkaline ; the mixture is stirred and hydroffen 
peroxide added until oxygen begins to be rapidly evolved ; the dish 
is then heated on the water-bath for 10—15 minutes, the precipitated 
manganese dioxide filtered, washed, first with hot ammonia water, 
then with hot pure water, and ignited whilst still moist in a platinum 
or porcelain crucible, being finally heated over the blowpipe until 
constant in weight. The zinc may be precipitated from the mixed 
filtrate and washings with ammonium sulphide, but is more rapidly 
determined by evaporating to dryness in a platinum dish, heating the 
residue first at 125 — 150° for one hour and then over a fiame, with an 
intervening asbestos millboard to prevent too high a temperature and 
consequent loss of zinc ; the re«.idue is dissolved in hot water with a 
drop or two of hydrochloric acid, and the solntion precipitated with 
hot sodium carbonate solution. A. G. B. 

ESstimation of Manganese in Iron and Steel. By L. Blum; 
(Zeit anah Ohem,, 30, 210 — 211). — The modification of Volhard’s 
process proposed by Riirup contains several sources of error. The 
method consists in dissolving and oxidising 6 grams of substance, 
neutralising, and adding sodium sulphate, making up to a litre, and 
filtering. Of the filtrate, 500 c.c. is mixed with zinc oxide, heated, 
and titrated with potassium permanganate. According to Meineke, 
however, the presence of free zinc oxide and the absence of soluble 
zinc salts are both conditions loading to low resuhs. On the other 
hand, the neglect of the hulk of the basic fernc sulphate has an 
opposite influence. The advantage of the method would in any case 
ho small, since an estimation by Yolhard’s process can be completed 
within an hour. M. J. S. 

Glaser's Method for the Estimation of Ferric Oxide and 
Alumina in Phosphates. By v, Gruber {Zeit mmh Ghem,^ 30, 
206—207 ; see this vol., p. 501), — The modifications introduced into 
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this process hj Jones are acknowledsred to be improvements. Jones 
dissolves 5 ^aras of substance to 500 c.c. ; tikes 100 c.c. and evapo- 
rates it to about half, adds 10 c.c. of dilute sulphuric acid (1 : f')) f»nd 
then 150 c c. of alcohol. After a repose of three hours, the precipi- 
tate is filtered off and washed with alcohol until neutral. In pre- 
cipitating the earthy phosphates, the complete expulsion of the excess 
of ammonia is essential; the precipitate would otherwise contain 
magnesia. ^ J. M. 

Taimizi in Urine. By S. KATunniN (Gliem, Gentr,, 1891, i, 
272 — 273; Pharm Zeii,^ 35, 785). — The author lecommends the 
following test:— 4 — 5 c.c. of urine, either after remaining a short 
time or warmed, is mixed with 5 — 10 drops of iodine solution (1 : 10) ; 
the urine is shaken after the addition of each drop of iodine. Tu 
the presence of tannin, a beautiful and characteristic green coloration 
is produced; with excess of iodine, the coloration becomes bi*(>wuish- 
red. In the absence of tannin, the iodine is at firat absorbed, and then 
a red coloration is produced, which changes to reddish-brown on 
tbe addition of more iodine. J. W. L. 

Fractional Crystallisation of Quinine Sulphate. By L. 
Prunier («/. Pharm. [5], 23, 261) — 270 and 387 — 390). — A quinine 
sulphate containing 6 per cent, of foi*eign sulphate, when saturated 
at 100®, gives scarcely any deposit on cooling to 90° ; from 90® to 60®, 
the crystals have nearly a constant composition and contain not more 
than 1 to 2 per cent, of impurity. Below 50° (and principally about 
40°), more than the average amount of cinchonidiue appears in the 
deposit. Between 35° and 25® usually, an abundant crystallisation 
takes place, dependent on the proportion of cinch onidine and cinchon- 
ine present with the quinine; this arises from the separation in a 
solid form of molecular compounds, and sufficient time is rocpiirod 
before filtering off the liquid which is to be employed For the ammonia 
assay of the quinine sulphate. The results with various samples of 
sulphate show lliat the amount of aqueous ammonia roquiml in the 
ammonia test diminishes with the temperatm*e of filtration. An 
inspection of the curves plotted from these insults sliows that ilio 
temperature 15®, selected for filtration in the ammonia assay, has boon 
well chosen. J, 

Estimation of Theine in Tea. By G. L. Si»encbb {Chom. Ooixfv., 
1891, i, 373 ; from J- Ohem , 4, pt. 4).— 3 gmms of the tea is 
boiled for half an hoar in a 300 c c. flask, cooled, and a slight oxc(*ss 
of lead acetate added (about 0 3 c.c. of concentrated solution, per 
1 gram of tea). The flask is filled to the mark, shaken, and filtered. 
100 c.c. of the filtrate is precipitated with hydrogen sulplxido in a 
flask graduated at 100 c.c. and 110 c.c. The conducting tube is 
washed with 10 c.c. of water, filtered, and 65 c.c. of the filfafato is ex- 
tracted seven times with chloroform. The chloroform is evapo- 
rated, and the residue, dried at a temperature not exceed in<^ 79” 
represents the theine from 0 5 gram of tea. J. ’vvr® * 
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Spectra of the Elements of the Second Periodic Group. By 
H. KAibER and C. Ritnoc (Ann. PJajs. Ght*m. [2], 43, 385 — i09). — 
In a former paper (this voL, p. 137), the authors studied the relations 
of the line spectra of the alkali metals. They now extend their 
investigation, using the same methods, to the metals of the alkaline 
earths and the zinc gi*onp. The specimm of beryllium, on account 
of its poverty in lines, is loft out of consideration. 

The values of the constants in the formula A — — C,"* for 

the first lines in each seiies of tiiplets are contained in the following 
table : — 



Pixbt series. 

Second senes. 

A. 

B. 

C. 

A. 

B. 

C. 

Mft 

30796 

130398 

1432090 

39837 

125471 

518781 

Oa 

33919 

123547 

961696 

34041 

120398 

816097 

Sr 

81030 

122328 

837473 





Zii 

42915 

131C41 1 

1230125 


126910 

532850 

Od 

40735 

128635 ! 

1289619 


120116 

555137 

Hg 

40159 

127484 i 

1252695 

Bill 

126361 

C13268 


Barium gives no series of triplets. It will be seen from the table 
that the bivalent elements fall into two group'?, namely, the alkaline 
earths and the zinc-mercury gi*onp. In each the values of the 
constants decrease in general with increasing atomic weight. 

J. W- 

Chemical Effects of Light: Measurement of Physical Ab- 
sorption. By G. Lcmoine (^Gompt. 112, 936 — 938). — The 

experiments Avere made with a solution of ferric chloride and oxalic 
acid, the quantity of feiTOus salt formed being estimated. One cell 
containing this solution was exposed directly to light, whilst a 
similar cell was exposed behind the medium the absorption of which 
was under investigation. In the case of ferric chloride, the absorp- 
tion vaiies somewhat with tho state of tlie atmosphere, but under 
favourable conditions tbe variations aro not great, and the results 
may be represented by tbe following expression, which is calculated 
for semi-normal fendc chloiidc, i being the intensity of the tians- 
mitted light, and Z tho thickness of the absorbing layer, i = 
0'01(098G)' H- 0-07(0-40)* + 0-13(0*10)* + 0'79(10-'")^ 

0. H. B. 

DeteniQination of the Maximum Conductivity of Very 
Dilute Copper Sulphate Solutions. By P. Sack (Ann, PKys. 

YOL. LX. 3 i 
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(Jh&ni, [ 2 ], 43, 212 — 224). — As a dodnotion from the dissociation 
hypothesis, AiThenius has shown that the conductivity of electro- 
l^es must I’each a maximum as the temperature increases, and then 
begin to fall fAhstr., 1889, 1044). Experimental confirmation of 
the theoretical conclusions was obtained for the cases of hypoplios- 
phorous and phosphoric acids, but owing to the difficulty of deter- 
mining the conductivity at high temperatures, no furthei* confirma- 
tion has, up to the present, been obtained. The author has, how- 
ever, succeeded in determining the conductivity of dilute copper 
sulphate solutions at temperatures up to 120 °, the solutions being 
contained in a sealed apparatus to prevent change of concentration by 
evaporation. Measurements were thus successfully obtained for 
three solutions of 0 327 per cent., 0*5 per cent., and 0*64 per cent, 
concentration, and in each case the conductivity was observed to 
reach a maximum : for the first solution at 94°, for the second at 95°, 
and for the third at 96°, A calculation of the temperature of maxi- 
mum conductivity for the third solution by moans of the formula 
given by Arrhenius (loo, cit.) gave 99°. H. 0. 


Thermocliemistry of Platinic Chloride and its Compounds. 
By L. PiciEON (Oompt rend., 112, 791— 793).~The heat of dissolu- 
tion of anhydrous platinic chloride, PtCh, is +19*58 Cal. ; hence Pt + 
OI 4 + Aq = PtCl* diss. develops +79*40 Oal. (compare Abstr., 1890, 
439). ^ The last v^ue has been verified by I’educing a solution of 
platinic chloride with cobalt, the number obtained being +79*66 Oal. 
The heat of dissolution of the hydrate PtCl 4 + 4 H 2 O is —1*74 Oal., 
and hence PtCl* sol. + 4 H 2 O liq. == PtOl4,41IjjO sol. develops 
+21*32 Cal. The reduction of solutions of tho alkaliuo plaiino- 
chlorides by metallic cobalt shows that 


Pt + OI4 + 2NaCl diss. = INTaaPtOU diss. 
Pt + OI4 + 2KCI diss. = K^PtOla diss.. . 

hence, 

PtCI* + 21faCl diss. = IS'a.PtOle diss. .. . 
PiCk + 2 E:C 1 diss, = K^PtOle diss 

PtOl* + 2H01 diss. = HaPtOlo diss. .... 


develops +85*09 Oal. 
„ +83*33 „ 


„ +25*29 „ 

« +23*53 „ 

„ + 2 1*8 „ 


In the pi-eparation of hydi*atod platinic olilorido by ISTorton’s 
method the liquid is at first colourless, and is free from both silver 
and platinum, but contains a yellow precipitate which must bo 
reg^ed as silver platinochloride. After some time, cspocially if 
heated, the precipitate gradually becomes white, whilst tho colour of 
the hquid hecomes deeper. Direct experiment shows that tho union 
of ptetmic chloride \iitb silver chloride would develop +7*42 Oal a 
n^ber conmderably lower than the heat of combination of platinic 
cmoncLe with water, so that * 


AgjPiCl, + Aq = PtCl^sAq + 2AgCl develops + 12‘16 Oal. 

0. H. B. 
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Calorimetric Data. By Bbethblot (Oompt, rend.^ 112, 829 — 834). 
— AspaHic Acid. — Heat of dissolation at 16“ —7*25 Cal., heat of 
neutralisation by sodium hydroxide, first equivalent -f3*0 Cal., 
■second equivalent +3*5 Cal., third equivalent 0*0 Cal. In concen- 
trated solution the second equivalent of alkali develops +3*9 Cal. 
The second acidic function of aspartic acid, as in the case of many 
allied acids, is not equivalent to the first. 

Malmic Ohloride, CHo(COCl) 2 . — Decomposition by excess of water 
ilevelops +44*5 Cal.; decomposition by excess of sodium hydroxide 
develops +99*7 Cal. The heat developed by the action of water on 
a molecule of malonic chloride is practically double that developed 
by the similar decomposition of a molecule of acetic chloride 
( + 23*3 Cal,). The corresponding value for butyric chloride is 
+ 21*7 Cal. (Louguinine). 

CH^CCOCl), liq. + 2H,0 liq. = 
oryst. + 2HCI gas develops +14*2 Cal. 

Tartrates* — When normal sodium dextrotartrate is mixed Avith 
calcium chloride, there is development of heat but no precipitation. 
After a few minutes, a precipitate sepamtes with a further and 
greater development of heat, the values being for 1 mol. of the salt 
+0*98 Cal. and +2*68 CaL respectively. 

Sodium Icevotartrate behaves in a similar manner, the values being 
respectively +0*92 Cal. and +2 GO Cal. 

Sodium paratartrate is formed without thermal distuibance by 
mixing equal quantities of the dextro- and Isevo-tartrates. When an 
equivalent quantity of calcium chloride is added, precipitation begins 
at once, and the thermal disturbance, which at first is equal to 
+2*20 Cal., rises after a few minutes to +6*3 Cal., the development 
of heat being pei'fectly continuous from the moment of mixing up to 
the maximum. 

The heats of neutralisation of the four taitaric acids by sodium 
hydicxide ai*e practically identical under similar conditions of tem- 
poraturo and concentration, the heat developed being +12*7 Cal. per 
equivalent. 

A solution of sodium paratartrate made by neutralisation of pai'a- 
tiirtaiic acid, and mixed immediately with calcium chloride, gives 
])reoisely the same theimal disturbance as the solution obtained by 
mixing the laovo- and dextro-tartrates. The sodium salt of the time 
inactive tartaric acid under the same conditions yields a precipitate of 
an insolnblo calcium salt with the development of only +3*0 Cal. 

Sodium laovo- and dextro-tai*trates, when precipitated with an 
•equivalent quantity of silver nitfate, give a continnous development 
of heat losing from +1*5 Cal. to a total of +4*6 Cal. in the first case, 
and from +1*1 Cal. to a total of +4*5 CaJ. in the second case. 
Sodium paratartrate, or a mixture of the Imvo- aud dextro-tartrates, 
gives an immediate precipitate with a total development of + 5*7 CaL 

Tho greater heat of formation of the insoluble paratartrates coitc- 
sponds with the greater heat of foimation of paratartaidc acid as 
established by tho author and Jnngficisch, C. H, B. 

3 t 2 
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Thermochemistry of Bibasic Organic Acids. By G. Massoi 
(Oompf. read,, 112, 1062 — 1065). — The aathor has ap])lied BortlielotV 
method of calculating the heats of formation of solid salfs to tlio 
consideration of the relative energy of combination of the firsi 
eqnivalent and the second equivalent respectively of a base -wiili 
hibasic acids of the oxalic acid type. The heat of neutralisation per 
equivalent of base of these acids in dilate solution varies from +];> 
to 4-14 Cal. In the cases of oxalic and maloiiic acids, and also mth 
sulphuric, arsenious, and selenic acids, the second equivalent ot* bast 
disengages rather more heat than the first ; whereas succinic, tartai'ic, 
sulphurous, selenions, and arsenic acids sei free more hc^at with tlu 
first equivalent. The differences vary between 0*5 Cal. and 1 Cal. 
For the solid salts, the heats of formation ax*e as follows : — 


Acids — 

Oxohe. 

Alalonic. 

Sncciuic. 

Sulphuric*. 

1st KOH. . . 

+34-2H 

+27-87 

+25-28 

+47-8 Cal. 

2nd KOH... 

+24i-(i9 

+20-70 

+21-15 

+33 0 „ 

Total . . 

+58-<)7 

+48 57 

+4G40 

+81-4 „ 

IstHaOH 

+28-3 

+25-8 



+42-7 C'al. 

2nd NaOH.. 

+24 7 

+15-0 

— 

+2C-0 „ 

Total . . . 

+53-0 

4-41’4 

+40-0 

+09-3 „ 


Hence it is evident that in reality the addition of tho first equivalent 
of a base to a bibasic acid with formation of tho acid salt sots f reo more 
heat than the addition of the second equivalent to form tho normal 
salt. The author thinks that these data give no grounds £ov 
assuming an unsymmetrical constitution for the acids, but attributes 
the thermal differences to a recipmcal action botweoii tho two acid 
groups. This point he illustiates from the data given above. Oxalic 
add may be viewed as a substituted fonnio acid ; tho two COOll 
giOTps appear when near together to cause a mutual striuigthoning 
of the acid function, and the bibasic oxalic acid has more than 
double the heat of neutraUsation of formic acid, but when ouo of 
these groups is neutiulised, the acid salt acts just liko foruii<s acid, 
and has almost the same heat of neuti*ali&atiou. Malouic and sue- 
cinic acids behave similarly, the OOOH groups liaviug less reciprocal 
action as they become farther apart in the molecule. 

Berthelot observes, with respect to tho above paper, that it coii- 
^ns new facts relative to the salts of malonic and succinic acids, 
but that the conclusion as to the greater heat liberated by the iirst 
Muivalent of the base is a necessary consequenco of tho known fact 
{Ann. Glum. Phys. [5], 4, 130) that the union of a bibasic acid with 
^ own normal salt to form an acid salt, in the solid state, disengages 
heat. It IS by ^e difference between the heats of foimation of tlu-^ 
amd md now salts that he has explained tho reciprocal aciioxm 
wd the equihbnum between a monobasic and a bibasic acid, for 
in^ce, decomposition of noimal sulphates by nitric and hydro- 
cMono acids {JBssat de Meq. Ohinu [2], 586). ^ W 
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Thermochemistry of Dextro- and Lsevo-tartaric Acids. By 
H. Jah\ {Ann. Fhys. Oheni., 43, 30G — D09). — A solution containing 
<lextrotai*taric acid was mixed in a Bunsen’s ice-calorinieter with an 
equally strong solution of Isnvotartaric acid. !N'o thermal effect was 
observed. It was also found that the heat of neutralisation of these 
acids by an optically active base (morphine, nicotine) was the same 
in both cases. J. W. 

Vapour Pressures of Homologous Compounds. By Gr. 0. 
S(’JJM1DT (Zeit physilcal. Ghem., 7, 433—408). — Daltons law that the 
vapour pressures of all compounds are the same at equal distances 
f3*om their boiling points has been shown by Regnault and others to 
be incon*ect when applied generally. But it still remains doubtful 
whether this law does not hold among organic compounds belonging 
to the same homologous series, although according to the researches 
of Kahlbaum this is not the case. Examining the evidence for and 
against, the author found so much discrepancy between the data of 
different obsciwors, that he decided to submit this point to a veiy 
thorough Gxporimental examination. The present paper contains his 
3 *osults with acids of the acetic series, from formic to valeric acid. 
Tlie substances were heated in a bulb attached to an air-pump and 
manometer, and the boiling points nnder different pressures were 
measured. Great care was taken to ensure the purity of all material 
used. From the results it is evident that for the compounds 
examined, and for all pressures below 760 mm,, Dalton’s law holds 
with remarkable accumey. For instance, taking the two extreme 
cases, the decrease in the boiling point of formic acid w’ith a decrease 
of pressure from 700 to 10 mm. is 102*8°, and that of valeric acid 
303*8®, two numbers which in view of the numerous sources of en»or 
may be regarded as identical. The author intends to investigate 
oilier homologous series in like mannei’. H. C. 

Data for the Critical State of Liqtiids. By B. Hrtliioun ( Zeit , 
lihjjitikal (Ihem., 7, 001— 013).— The aulhor has brought together in 
a series of tables the cntical data (iemperaturo, pressure, and 
vohuuo) of the substances which have been investigated in this 
direction. 

Copious rcfei'cncos and annotations are given. J. W. 

Adhesion at the Freezing Point. By F. Wald (ZoU. fhjsihal. 
Ghem., 7, 514 — 517). — If a liquid wets a solid substance, it follows 
from thermodynamical considerations that the vapoui* tension of the 
liquid will bo reduced, and that it will exercise a pressure on the 
solid. Applying this view to the case of melting ice, if the water 
first formed remains in contact with and wets the ice, its vapour 
pressure will be less than that of waier at 0®, But since the vapour 
prosauro of the water in contact with the ice is equal to that of the 
ico itself, the vapour pressure of dry ice should be less than that of 
water at 0®, and not equal to it, as has boon hitlierto assumed. 
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Dissociation of Amylene Hydrobromide under Low Pres- 
sures. By G-. Lemoine (Compt rend , 112, 855 — 858). — The follow mg 
data were obtained with carefnlly pnnfied amylonc bromide : 


Pressure 

Boiling point . . 


764 

105° 


452 

90° 


238 

71° 


121 

55° 


43 

34“ 


21 nnn. 
28° 


Temperature 0*1° 
Sp. gr 1*224 

Di = Dfl 


7*2“ 18 6“ 
1*215 1-200 

(1 0*00102^ ■ 


38® 61“ 

1*176 1*146 
- 0 0000004/0- 


90“ 

.*106 


97° 

1*100 


52 — 15 ®. 58 — 16 ®. 87 — 17 ". 

Sp, heat ..••.••• 0*324 0 325 0**>3t) 

The determinations of the vapour pressures under ordinary atmos- 
pheric pressure indicate more decomposition than was observed by 
Wurtz, a result probably due to the fact that by means of a tliei*mo- 
regulator they were prolonged for several hours, in order to attain 
the limit of decomposition. 

The most striking phenomenon is the great variation in the sp, gr. 
between 175® and 190“. 


Temperature. • . • 
f Sp. gr. of vapour 
1 atmos.<< Proportion de- 
L composed , • . . 

f Sp. gr of vapour 
^^atmos.< I^oportion de- 
composed •••. 


100 150“ 175° 185“ 200° 225“ 300" 

„ 5*2 5*0 4*1 3 5 3 0 2*(> 

„ 0 0*05 0 28 0*60 0 76 I 

5*0 46 41 8*4 3*1 2*8? 2*(> 

0*05 0*14 0 28 0*54 0*69 0*87? 1 


It is clear that reduction of pressure facilitates decomposition. 

0. 11. B. 

Diffusion of Fresh. Water into Sea Water- By TuoiniPT 
(Gompt rend., 112, 1068 — 1070). — cylindrical vessel of 600 c.c. 
capacity, divided into parts of equal height and equal cniwify, wan 
filled up to the 300 c.c. mark with sea water, (‘oncontriiled to a 
density of 1*0646; six small spheres of wax, so weighted wiih quarts 
that their densities ranged between the density of the salt water and 
that of fi*esh water, were placed on the sm'faco, and 300 c.(*. of 
distilled water added without causing any admixtuin. The vessel was 
placed in a cellar, with coverings to pi*otect it fi*oni changes of tem- 
perature. The positions of the sphei^es were noted fi*om time to time, 
and the curve belonging to each traced out. The diffusion was vciy 
slow, requiring, accordiug to the indications given in 6 montlis, 
about 18 months to become complete. Prom the consideration of iho 
curves of density the following deductions have been diawn : — Tho 
fresh water seems to pass into the saline solution as if its molecules 
interposed themselves between the molecules of the salt ; they travel 
in such a manner that, at any moment, the quantity of fx*esh water is 
the same in each horizontal plane of the liquid ; it follows that the 
elementary speed of diffusion is the same, whatever may be tho per- 
centage of salt in the solution. 
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The velocity of diffusion decreases with the time. The decrease 
cannot he infinite, for then two diifferent salt solutions would never 
completely mix. W* T. 

Cryoscopy of Dilute Solutions. By S. TJ. Pickering (Ber., 24, 
14C9). — A preliminary notice of results obtained on the freezing 
points of aqueous and benzene solutions of non-electrolytes contain- 
ing 1*6 to 0-02 mols. of the dissolved substance to 100 mols. of the 
solvent. In one or two cases only, is the depression proportional 
within the limits of experimental error to the strength of the solu- 
tion, and in most cases it increases with the dilution, becoming 
notably greater than the value given by Van’t Hoff’s equation, just as 
in the case of solutions of electrolytes, although the excess is smaller 
than with the latter. It is only with a particular strength of solution, 
and with a strength which is different with different substances, 
that Van’t Hoff’s equation ex] tresses the true results. Marked irregu- 
larities also were noticed in some cases in the rate at which the 
depression increases with the strength. S. U. P- 

Preezing Points of Dilute Aqueous Solutions of Non-electro- 
lytes and Electrolytes. By J. Traube (Per., 2A, 1853 — 1859). — 
The author has determined the molecular reduction of the freezing 
point of water, caused by different typical electrolytes and non- 
electrolytcs in solutions of varying concentration. The solutions 
contained from 2 to YaK gram-mols. of dissolved substance per litre, 
and in every case the molecular reduction, which for non-electrolytes, 
at least, should remain constant, was found to increase with rising 
dilution. This increase is proportionately as great, or even greater, 
in the case of the non-electrolytes as in that of the electrolytes. 
From this the author concludes that the cryoscopio behaviour of 
solutions cannot be accepted as supporting the hypothesis of electro- 
lytic dissociation in aqueous solution, since in this respect there is no 
essential difference between the behaviour of electrolytes and that of 
non-electrolytes. 0. 

Electrical Conductivity and Freezing Point. By J. Tbaubk 
(Ber., 24, 1859— 1864).— In a former paper (this vol., p. 255), the 
autlioi* endeavoured to show that the simple relation said by 
Ai*rhonius to exist between the electrical condnctiviiy and the reduo 
tion of the freezing point had no experimental foundation. This he 
now further supports by showing that non-electrolytes, such as cane- 
sugar, urea, and phenol, have a definite molecular conductivity, which 
increases with the dilution, and, therefore, the value of ^ 1, v^ich 

AiThenius assumes for these substances, must be incorrect. It is 
also shown that in the case of electrolytes the values obtained for ^ 
vary enormously with the concentration, and in no cases in which the 
values calculated from the oonduotiviiy and those from the freezing 
point of solutions of the same concentration were compared, was an 
ogreemont between the two sots of numbei*s observed. H. G. 
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The Cryosoopio Behavioxirof Aqneotis Cane-sugar Solutions. 
Bv J F Eticman {Ber., 24, 178.3 — 1785).— The antlior Jias i-cp(>atcd 
the esMriments of Traube (this toI., p. 821) with tosiiv<1 to tlio 
freezino- point of cane-snpar solutions and finds, contrary to J ntnlM) h 
results “ttot the depressions with, different concentrations ni-e perfectly 
normal. 

The Theory of Dissociationiinto Iobs^ and its Consequences- 
S. U.PiCKERL\a(P7w7JIfl.7. [5], 32,20— 27).— The dissociafcioinsts, 
in opposition to Arrhenius’ original view, now Jiold that the dissocia- 
tion of compounds evolves heat, the evolution being due to ilic com- 
bination of electric charges wilh the atoms. The author rai.sps the 
question as to the origin of such charges in the absence of the expondi- 
tnre of external energy and the absence of fric(-ion, induction, and con- 
tact difference of potential : also how an affection of niattor (a charge) 
can combine with matter to produce heat, and itself rcniaiii in nhitit 
quo; how the opposite electrification of the different atoms can, 
contraiy to the older electi‘o-ohemical theory, dissolve ihc union 
between them. He characterises both this riew, and that of tl»o ions 
bring allotropic atoms with less inteimal energy than onlinary atonis, 
as an hypothecation of a new foiun of matter to satisfy a theory which 
is inconsistent with known matter, or a verbal alteration dosigued io 
conjure away a stock of energy, so that the theory may not bo said to 
be contradicted by the principle of the conseivation of onoi'gy. 

Dilution is held to inci*ease dissociation, and, sinco in tlio case of 
calcium nitrate heat is thus absorbed, gaseous calcium nitrate should, 
on dissolving, absorb heat, for it thereby becomes dissociaiecl ; but 
this can not be true, for it can be shown that gaseous calcium nil rate 
would evolve heat on dissolution. 

The author contrasts the present dissociation hy])oth(*sis wiih Ihat 
of Clausius, which requires only the presence of a ft'W alonis freed by 
accidental superheating, or else the continual intcM'chniigtJ of atoms 
between contiguous molecules. The prcseneo of any free atoms 
however, he considers as opposed to the fact thal moh'cniles of tht‘ 
elements are not formed in solutions, and suggests that polarisation 
currents may be explained by a coating of oriented iuol(*ciih‘s, not 
atoms. S. U. W 

Association veirsus Dissociation in Solutions. By S. U. 
PiCEEEiifo (Der., 24, 1579). — When is dissolved in //HoO, 

the dissociation theory represents the add as becoming ]>ai*tially 
dissociated into ions, so that the solution consists of more than 
A’ 4- y units, whereas, on the association theory, the acid and wal or 
combine together to a certain extent, so tliat there ai'o less thati 
« + y units present: by its effect on the freezing point of acetic 
acid the number of acting units can, according to the physical 
theory, be determined, and is found to be less than m + ?/, and loss 
even than y alone; this was found to hold good foi* tlio weakest 
as well && the strongest solutions. Aqueous solutions of hydro- 
ohlozac acid and of calcium chloride gave similar results ; whilst with 
aqueous solutions of phosphoric acid and of nitric acid, as well as 
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'witli alcoliolic solutions of calcium chloride and nitrate, the acting 
■uniis present, although loss than -f y, 'wrere not less than y alone. 
According to the author’s views, the actual composition of the com- 
})Ouiuls present cannot he ascertained by this method, and if the 
second solvent (the one which is frozen) has a much greater affinity 
for the dissolved substance than the first solvent has, the depression 
observed will be practically equal to that which would be produced 
by the substance and first solvent if they acted independently : this 
was found to be the case when the freezing point of sulphuric acid 
was depressed by aqueous acetic acid, and that of acetic acid by 
aqueous alcohol. S. U. P. 

Reduction of the Results of Experiments with Special Refer- 
ence to the Hydrate Theory of Solution. By S. Luptox (FJiih 
Mag. [5], 31, 418 — 429). — A criticism of part of Pickering’s work on 
sulphuric acid solutions (Trans., 1890, 64 and 331). 

Reduction of the Results of Experiments. By S. U. PioKEUixa 
(PM. Mag. [5], 32, 90—98), and by E. H. Hates (Pltll. Mag. [5], 
32, 99 — i04) — Replies to Luptou’s ciiticisms. (See also Proc., 
1891, 105—109.) 

Objections to the Work on Sulphuric Acid Solutions. By 
R. XT. PtOKPRiNG (Vhem. Nem, 64, 1, 2). — fiuthor i*eply to objec- 
tions raised in the discussion (Proc., 1801, 105 — 109) on the author’s 
w ork on tins subject. 

Solutions of Double Salts. By J. B. Teevou (Zeit. •physxkal. 
Ohi*m., 7, 4(>8 — 470). — This paper deals with the question of the 
i(»lative solubilities of two salts wbich ai’e capable of foiming a 
double salt with ouo another, when mixed in varying pi*oportions and 
brought iiiio contact with water. The salts taken were potassium and 
cop 2 )cr sulphai(\s, and the tomperaturo at which the expenments 
wore conducted mus 25\ The solubility of copper sulphate alone in 
pjirtH per 100 oC water is 22’2U, that of potassium sulphate 12-04, 
and that ot Iho double salt 11*14. If excess of both salts is treated 
uitli \vat(»r, or if a saturated solution of the two at a higher tempera- 
ture is cooled down to 25”, it will be found hi each case that the xnax- 
iuium solubility is obtained in 30 minutes, when the solution contains 
jrrt) grains of solid salt to 100 of water. After this, the solubility 
decrease's, but in no ease was it obseived to fall to that of the double 
salt. At the ])oini of maximum solubility, the solid salt is found to 
contain 5 * 2 K,S 04 and 10*40uS04, The proportions calculated on 
the assum})tion that each salt is present in the solution in the same 
])ro])ortion as in their saturated solutions would be 5 - 4 IK 3 SO 4 and 
l0*13CuSOi. IFence the solubility of the more soluble salt is greater 
and that of the loss soluble salt is less in the solution of the two 
than in pni*o water, a 3*osult which, as Noyes has shown (this vob, 
p. 142), may bo predicted from Nomst s theory of solubility. If the 
Siituiutod solution of one of the salts is added to the saturated solu- 
tiou of the oilier, the double aalt^ being less soluble than cither of 
iho others, separates out, and this continues until equilibrium is 
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csisil^IisliBd, "wlieii no fui'tlior Keparation takes place. This result i'-t 
in keeping with N'erDst*s experiments on salts which contain a 
common ion (Ahstr., 1890, 3), but contradicts RiidoriPs assorfciou 
that potassium and copper sulphates displace one another in their 
concentrated solutions, Rudorif (Abstr,, 1888, 899) also found thai 
if potassium and copper sulphates are allowed to diffuse from a solu- 
tion iu contact with the solid salts, the diffusato will bo found to 
contain the two salts in the pi*oportions in which they are present in 
the double salt. From this he concludes that the double salt diffuses 
without decomposition. This view the author shows is inoon*ect, for, 
on analysing the solution which is left behind in the dialysor, it is 
found to contain a greater proportion of copper sulphate than that 
originally present, and this result explains the above apparent diffu- 
sion of tho double salt. For the potassium sulphate in the lirsfc 
instance diffases more i*apidly tlian the copper sulphate, and tho latter 
is therefore left behind in the dialyser. The copper sulphate in the- 
dialyser becomes more and more concentrated, until at length, owing 
to its concentration, it diffuses as rapidly as tho pofcissium hulpliato. 
The two will then be fonnd in the diffusato in equivalent proportions, 
but each salt diffuses separately, and not as the double salt, and it 
remains very doubtful whether the double salt can exist at all iu 
solution, H. 0. 

Influence of Inoi^anic Potassium Salts on the Solubility of 
Potassium Hydrogen Tartrate- By 0. Blarez (Compf. reml, 112, 
808 — 811). — ^The author has previously shown (this vol., p. 67(5) that 
the solubility of potassium hydrogen tartrate, in modoiately strong 
solutions of potassium chloride at different temperatures, can ho repre- 
sented hy the formula = 0*05 + 0*000005^/ where K is tho 
quantity of potassium existing in tho form of chloride. He now liiids 
that this formula holds good for the bromide, iodide, chlorate, and 
nitrate. In other words, the effect depends solely on the wcnglit of 
potassium present, and is independent of tho natui'e of the aci(l wiili 
which it is combined; the effect o! tho various salts is proportional 
to theii* respective molecular weights- (J, II- B, 

Influence of Potassium Halides on the Solubility of Hormal 
Potassium Sulphate. By 0. Blarbz (Oompt, rend, 112, 939— O'kJ). 
— ^The solubility of potassium sulphate between 0 ° and 30® is lupro- 
sented by the equation 

8t = 8*5 -h 0*12^. 

If a saturated solution is mixed with successive small qaantifci<‘S of 
a potassium halide, a certaiu quantity of potassium sulphate is preci- 
pitated, but the sum of the salts in solution continually increases 
until a reverse action begins and the potassium sulphate aiTects the 
solubility of tbe halide. There is no simple relation between tlu‘ 
quantity of potassium sulphate remaining in solution and tho mass of 
the halide added ; at a given temperature, however, tho sum of tho 
potassium sulphate in solution and the potassium in iho salt added 
j^eoDasins constant, so that K 3 SO 4 diss. = const. — K in iho halido. 
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The constant varies ■with the temperature, but between 0® and 30® the 
solubility of the potassium sulphate is represented by the equation 

St = 7*5 + 0-1417i - K, 

where K is the weight of potassium in the halide added. It is note- 
worthy that in this case, as with the hydrogen tartrate, the influence of 
the different potassium halides is proportional to their molecular 
weights. C. H, B. 

Influence of Temperature on the Limits of the Explosion of 
Gaseous Mixtures. By J. IlOhZKO’v\sKi (Zeit pIij/hikaL Chein,, 7, 
485 — 4j 99). — The author has investigated the conditions, of the ex- 
plosion of hydx‘ogen, carbonic oxide, methane, and coal gas when 
mixed with oxygen or air, in different proportions, in the presence of 
an indifferent gas, such as carbonic anhydiide, and at different tempe- 
ratures. Dilution with an indifferent gas decreases the tendency to 
explode in gaseous mixtures; but this decrease is less the higher 
the tem]jerature. This is probably due to the fact that the heat 
geneiated by combination of the two gases is lai‘gely used up in 
heating the indifferent gas present, instead of being employed in pro- 
])agating the explosion. At low temperatures, methane will bear the 
greatest dilution without losing its power of exploding with oxygen, 
then come coal gas and hydrogen, and, lastly, carboziic oxide. At 
high temperatures (300®), the order is i*e versed. H. 0. 

The Dead-space in the Chloral-Soda Beactiou. By E. BirnuT. 
{Zeit* physihal 0/?em., 7, 586 — 600). — The figures drawn by Liebreich 
{Zeit, ^physihal. Oh&in,, 6, 529 — 568; seo also Abstr., 1890, 1207) to 
show tlie form of tho dead-space in the chloral-soda reaction are com- 
pai*ed by tho author, who finds that the inferior surface makes in all 
cases an angle of about 150® with the glass walls. This signifies, in the 
siulhor’s o])inion, that emulsions have a special coefiGlcient of capil- 
lai*ity, and thcjfoforo a special mean surface-tension. The chloiuform 
pv<)tluc(‘(l in the v(‘aetiou he supposes to evaporate from the free 
sui*fa(‘e of the licjuid, and tho lowei boundary of the dead-space is that 
surfaco where* the* le)ss of e‘hloi’oform by diffusion and evaporation 
e*xactly baliuice*H tho productie)u of chloi*oform by tho interaction of the 
chloml and soeliuiu carbonate. Various arguments are adduced to 
su])poi‘i tho evapoiiitiou theory, tho author considering unnecessary 
tho assumption, made hy Liebrejioh, that the mobility of the liquid 
molecules is diiniuisheel at measurable distances from the free 
sui'face. J. W. 

The Factors of Energy. By W. MBYERiiorFEUi {Zeit. pliysikal. 

7, 544 — 585). — ^Any form of energy can be decomposed into 
two factors : for example, electrical energy == quantity X potential,, 
energy ot gases = volume X pressure. 

The author gives tho goneral equation:— Energy = content (DiliaZi) 
X potential, and enunciates the following principle : — The onergy- 
contents of tho ultimate ]>ju*ticles of matter arc equal." Ho pi*ocoeds 
to show that nearly all known stoichiometric regularities arc parti- 
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cxilar cases of this rule, and that all known motliods of (letcrminin|^ 
inolecnlai' weights are based on one and the same pi-iiioiplo, that, 
namelv, of finding in hat masses possess the same ciici g j'-contciit. 

The second law of thermodynamics is next diseussed, and the 
anthor concludes that, in its ordinary form, it is nntenabJc, ilioro being 
no fundamental difference between heat and any other form of 
energy, the apparent distinction resting merely on the fact that we 
cannot attain zero-potential (the absolute zero of tem])crature) in the 
ca&e of heat-energy, whilst this is possible for other forms. Some 
considerations on the general conditions of equilibrium follow, and 
the author concludes by idertifying his “ heat-content with the 
“’calorique” of Carnot, and by contesting the existence of energy as 
substance. J. W . 


Inorganic Chemistry. 


Volumetric Composition of Water. By E. W. MonriWy (Amor. 
J. Sci. [3], 41, 220 — 231 and 276 — 288). — By the eloctrolysis of 
dilute sulphuric acid and most careful purification, hy(li*ogon wes 
obtained containing no impurity other than nitrogen iu amount 
large enough to be detected. The amount of nitrogen present was 
never more than one-hundredth of a cubic centimetre in 2 litres of 
hydrogen, and was always determined in the gas used. An apparatim 
for the measurement of the gases was constructed, and is described In 
the paper, in which the mean error of measurement of the volnino of 
hydrogen and oxygen used in the experiments was IchS than 1 part iu 
iiOOOO. With this 20 experiments were made, which gave a maximum 
value of 2*00047, a minimum value of 2*0()00r), and a mt*au value of 
2*00023 volumes of hydrogen to unit volinuo of o.xygeTi for llu' eom- 
positioii of water. 11, 0. 

Preparation of Hydrobromic Acid. By If. Eim vi and l<\ 
(GazsettUf 21,04 — 05). — The authors have found tlu‘ following 
process convenient and economical for the preparation of eouKiderabh* 
quantities of liydinbromic acid: — A mixture of 1 ])art of n*<l ])1ioh- 
phorus, 2 parts of water, and sufficient sand to form a pasie, is intro- 
duced into a flask, 10 j)ai‘ts of bromine then gradually suld(*d l>y means 
of a funnel provided with a stopcock, the flask gi»adually warmc<l, 
und the mixtui*e of hydrogen bromide and bromine vajioiir ]>aHS0tl 
tbi*ongb a deep glass jar filled with a mixture of rod phosphorus and 
asbestos, impregnated with concentrated hydrobromic acid. Every 
trace of bromine vapour is thus effectually retained, and the process 
is continuous, and requires no supervision beyond an 0 (*casional shak- 
ing of the flask. K. B. A. A. 

Two New Modifioations of Sulphur. By Ewsel (Oiyvtpf. 

866 — 868).— One volume of sodium thiosulphate sohitiou, 
eatmted at the ordinary temperature, is poui*ed, with continual 
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agitation, into 2 vols. of a solution of Lydroolilorie acid, saturated at 
25 — 30®, and cooled to about 10°. Sodium chloride is precipitated, 
and the thiosnlptiuric acid is so fai* stable that the liquid can be 
filtered. The filtrate is at fir^t colourless, but soon becomes yellow, 
tbo intensity of the colour gradually increasing, as if a soluble 
sulphur establishes equilibrium in the decomposition of the thio- 
sulphurio acid ; sulphurous anhydride is evolved at the same time. 
When the liquid has acquired a deep-yellow colour, but u bile it is 
still quite tran&pai*ent, it is agitated with its own volume of chloroform, 
which becomes yellow, whilst the colour <jf the aqueous solution 
becomes less intense. If the chloroform is allowed to evaporate, 
orange-yellow crystals of sulphur are obtained, quite different from 
octahedral sulphur; they have been examined by Friedel (next 
abstract) . They are denser than octahe(b*al sulphur (sp. gr. = 2*135), 
and at first are transparent, but in three or four hours they increase 
in volume, and pass gi*a dually into the state of amorphous insoluble 
sulphur. Tliey melt below 100°, and pass into the condition of the 
pasty sulphur from the thiosulphates and become partially soluble 
in carbon bisulphide. 

If tbo solution of thiosulplmric acid in hydrochloric acid is allowed 
to remain, sulphur separates as a yellow, flocculent precipitate, com- 
pletely soluble in water. The solution is yellow, and decomposes 
very rapidly, giving the ordinary pasty sulphur of the thiosulphates. 
The original precipitate gradually agglomerates, and passes into the 
same insoluble form without any evolution of hydrogen sulphide. 

Tiicse i)h(‘nomona are piobably due to tbo gindual condensation 
of sulphui* from an atomic to a polyatomic form. C. II. B. 

Crystalline Form and Optical Properties of EngeTs Crystal- 
line Modification of Sulphur, By 0. Fkicdkii {ComjjL 112, 
83 J —835).— The crystals are rhombuhedrnl, and belong to the hex- 
agonal system ; with converging polaiMsed light, they show the cross 
aiul I'iiigH of bircfractivo uniaxial substances. The rhombohedion is 
very obtuse ; jiip (normal) = 40® 50^ It is noteworthy that tellurium 
eryslalliseH in rhombohedral forms. 0. H. B. 

Volatility of Sulphuric Acid at Ordinary Temperatures. By 
A. OoiiSiAK ((Uieni, Nanty 63, 179).^ — G. A. Koenigs has noticed that 
skoUdon crystals of niotallie iron, placed on a watch glass, supported 
ou an iron trianghs iu au ordinary desiccator containing sulphuric 
acid, had, alUu* nine* months, become coated with a white crust of 
iinhydrous ferrous sulphate, and regards this as an indication of the 
volatility of suipluirio aeitl at iho ordinary temperature of the air. 
This view linds support in the behaviour of the neutral compound 
obtained by the author of tbo present note from pbenuvic acid (Trans., 
isyi, 190); this white, crystalliuo substance, when supported iu a 
watch glass on a fjhiss triangle over sulphuric acid in a perfectly 
oletiu oidiiuiry closiecator, becomes x*apidly brown and moist, a 
behaviour wliich it docs not exhibit when exposed either over phos- 
pliorio anhydride or calcium chloride, or in an aimosphorc containing 
sulphurous anhydride or nitrous fumes. 13. A. L. 
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Formation of Dithionic Acid from Sodium Sulphite. By A. 
Holst and R. Oito (^Arch, Fharm.^ 229, 171 — 177). — ^Malscliovslci 
and Sokolotf (7. Russ, Ghem. Soc.^ 1881, i, 1G9) sliowod that l)y tho 
gradual addition of a dilute solution of iodine in i^otassinin iodide to 
a dilute solution of hydrogen sodium sulphite, dithionic acid was 
produced to the extent of 20 per cent, of that theoretically possible. 
Doubt has been thrown on the above statement; but tho authors’ 
results conJSrm it. In their last experiment, 20-4 per cotit. of 
the theoretically possible amount of dithionic acid was obtained. To 
estimate the amount of dithionic acid in its salts, it is only necossaiy 
to heat an aqueous solution with hydrochloric acid until all sulphur- 
ous anhydride is expelled, and then to precipitate the sulphuric acid 
in the residue with barium chloride, J. T. 


Sulphuryl Peroxide (Holoxide). By M. TRkvm {Bor,, 24, 
1764 — 1770; compare Abstr., 1889^ 940). — It is not possible to 
isolate sulphu^l peroxide (holoxide) from its solution in 40 per cent, 
sulphuric acid by precipitating the sulphuric acid with barium 
carbonate, as the peroxide, not being capable of existence in pur<* 
water, then undergoes decomposition with the evolution of oxygon and 
the formation of hydrogen peroxide. When, however, the solution is 
diluted with 2 — 4 times its volume of water, and fi‘eshly-])ropai‘ed 
barium phosphate added, the filtrate contains sulphuryl poroxi<lo 
•(holoxide) and barium phosphate dissolved in phosphoric acid ; tho 
amount of active oxygen is then determined by adding fowous 
sulphate and titrating the excess with potassium permanganate, and 
that of sulphuric anhydride by boiling the solution with btuium chloride 
and weighing the barium sulphate precipitated; the ratio of tlio 
weights of active oxygen and sulphuric anhydride is thus found io bo 
1 : 6, which agrees with the empirical foimula SO4. Wlieu tho elec- 
trolysed 40 per cent, sulphuric acid, containing tho Buli)huiyl 
oxide (holoxide), is^ diluted with 1—2 vols. of \vater, and haiiiratcul 
with alkali at — lU®, the peroxide remains practically tin(loo()Tn])oR<»d, 
so that alkali sulphates appeal* to exercise a protective iuf]ueu(*o on 
it; when, however, the solution is boiled for about half an hour, it 
ceases to give a blue colour with zinc iodide-starch, and beeonies a<dd. 
It follows, therefore, that the compound is not tho anhydride of an 
acid, or it would have foi-med the salt K^SOg when sailurakMl wilh 
potassium hyt^oxide, and this would then have deoomjioscwl into 
nomml potassium sulphate and oxygen on boiling. Quantitative de- 
terminations of the amount of active oxygen in the neutralised solu- 
potassium iodide and titratiug with potassium tliio- 
sulphate, and also of the sulphuric acid produced on boiling it by- 
titrating ^th alkal^ employing rosolic acid as indicator, gave, as a 
mean result, the ratio 1 : 4-85. When the active oxygen is determined 
by fe^us sulphate method (see above), a higher value is obtained, 
whim, when compared with the alkalimetric deterininatiou of the 
sulphuric acid, gives pother ratio; this is explained as follows;— A 
^oq^c^tity of alkali, which ^ways contains carlionatcs, being 

«<^l^tion of the peroxide, I 
amount of the hydi*ogen carbonate (which, owing to its noutral 
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reaction, escapes detection) is invaiiably produced ; when, however, 
the solution is boiled, a portion of the resulting sulphuric acid is 
neutmlised by the hydi*ogen cai‘bonate, and thus a low result is 
obtaiiiod by the alkalimetric method ; tlie hydrogen carbonate exerts 
an influence in the opposite direction on the iodometric determination 
of the active oxygon, and the two errors compensating each other the 
correct ratio is preserved. It is, therefore, obvious that when the 
alkalimetric determination of sulphuiic acid is compared with the 
accurate determination of the active oxygen by the ferrous sulphate 
method, a different I'atio will be obtained. When the solution of the 
peroxide in 40 per cent, sulphuric acid (6 — 10 c.c.) is saturated by 
the very gradual addition of 33’3 per cent, sodium hydroxide solution 
at —15°, a slight excess of sulphuric acid and water, fi*ee from carb- 
onic anhydride (100 c.c.), added to the m^stalline mass, and after 
evaporation of the solution in the desiccator, and renewed dilution 
with water (lOO c.c.), the active oxygen is determined by the ferrous 
sulphate method, and the acidity before and after boiling by titrating 
with standard alkali (the difference between the two giving the acid 
produced by the decomposition of the anhydride), the ratio 1 : 4*4 is 
obtained. 

Sulphuryl peroxide (holoxide) is the analogue of the peroxides of 
organic acids discovered by Brodie. Berihelot’s compound S3O7 is, 
perhaps, formed by the union of sulphui'yl peroxide (holoxide) and 
sulphuric anhydride. According to Berthelot, his compound is 
decomposed by water with the evolution of oxygen, but it dissolves 
in not too dilute sulphuric acid without the evolution of oxygon. The 
anther suggests that in the latter case it may react with the water 
present, terming sulphuric acid and sulphui7l peroxide (holoxide), 
+ HiO = II4KO1 + SOi, mid this explains his observation that 
such a solution is idontical with tho solution of sulphuryl peroxide 
(holoxide) in not too dilute sulphuric acid prepared by electrolysis. 

A. R, L. 

Boron. Hydride. By P. Rabatibu {Gomjpt rend., 112, 865). — 
Maguosiiim boride is prepared by heating boric anhydride with 
magnesium |;)owder in iron dishes in an atmosphere of hydrogen. 
TIjo ])rodiiet is a brown mass, which is vapidly attacked by hydro- 
ehlorie acid, leaving a slight residue of amorphous boron. The gas 
libei’ated by the action of the acid has an intensely disagreeable 
odour, burns with a beautiful gi-een flame, and with silver nitrate 
solution, yields a brown ])rocipiiate soluble in nitric acid. When 
})a8Hcd tln‘ough a glass tube heated to dull i*edness, a ring of boron 
is deposited, and the issuing gas is ordinary hydrogen. In contact 
with potash tlu^ro is a slight increase of volume, and the residual gas 
consists of pnro hydrogen; water acts on the gas veiy slowly; 
mercury is attacked by it, and becomes covered with a bi'own layer. 
Jillectrie sparks deeom})Oso it, leaving pure hydrogen. 

This ])i»oduei (the boron hydride of Jones) is clearly hydr^cn 
mixed with a very small proportion of boron hydride. 0. H. B. 

Boron Triiodide, II. MorssAN {Coniptrerul., 112, 717—720). 
—Boron triiodicle is obtained (1) by passing a mixture of hydrogen 
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iodide and boron rbloriJe yapour tliron^li a porcelain tube boaiccl io 
redness; ^2) bj the action of iodine on boron at 700—800®, and 
fO) bv the action of hydrogen iodide on amorplions boron. 'J'lio last 
method gives the be®t results. Amorplions boron, dried in hydro- 
gen at 200 ®, is heated in a enn^ent of dry hydrogen iodide in a 
Bohemian glass tube at a temperatui^e approacliing the s< 3 fieuing 
point of the glass. Boron triiodidc sublimes in largo lamelhe, which 
have a purple-red colour, owing to the presence of a small quantity of 
iodine. When the crystals are dissolved in carbon bisnlpbide, and 
the solution is agitated with mercury, it becomes colourless, and on 
evapomtion deposits colourless crystals, wbicb, however, rapidl} 
become coloured when exposed to light. 

Boron triiodide is exti*emely hygroscopic, and is decomposed by tlu'- 
water which it attx’acts. It melts at 48®, and wlion it cools contracts 
and crystallises very readily ; at 210 “, it boils without d('com posit ion, 
and if the vapour is heated to redness in a glass tube it burns when 
brought into contact with the air, iodine being libemtod. It is vcj'\ 
soluble in carbon bisulphide, benzene, and carbon tetrachloride, and is 
slightly soluble in pbospborus chloride, arsenic chloride, and man\ 
organic liquids. 

Boron triiodide is decomposed immediately by water, yielding boric 
and hydriodic acids ; it is not affected by hydrogen at a cherry-ivd 
beat, but bums when heated in oxygen, and is rapidly attacked by 
melted sulphur. Phosphorus interacts with it in the cold, witli vivid 
incandescence, but silicon has no action at a dull-red heat. Sodium 
has no action at 50°, nor even at 210 ®, but at a red heat interaction 
takes place with incandescence, 

llagnesinm is attacked at 600°, with incandeRcence, but alnniiiiium 
is not affected. Silver has no action at 500°, but silver Jluoridc iutcr- 
acts at the ordinary temperature, with incandescence aud fonnatiou 
of silver iodide and boron fluoride. Phosphorus oxychloride, chloro- 
form, and many organic liquids also pmduco an cnergelif* n»a<‘tion. 
Alcohol decomposes at once, and yields ethyl iodide and boric acid, 
3EtOH + BI 3 = H 3 BO 3 -f- Siltl. Ether yields ethyl iodide, boiMc mdd, 
and alcohol. (h li. ii. 

Action of Hydriodic Acid on Boron Bromide. Ily A. Bios.sow 
(Cowp/. mid., 112, 1001 — 1003). — ^At the ordinary ternpora tun* no acl ion 
takes place, hut, bypassing a cuxTent of hydrogen iodide containing- 
boron bromide vapours through a glass tube heated to 800- dOO®, the* 
substitution products BBr^I, BBrL, and BIj are obtained. I’bc yield 
is very small; the triiodide is easily separated from the otlier pr(»- 
ducts, which can only be isolated with diflicnlty. QMio i<)did(» and 
bromiodides are rapidly decomposed by air and light; light alom^ 
appears to be unable to effect the decomposition, the moclianism of 
wbich appears to be as follows : — The atmospheric moisture seis rn’c^ 
hydriodic acid, which, in presence of light and the oxygon of llu* air, 
is detsomposed with liberation of iodine. They oi'o decomposed by 
water with violence. The bromiodide, BBx^jl, is a colourless ii<nn<l 
ab aljOTit 125°. The seooud product, BBrk » himilai- 
wliBt a Tie o, ^btilliae at abont 180°. w T 
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Boron Sulphide. Bj P. Sabatibe (Oompt remh, 112, 862— 864). 
— Boron sulphide was prepared by the action of hydj'O^en sulphide 
oil amorphous boron at a red heat. The product is carried forward 
by the excess of gas, and condenses in different forms in different 
parts of the apparatus. NTear the hottest part of the tube it is fused, 
and becomes opalescent when cold ; fuither away it forms an opaque 
porcelain-like mass, with a slight nacreous lustre and a conchoidal 
fracture ; in the coolest part of the tube it forms brilliant, very light 
needles. These needles are pure boron sulphide, B3S3 ; the vitreons 
product always contains an excess of sulphur, varying from 11 to 
17 per cent. All the forms of boron sulphide are attacked by 
water with very great violence, with formation of boiic acid and 
hydrogen sulphide, the heat developed (B3S3 = 118 grams) being 
58 Cal. with the acicular sulphide, and 56 Gal. with the vitreous 
sulphide. Solution of the sulphide in iodine solution develops 
-h 124*6 Cal., and from this the decomposition by water would develop 
-f-68“6 Cal. The mean value is +57*8 Cal. 

From these results, it follows that B3 amorphous -I- S3 solid = B2S3 
solid, develops 4-82*6 Cal., a number lower than the heat of formation 
of a corresponding quantity of oxide or chloride ; lower even than 
tlie heat of formation of the iodide. As a matter of fact, iodine has 
no action on boron sulphide in the cold, but decomposes it at a dull- 
red heat, with fonmation of brown lamellm, which seem to be identical 
with the iodide described by Moissan. C. H. B. 

Boron Selenide, By P. Sabaiibe (Oompt rend., 112, 1000). — 
Boron selenide is prepai*ed by passing a slow regular current of dry 
hydrogen selenide over boron, maintained at a bright-red heat, in a 
hard glass tube. The bi-ownish-blnck boron is entii'ely transformed 
into the yellowish-gi*oy boion selenide without fusion, a little of the 
compound only being deposited in a pulverulent state on the tube 
beyond the boat. The selenide is much Ws fusible and volatile than 
the coiTOspouding sulphide. Water acts violently on the gi*ey boron 
sclouide, disengaging hydrogen selenide, and at the same time liberating 
some red, pulverulent solonium; hence, doubtless, the disgusting odour 
of tlio substance is duo to the action of atmospheric moisture. 

The yellow, pulverulent selenide deposited beyond the boat is 
decomposed by water without deposition of selenium ; hence its com- 
position is doubtless compai*able with that of the sulphide, and would 
be reprosouted by B^Ses ; this conclusion is borne out by the results 
of a rapid analysis of the compound. The author will determine the 
heat ot combination of this selenide as well as that of boron telluride. 

W. T, 

Action of Hydrogen Bromide 0 x 1 Silicon Chloride. By A. 
Bbsson {Oompt. rend,, 112, 788 — 791), — Hydrogen bromide, mixed 
with vapour of silicon chloride, was passed repeatedly throngh a red-hot 
tube, and the product was digested with mercury and fractionatt d. 
Silioou bromotri chloride, SiBrCls, was easily purified by fractionation ; 
it boils at 4-80®, and does not solidify at —60®. With ammonia, it 
yields a white, amorphous compound, 2SiClBr3,llHU3, and with 

TOL. LX. 6 u 
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hydrogen phospMde afc 0° under 25 atmos., or at —22° under 
17 atmos., it also forms a solid compound. 

The chlorotribromide and the dichlorodihromide could not he 
^separated by fractionation ; but the former solidifies at —39°, ‘wliilat 
the latter does not solidify even at —60°. 

Silicon chlorotribi*omide, SiClBr,, melts at —39°, and boils at 
1*36—128° It shows a great tendency to remain in snperfusion, even 
at —50°. With ammonia, it yields a white, amorphous compound, 
2 SiOiBr 3 ,ll]lirHi, readily d-compo.sed by water. 

Silicon dichlorodihromide yields with ammonia a white, amorphous 
cimpound, SiCl 2 B^^, 5 'N■H^, which is decomposed by water. 

The products of the interaction of the haloid acids and horon 
halides are under investigation. 0. IT. 11. 

Potassixim Persiilpliate. By H. Marshall (Proc. Boy, Roc, 
Edin,^ 18, 63 — 641. — mi^ttuie of cobaltous sulphate, potasainm 
sulphate, and sulphuric acid, when submitted to electrolysis in a 
divided cell, yields crystals of potassium persulphate. Also the sinue 
compound is obtained when potassium hydrogen suljihato is <‘h*ctro- 
lysed under the same conditions. The salt dissolves readily in hot 
water, but, if boiled, oxygen is evolved ; it appeal^ to be isomorphons 
with potassium permanganate; experiments on the elootrioal con- 
ductivity of the solntion show that the formula is KSO 4 ; it foms 
no precipitate with barinm salts ; with silver nitrate, silver peroxide 
is produced; hydrochloric acid gives chlorine, and strong nitric or 
sulphuric acid yields oxygen highly charged with ozone. 

E. W. P. 

Sodixtm. By M. Eosenfeld (Per., 24, 1658— 1660). — Sodinm, 
which when hept under mineral oil has become covered with n cimst, 
is easily purified by immersing in a mixture of amyl alcohol (1 ])art) 
and petroleum (3 parts) and rubbing with a mg soaked in tho same 
mixtni’e until it acquires a silvery lustre. It is then laid in ])etr(>ltMnu 
containing 5 per cent, of amyl alc(»hol, washed with pure p(»iroleum, 
and kept in petroleum containing 0*5 to 1 percent, of ann I al(*<)hol. Tho 
bright metal becomes slowly covered with a film of sodium aniyloxide, 
which is, however, easily rubbed off with filter paper. J’olashium 
and lithium can be purified in the same way and then keep llieir 
metallic lustre for a long time. 

Sodium cleaned as above combines at once with mercuTy with 
evolution of light. The liquid alloy of sodium and potassium is 
easily prepared by pressing together the two clean metals under a 
mixture of amyl alcohol (1 part) and |)etiulonm (0 parts). Sodium 
sulphide is also easily prepared hj rubbing the clean metal (1 gram) 
and salt (3 grams) to a fine powder, and then mixing with sulpluir 
(0*7 gram), care being taken to avoid any pressure. When tho two 
Kubstances are intimately mixed, combination suddenly tiikes place 
witii evolution of light. If the mixture of sodium powder and salt bo 
mixed with sulphur in the proportions required to form di- or tx i- 
Rulphid^ the rwdiion takes place more quickly and violently. 

Seteninm and tellurium behave in the same way as sulphur whon 
with sodLum powder. K n u. 
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Argentons Coxnpotmds. Bj Quntz (Gompt reTid,, 112, 861 
— 862). — When dry hydrogen chloride is passed over silver snb- 
fluoride (Abstr., 1890, 105-5), the latter becomes violet, and when the 
action has reached its limit, the product has the composition 
Ag 83-35 to 84 08 ; Cl 15*07 to 14*19 (calc, for Ag,Cl, Ag = 85*88 ; 
Cl = 15*12). Carbon tetrachloride, silicon tetrachloride, phosphorus 
chloride, &c., behave in a similar manner and yield silver snhohloride, 
Aer 2 Cl, and the corresponding fluoride. The author has prepared the 
subiodide by the action of hydrogen iodide; the subfluoride by the 
action of hydrogen sulphide ; and the suboxide by the action of water 
vapour at 160°. 0. H. B. 

The Cause of the Slight Solubility of Chemically Pure Zinc 
in Acids. By J. M. Weeren 24, 178*5 — 1798). — The slight 

solubility of pure zinc in dilute acids is usually explained by suppos- 
ing that the solution of impure zinc is in realit}' due to the electric 
enrrenta set up by the contact of the zinc with the impurities, 
and that as in pure zinc no such currents can occur, it remains un- 
dissolved. This theory does not, however, account for the solubility 
of the pure metal in nitric acid, or even in dilute sulphuric or hj’dro- 
chloric acid at their boiling points, and the author has, therefore, 
again investigated the subject. As the result of his experiments he 
finds that the insolubility of the pure zinc is due simply to the for- 
mation of a condensed layer of hydx’ogen on the surface, which then 
])i*eventa the further action of the acid. In the case of nitric acid, 
this layei‘ is oxidised by the acid as it forms, and cannot protect the sur- 
face of the metal, whilst in the case of impure zinc, the hjdi'ogen is 
evolved from the surflico of the more electro-negative impui*ities 
according to the usual law, thus leaving the surface of the zinc 
exposed to the action of the acid. 

The experiments were made with chemically pure zinc and sulph- 
uric acid, the latter being diluted with 20 parts of pure water. It 
was jiroved that even such simple means as bmshing the suxface 
of the zinc caused a considerable increase in the quantity dissolved. 
Tiiis bocamo much moi*e striking when the reaction was allowed to 
tiko place in a vacunm, the relation of the mean quantity dissolved 
uiuhu* atmospheric pressure and in a vacuum being 1 :6*6. The quantity 
of impulse zinc dissolved under similar conditions was found to un- 
dergo very little change. 

In the next series of experiments, the quantity of pure zinc dis- 
solved by the acid at different temperatures was determined. The 
quantity dissolved in 30 minutes increased regularly fi*om 2*1 milli- 
grams at 0° to 9*3 milligrams at 98®, hut as soon as 100° was reached and 
ebullition commenced the qnantity rose to 122*1 milligmms. This is 
in full agi*eementwith the author’s theory, as the evolution of hu})bles, 
which start for the most part from the zinc plate, would natui*ally affect 
the hydrogen film and expose fresh sni-faces of the zinc to the action of 
tho acid. If the tomperaturo be raised above 100° by increasing the 
pressure, the qnantity of zinc dissolved is not appreciably more than at 
08® so long as ebuUilion does not take place. The quantity of iTn]>ure 
zinc dissolved is not appreciably affected by the ebullition of t.hp linm'/i 
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The addition of chromic acid and of hydrosfen peroxide io the aeitl 
also causes a ^jreat increase in the solibility of the pure zinc, the 
former CHUsing an increase in the ratio 175 : 1 , and tbo latter in tlio 
ratio 306:1, a result -which is again strongly in favour of the 
author’s theory. These oxidising agents do indeed aho iticroaso the 
solubility of impute zinc, but to a much smaller extent, the ratio for 
chromic acid being 6'5 : 1 , for hydrogen peroxide 3 5 : 1 . 

Similar results have been obtained with cadmium, cobalt, iron, 
and aluminium. The latter, which is as a rnlo almost insoluble in 
dilute acids, dissolves readily in a vacuum, and also dissolvers under 
similar conditions in neutral feriio chlorido solution, the latter b<‘ing 
reduced to ferrous chloride by the hydrogen evolved. H. ({. 0 , 

Determination of the Molecular Weights of some Metals. 
By G, Meyer {Zeit. physikah Ghetn,^ 7, 477 — 484). — The author has 
determined the molecular weights of a number of metals by inejisuring 
the E.M.F. of cells containing two amalgams of the metal in <jiieNtion 
of diffei'eni concentration as electrodes and a salt of the metal as 
electiolyte (comp. Turin, Abstr., 1890,1046). Jf K is iho K.M.K. 
measnied, the molecular weight mM.y then bo obtained by means of 
the equation M = 1*1908 qTjE X logw Ci/c^, whoi'o Ci and r 2 aro the 
concentiations of the two amalgams, q is the olech»ocho»uieal et|ui va- 
lent of the metal, and T is the absolute temperature* In this way the 
molecular weights of zinc, cadmium, lead, tin, coTiper, and sodium 
were determined at ordinary tempei*atures. All these mein Is wvvo 
found to have monatomic molecules. Jf. 0. 


Magnesium Lead Iodide. By B. Otto and D. DamvH (Arch. 
Fharm.^ 229, 179—181). — Magnesium carbonate wa.s dissolved iu 
aqueous hydifodic acid and the solution evaporaU*d until a sk n 
formed on the surface; then as much dry l(»ad iodide was add<*d as the 
liquid would take up. On filtering hot and allowing to n*main until 
cold, a copious deposit of crystals of niagnesium lead iodide, 
PbMg 3 le + 16 H 20 , was obtained. The honoy-yollow salt loses its 
uater of crjstallisation at 140® and bieomes citron-yellow. Above 
150 , it decomposes with separation of iodine. Like the coiTospouding 
chloride, it is exceedingly hygroscopic. In the air it (|uiekly boeouu s 
a magnesium iodide lye, containing lead iodide in suspension. Wat<‘r 
decomposes it into soluble magnesium iodide and insoluble lead iodide. 
Exposed to hydi’ogeu sulphide, it immediately gives rise to load suli)h- 
iodide, which afterwai*ds passes into lead faulpliido. The crystals 
belong to the rhombohedral system. jf 


Earths of the Cerium and Yttrium Groups. By A. Bettkn- 
??fo 2M, 164^l74).-Tlie brown oxido (110 = 

X obtained from orthite as already described (Absir., J890, 
851) oemtams didymium, samarium, gadolinium, and terbium : whc^ri 
lb IS submitt^ to a further systematic partial decomposition of the 
nitrates, the ^dymium accumulates in the last fiactions, as its nifi«ato 

^ number of operations, didy- 
win «aide (RO — 110- < 6 ) caiJi be ibolated li-orn the mkturo. The 
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first fractions yield a yellow, or reddish-yellow oxid' (RO = 
118 — 119*5) the concentrated solution of which does not give the 
absorption lines of didymium at all, but shows those of samarium in a 
vory marked manner ; when a concentrated neutral solution of the 
niti*ate of this oxide (RO = 118 — 119*5) is mixed with a warm 
saturated solution of potaassium sulphate, no separation takes place for 
some hours, and then a yellowish, crystalline powder, consisting 
])vincipally of potassium samarium sulphate, is deposited. From this 
salt, an almost colourless earth, having the equivalent 116*49, can be 
isolated, whilst there remains in solution the double salt of a yellowish- 
red earth (RO = 119*96) containing terbium and gadolinium but 
only very small quantities of samarium. 

By fractionally precipitating with very dilute ammonia the nitrate 
of the crude samarium oxide, prepared from the potassium samarium 
sulphate, the oxide can be obtained in a colourless condition. The 
atomic weight of samarium was determined by submitting the nitrate 
of this colourless oxide to fractional decomposition and converting the 
first, fifth, and ninth fractions into the sulphate ; the first fraction 
gave RO = 115*97, but the fifth and ninth gave concordant results, 
namely, RO = 116*05 and RO = 116*06 respectively, from which the 
atomic weight of samarium is calculated to be 100*06 (O = 15*96, 
8 = 31*98), or R'" = 150*09. 

The pure samaiinm earth is colourless, and has in a high 
degree the property of emitting light when it is heated to a high 
temperature on platinum wire, giving a luminous spectrum iu whh*h 
are observed blight lines, corresponding exactly with the dark bands 
Im the absorption spectmm of its solution ; the wave-length measure- 
ments of five of these bright lines and a diagram of the spectrum 
are given. 

On comparing tho spectrum of glowing samarium earth with the 
aliHorptioii spectrum of a solution of a samarium salt, it is seen that 
ill tho former there are present bright lines with which there are no 
<‘()rroHponding dark lines in the absorption spectrum ; the same ])he- 
nomenou was observed by Bahr and Bunsen in the case of erbium 
earth, 

TIio absorption spectrum, obtained by passing tho light emitted from 
zirconium oxide heated in the oxyhydrogen flame through a plate 
(1*5 mm. in diameter) of a crystal of samarium sulphate, is unusually 
sharp, tho six bands of tho absorption spectrum of a solution of the 
salt being separated into twelve well-defined lines ; the measure- 
ments of tho wave-lengths of these lines and a diagram of the spec- 
trum are given, as are also those of the spark spectrum of samarium 
clilorido. 

All the observations made iu the course of the author’s iuvestiga- 
i.ion of samarium eaith lend to show that it is a definite chemical 
compound; if, as is hold by some chemists, it is really a mixture of 
several earths having almost identical properties, it is improbable 
that tho methods at ])resent employed for the separation of the rare 
earths will be successful in tho case of samarinm earth. 

Samarium earth has not the property of phosphorescenco pumin* 
esconco), but pure lanthanum earth, which has been strongly ignited. 
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shows a bright-green phosphorescence, the spectnimof which exceeds, 
in beauty and intensity, the flame spectrum of calcium chloride ; a dia- 
gram of, and measurements of the wave-lengths ot the various linos in 
the phosphorescent lanthanum earth spectium are given. 

P. S. SI. 

ATna.lgftTng - By J. ScHTTMANX (Ann. Phys. Chem. [2], 43, 101--125). 
——The author has prepared a large number of amalgams ot different 
metals. The original object was to determine the thermal changes 
attending the formation of these amalgams, but, owing to the lact 
that their dissolution in acids only takes place very slowly, this had 
to be abandoned. On the other hand, it was noticed that alter a tinie 
a change took place in many of the amalgams, in some cases leading 
to the formation of crystals, whilst with others, even those contain- 
ing difficultly oxidisable metals, a sepaiation into metallic oxide and 
mercury took place. Several of the amalgams wore examined dilato- 
metricsdly, in order to ascertain the changes in volume winch take 
])lace with change of temperature, and particularly with the ohaiigo 
from the solid to the liquid condition. It was noticed that on cooling, 
and also on ao.ain heating, the amalgams occupied a greater voluiuo 
than when first heated. A definite melting or solidityiug point was 
not observed, but the melting was in all cases a gradual one and the 
solidification still more gradual. An amalgam on being heated, 
cooled, and then again heated, will be found to melt at a lower temp- 
erature than at first, but if a considerable time is allowed to elapse 
between the first and second heating, the second melting point will 
then be found higher than the iii*&t. A gteat inci'easo in volume 
takes place on melting- From the I'esults, the author concludes that 
solid amalgams consist of difierent crystalline modifications, sonio of 
which are stable at a given tempei ature and others unstable, and that, 
under certain circumstances, the latter will be tiansforuiod into the 
former. An interesting instance of this is fnmished by sodium 
amalgam. On being melted and allowed to cool in » vortical tube, 
the amal^m, on solidification, ^epa^ated into four diifcront layt'rs, 
one of which consisted of long, thick, prismatic noodles, and ilio others 
of fine needles or were without definite cryatalliiio form. TJio oom- 
lio-sition of the first la^cr was found to bo Nu^Hgio, and in oourst* of 
time, this layer was found to inciease in volume, so that in half a } (‘iir 
the whole contents of the tube were found to have cliangod into tins 
componnd,, vidth the sepaa‘ation of a small quantity of a litjuid 
amalgam. J 1. (J|. 

Arnmoniacal Mercuric Chlorides. By G. Andki^ (Oim/pL Tenth, 
b61). — ^When 1 pai^t of yellow mercuric oxide is boiled 
with o parts of ammonium chloride dissolved m 17*5 parts of wat(‘V, 
a small quantity of a crystalliiie precipitate forms on cooling ; its 
composition varies, but approaches to HgCh,2NH,. If the mother 
liquor is mixed with excess of ammonia, a white, curdy prooipiiato 
separates, and this, when washed rapidly by decantation and dried 
at 100% has the composition NgHoBgCl^ + NHsHgOL The same 
compound is obtained in sealed tubes at 100® with only a small 
quantity of ammonia. If the curdy precipitate is subjected to pro- 
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longed wasWng, it is converted into a oompoand of the chloramide 
and the chloride, NH/Hg’O’HgOl, the latter being the ultimate pro- 
duct of the action of water. 

If the onrdy precipitate is heated wifcli excess of ammonia in sealed 
tubes at 200®, it yields a crystalline product which, when washed 
with a very small quantity of water, has the composition N2H«B[g0l3. 
The mother liquor, when mixed with a large quantity of water, yields 
a white precipitate of the compound NHa-Hg'O'HgCl. 

If a cold solution of ammonium chloride containing free ammonia 
is mixed with mercuric chloride, the precipitate at first redissolves, but 
on continued addition of mercuric ehloriae to the cold liquid, a white, 
curdy precipitate sepiU’ates, and this, when dried at 100°, has the 
composition figChj^^Hv The same product is obtained with a hot 
solution, provided that mercuric chloride is added in excess; it is 
decomposed by water with formation of the chloramide. 

0. H. B. 

Basic Magnesium and Zinc Chromites and Normal Cad- 
inium Chromite. By G. Yiaed (Gompt. rertd.y 112, 1003 — lOOG). — 
These compounds have been prepared in the dry way (I) by calcina- 
tion of the chiumate, (II) by the action of potassium dichroraate on 
the oxide, or (III) by the action of potassium dichromate or chromate 
on the chloride. The residue is in each case treated with boiling 
hydrochloi'ic acid and washed by decantation. 

Magnesium Chromites. — (a) A clear brown powder of the formula 
2Mg0,Cra03 formed at a red heat by method 1; (&) a grey-yellow 
substance of the composition 5hrg0,4Cr205, formed at the melting 
point of silver by method I ; (<j) at a veiy high temperature the 
same substance is obtained as (6), but its colour is greyish-green ; 
(d) a brown powder, 3MgO,20i’2O3, formed at a dull-red heat by 
method II. 

The tliiid method is believed by the author to be incapable of 
yielding pure products, as the oxjgen liberated readily attacks mag- 
nesium chloride, setting free chlorine, which, as shown by Fremy, acts 
on alkaline chromates at a red heat yielding chromic oxide. The 
vapour o£ magucbium chloride passtd over strongly heated potassium 
chromate gives a crystalline piuduct which, under the microscope, is 
seen to consist of lamellae of chromium oxide and octahedra of 
magnesium chromite. 

Zi}M} Ohroinites. — I. Zinc chromate slowly decomposes at 440° 
yielding a violet- black powder, 3ZnO,20r2O8 (a). As tbe temperature 
is raised, zinc oxide separates out, and, at a very high temperature, 
the produefe obtained appi'oaches tbe normal chromite in composition ; 
the colour changes just as in the cose of the ma^esium compounds. 

By method II, a reddish-brown powder is obtained represented by 
CZnO,60r2O3 (6), whatever tbe pioportions of oxide and dichromate 
taken. By method III, mixtures of the two products (a) and 
(J)) are usually obtained. The author has previously shown (Abbtr., 
1881), 1111) that the normal chromite is obtained in wgnlar octahedra 
by passing the vapour of zinc chloi'ide over potassium chromate 
mairtHincd at a white heat. 

Uadtidum Chromite. — The uoimal chromite is obtained as a gx*eeii 
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powder at any teiuperature above a red heat. The crysfallnie Rnb- 
stance may be obtained by passing the vapour of cadmium chloride 
over strongly heated chromate. W. T. 


New Oxygen Compomid of Molybdenttm. By E. P^rnA.ui) 
{OomjpU rend,. 112, 720 — 722). — ^It is well known that hydrogen per- 
oxide produces an orange coloration when added to a solution of an 
alkaline molybdate, but the nature of the product has not been 
investigated. 

Molybdic acid, which is insoluble in water and in acids, dissolves 
i*eadily wlien gently heated with hydrogen peroxide, foinruing a yellow 
liquid, and the pi*oduct of the action of hydrogen peroxide on molyb- 
dic acid or alkaline molybdates gives no precipitate with phoR])horic 
acid. Ammonium paratungstate behaves like molybdic acid, and 
readily dissolves in hydrogen peroxide, whilst solutaons of alkaline 
tungstates that have been mixed with hydrogen peroxide no longer 
give precipitates with acids. 

Potassium ti*imolybdate dissolves in hydrogen peroxide, forming an 
orange-yellow solution which, when concentrated at a gentle heat, 
deposits beautiful, yellow crystals (seemingly triclinic) of tlie com- 
position K20 ,Mo 207,4H20. When heated gently in a vacuum, they 
lose water and oxygen, and leave a white residue of acid potasHiura 
molybdate. The yellow compound is soluble in hot water, but is 
only slightly soluble in alcohol. 

Ammonium molybdate, when evapoi-ated with hydrogen peroxide 
at 100®, yields yellow crystals (seemingly monoclinic) of tho analogous 
compound (NH4)20 ,]Mo 207,4H30, very soluble in watei*, but insoluble 
la alcohol. When cai‘efully heated in a vacuum, ammonia, water, and 
nitrogen ^ evolved and molybdic acid is left. 

Molybdic add, when evaporated in a vacuum with hydrogen per- 
oxide, ;jields only a reddish-yellow, amorphous residue nisei ublo in 
water. 


potessiam and ammoninm salts arc dcooTniwHed l»y alkalis 
with evolution of oxygen ; hydrochloi-ic acid, when heatal with ihem, 
evolves chlorine; potassinm iodide rapidly turna In-own, owing to tho 
libation of iodine. The two salts ai*o derived from a new liighor 

acid of molybdenum, permolybdic acid, MoA.J'llsO. 0. JI, Ji. 


^ Tnn^ten. By E. PliciiiARf) (Himipl. 
W., 112,1060— 1062).— A solution of sodium paiutungstabs when 
boiled for a few minutes with hydrogen peroxide, asanmos a yellowish 
tint and no longer gives any precipitate with nitric aoid. When evano- 
S' syimpy liquid remains which deposits small, white, 
radiating cry^ls of the formula N-aAWA,2H,0. The ci-vstiils 

sodium paratungstate, and giw off 
irater when heated in a vaonum. finally dcoompoSng ovolntion 

of toygen if the heating be continued. ^ ovomwon 

f oxygen. Solutions of tbo now snito 

la^te lodme from potassinm iodide and chlorine W hydmohloi-io 
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These oxygenated compounds are byperbungstates analogous to the 
hypermolybdates (preceding abstract). W. T. 

ThiovazLadates. By G. KbOss and K. Ohnmais {Annalen, 263, 
39 — 72). — In this paper the authors give a rather more complete 
account of the methods of preparation and properties of various 
thio vanadates, all of which have been previously described (compare 
Abstr., 1890, 1381). E. S. K. 


Mineralogical Ghemistry.' 


Formation of Graphite by Contact Metamorphosis. By 
R Beck and W. Luzi (Bev., 24, 1884: — 1886). — Graphite occurs m 
many different associations in nature. Quite recently the authors 
have discovered some beautifully crystallised graphite in rocks which 
have been metamorphosed by contact with ancient volcanic rocks ; 
the graphite crystals are easily discernible from the amorphous carb- 
onaceous substances of the original clay slates and .siliceous slates. 
Mention is made in the literature of the apparent occun'ence of 
graphite in certain slates metamorphosed by gmnite, but analytical 
and crystallographic data are wanting. The authors have now 
proved that graphite has been formed from carbonaceous substances 
by contact metamorphosis in the case of cei*tain rocks in Saxony. In 
Pirna and Kreischa, upper Siluiian clay slates and siliceous slates 
occur, which are very rich in carbonaceous substances, and lie 
partially within the region of contact of the granite and hornblende- 
granite ; those within this region of contact have become converted 
into graphitic rocks. A chiastolite slate and a graphitic quartzite 
were examined. The former oecarred imbedded in the much 
mctamoiphosed grey trap of Burkhardt Eoi*est; whilst the latter 
turned oiit to be a true contact rock from the immediate vicinity of 
tho granite in Rdhrsdorfer Valley, Kreischa; both have been formed 
f!*om original siliceons slates, and their composition and striictnre 
bliow that they are true contact prodneta. The graphite from the 
chiastolite slate formed completely opaque, jagged lumps having a 
luetallic lustre by reflected light, and measuring between 0*003 and 
0 02 mm. ; whilst the carbonaceous particles in the unaltered upper 
Silurian clay-slates and siliceous slates were almost too small to 
measure (below 0*001 mm.). There were also some isolated perfect 
hexagonal crystals. The quartzite was still richer in graphite, which, 
moreover, ocenrred in more beautiful crystals ; viewed under a lens, 
the quartzite appeared to consist of a crystalline mixture of quartz 
and graphite. The graphite frequently existed as hexagonal crystals, 
some having plain faces and some rounded. Single well formed 
crystals measured 0*03 mm. It occurred most frequently, however, 
in jagged, ramified, irregular, crystalline aggregates of 0*3 mm. from 
which sometimes orysbillographically perfect individual crystals 



9i<0 ABSTRACTS OF CHEMICAL PAPERS. 

grew out The graphite had a greasy feeling, and prodncod a raotallio 
streak; it had also a metallic lustre. Analysis showed tlrnt tho 
graphite from the chiastolite slates had the composition 0 = 9S‘84i jjer 
cent., H = 0’21 per cent. ; whilst that fi-om tlio giuphitic quartzite 
had the composition 0 = 99*94 per cent., H = 0*05 per cent. Tho 
graphitic quartzite itself contained over 2 per cent, of gi*aphito, and 
its speciho gravity was 2*62 — 2*637. 

Proof is therefore afEorded by this discovery that grapliito is 
formed in nature from amorphous carbon in much tho same manner 
as it is produced artificially. A. li. L. 

Action of Dry Hydrogen Sulphide on Metals ; Synthesis of 
Minerals. By ft. Lohenz (Ber., 24, 1501 — 1510). — The author has 
previously observed that when zinc sulphide containing amiuouium 
chloride is strongly heated, the zinc sulphide volatilises and is ob- 
tained from the sublimate in a crystalline condition. CoiTCsponding 
experiments made with ferrous sulphide containing ammoniuta 
chloride gave similar results (see also Weiuschenk, ZeU Jiir 17, 

486). This volatilisation is due to the fact that when tho mixture is 
heated, ammonia, zinc chloride, and hydrogen sulphide aro formed, and 
the two last-named compoumls then react together on cooling with 
formation of crystallised zinc sulphide. This is proved by tlie fact 
that the vapours given ofE when ammonium cldorida is heated and 
driven over zinc sulphide, if quickly cooled, deposit considorablo 
quantities of zinc chloride. The method is, therefore, in jirinciplo 
identical with that of Dnrocher {Oom.pt rmd.^ 32, 8*23), tho prosonco 
of ammonia gas being of no importance. 

Led by these experiments, the author has also examined tho aotioii 
of dry hydrogen sulphide on different metals ; the reaction with silver 
has, however, been previously studied by Devillo and Troost {Uompt. 

52, 920), who succeeded in thus obtaining silver-glanoo. 
When the dry gas is passed over a bundle of iron wire heaU'd to a 
temperature rather below the melting point of tho sulphide, tho wire 
became covered with a layer of crystallised iron bulpliitle, which, ou 
crystallographic investigation, proved to be tauiliio ; tho qnantiiy oC 
sulphur in the different parts is, however, not iiuito (jouhtaiit. If 
dilute hydrogen sulphide be employed, the crystals aro more si imply 
developed, and appear to be hexagonal and hemiiuojphio. 

I^ickel, under similar circumstanoes, does not yield crystals of 
millorite, but forms a crystalline crust of nickel sulphido. The 
vapour of zinc on the other baud, readily reacts with diy hydi'ogon 
sulphide forming a conglomerate of wurtzite crystals, which aro also 
hemimorphic. Cadmium vapour acts still more readily, so that tlie 
reaction may be cai^ried out in an ordinary combustion tubo. The 
product is a mixture of hexagonal greenockito crystals with a 
hitherto unknown moditication of cadmium sulphide vvluch forms 
monosymmetrio twin crystals. H. G. 0. 

ArtiSoial Formation of Danbreelite. By S. MifiONiBH {Oonwf, 
reiftd., 3^, 818—820). — Hydrogen sulphide is passed at a red hoal, 
over (1) a mixture of ferrous chloride and chromic chloride: (2) 
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finely powdered native chrome iron ore; or (8) an alloy of iron 
and chromium. The alloy of iron and chromium (Abstr., 1890, 668) 
gives the best results, f^yrrhotine is formed in distinct hexagonal 
crystals, and when this is removed by treatment with hydrochloric 
acid, a black, crystalline powder is left, which has the composition 
and ^1 the properties of natural daubreelite, FeOr 3 S 4 . The powder 
consists of irregular angular gi*ains with distinct and brilliant cleavage 
faces, but very little indication of any specific forms ; sp. gr. = 6. 

It dissolves in nitric acid and had the composition, in one case, 

S 45-01 ; We 19-99 ; Cr 35-0 = lOO'OO. 

The simultaneous formation of pyri*hotine is of great interest since 
the two minerals are constantly found associated in meteoric iron. 
The results afford further evidence in support of the view that bolo- 
siderites are formed by the interaction of gases. 0. H. B. 

Artificial Production of Hyalite at the Ordinary Tempera- 
ture. By S. Meuniek (Oompt, rend,^ 112, 953 — ^954). — A. porous cell 
containing Nordhausen sulphuric acid is placed in a syrupy solution 
of sodium silicate ; in less than 48 houi's all the alkaline silicate is 
replaced by a granular, hyaline, colourless, and fragile substance. 
Piolonged boiling with successive quantities of ordinary sulphuric 
acid removes all the sodium, and washing with boiling water removes 
the sulphuric acid without otherwise affecting the product. 

The product contains 5*69 per cent, of watei*, but it is evident that 
all the grains are not hydrated to the same extent ; when strongly 
heated, some become opaline and opaque, whilst others remain hyaline 
and transparent. The latter, although soluble in concentrated alkd- 
liue solutions, act strongly on polarised light ; they have no crystal- 
line form, but the planes of fracture recall cleavage planes and give 
elongated forms, the optical extinction following the direction of the 
elongation Many of the fi*actures are conchoidal, and the general 
properties of these hyaline granules ugi'ee with those of the opal of 
Pont-du-Ghdteau. 

Amongst the portions that are not affected by a hiight-red heat are 
thin plates with pai'allel surfaces often more than 10 mm. bi*oad, 
resembling lamollm of glass. Between crossed Nicols they show a 
crowd of black crosses similar to these shown by spherulitic opal. 

0. H. B. 

Artificial Fericlase; A Product of the Magnesium Chloride 
Industry. By B. Otto and J. H. Kloos (Ber., 24, 1480—1482). — 
Ai'titicial periclase is formed under certain conditions in the furnaces 
in which magnesium oxychloride is heated for the preparation of 
hydrochloric acid and chlorine, in the course of repairing one of the 
muiifie furnaces used for this purpose, large blocks of magnesia were 
removed, which, on examination, were found to contain druses filled 
with aystals of periclase. These varied in size from almost micro- 
scopic crystals to octahedra having an edge 4 mm. in length, and 
showed a strong diamond lustre. In the larger crystals, the edges 
were frequently rounded off by a combination with a forty-eight 
sided figure, these having usually u y^llowioh-gi*ey colour, but the 
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smaller crystals were for the most part sharply developed and colour- 
less. 

Two specimens were analysed with the following result : — 


1 . II. 

MffO Pft-21 97*04 

FeA 1-5? J'70 


The specific gravity was found to he S*555 and 3*671, which is 
considerably less than that of the natural periclase (3*75), and also of 
Rose’s artificial prep-iration (3*644), this being probably duo to the 
frict that they contain less iron. The crystals show a very distinct 
(‘ubical cleavage and have a hardness between that of felspar and 
quaitz. H. Q. C. 

Chromite. By H. Pemberton, Jnn. (Ghem, Netvs, 63, 241 — 242). — 
On the Pacific Coast of tbe United States there are several deposits of 
chiomite, and it is found throughout the Santa Lucia monutains and 
the coast hills of San Luis, Obisbo Co., California, in serpentine i‘ocks 
in greater or Je>s masses, existing as loose and jtogmoiitary rocks in 
the ra\ines and as pockets and veins on the mountains; a samp I 
obtained from the Pick and Shovel mine, located on llio South Fork 
of Chorro Creek, at an elevation of 1800 feet, gave the following 
numbers on analysis : — 

CtjOj. AJ 2 O 3 . FeaOj. MgO. FeO. IMTnO. ISiOj. ITgO. Tofiih 

62;68 11*40 3*52 16*23 11*77 0*15 3*40 0*94 100 09 

Deducting the water and the magnesia and silica due to ganguo, 
the numbers for tbe pure mineral became — 

CtjOs- AI 2 OS. FeoOs. MgO. PoO. MnO. 

66*96 12*32 3*81 14*02 12 73 0 1(> 

from which is deduced the relationship 

RA : RO = 1*00 : 1 - 02 . 

To decompose the minenil, it is mixed with sodium ciirbonnic, 
heated overnight by a Bunsen burner in a loosely-covered crucible, 
aad the next morning it is heated for an hour ovi*r a blast lamp, 
sriiring frequently. The ferrous oxide was determined by dissolving 
in sulphuric acid, sp. gr, 1*34, in a closed tube, under pressure*. 

I). A. L. 

Crystallised Azurite from Arizona. By 0. 0. FAuaiNin’ON 
(Amer. J, Sci.^ 41 , 300 — 307), — The author has ma<lc a detailed 
crystallographic study of the crystals of azurite fi-om Arizona. Alto- 
gether 21 forms were observed on these crystals, four of which are 
new. The axial ratio deduced from the raeasuroments made is 
a : 6 : c = 0*85676 : 1 : 0*88603 ; ^ = 87® 36'. This result differs 
but little from that deduced by Schrauf from his measurements of 
crystals from European localities. B. H. B. 

Perro-goslarite, a New Variety of Zinc Sulphate. By Tl A. 
Wheeleb (Amer. X Bci., 41 , 212).^ — In a zinc mine at Webb Uity, 
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Jflspev Oo., Missouri, there occurs a uew variety of goslarite, contain- 
ing about 6 per cent, of feiTous sulphate. It appears as incrustations 
on the wall of a large body of zinc blende. Analysis shows that the 
mineral is a double sulphate of zinc and iron, in the ratio of 
4*9 per cent. FeS04, to 56*2 ZnSO* or nearly 1 to 11. As the pro- 
pei*tics of the mineral correspond closely to those of goslarite, the 
author has given it the name of ferro-goslarite. B. H. B. 

Halotricliite from Colorado. By B. H. S. Baxley {Amer, J. Sci., 
41, 296 — 297) — This mineral was found in the Elk mountain range, 
Pitkin Co., Colorado, and, as no record could be found of the descrip- 
tion of this mineral from an Araeiican locality, the author has sub- 
mitted it tu analysis. The results were as follows : — 

SiOq. SO 3. j^l303. FC3O3 . FgO. H«0. Total. 

0*42 33*46 12*98 1*60 5*19 0*17 46‘04 99*86 

It is, therefore, essentially a sulphate of aluminium and iron, with 
part of the alumina replaced by ferric oxide, and part of the ferrous 
oxide replaced by magnesia. B. H. B. 

Occurrence of PoUucite at Hebron, Maine. By H. L. Wells 
/. Sd., 41, 213 — 22l>). — The author announces the discovery 
of pollucite, the mineral originally termed pollux by Breithaupt, in a 
new locality. Hithei’to this lare mineral has been found only on the 
island of Elba. Its composition adds greatly to its interest, as it is 
the only known mineral of which cessiom is an essential constituent. 
Analysis of pollucite from the new locality at Hebron, Maine, ga\e 
the lollowiug results : — 

1X30. SiOs* AljOs* OaO. C82O. EgO. IXagO, bis^. Total. 

1*53 43*48 16*41 0*21 36*77 0*47 1*72 0*O3 100*62 

From this the fomaula H2RiAl4(SiO Jo is calculated. A comparison 
of all the nitios calculated from the published analyses of pollucite, 
nmkt H it probable that the new formula can be assigned also to the 
Elba mineral. B. H. B, 

Pink Grossnlarite from Mexico. By 0. F. db Laklero (ATner. 
*T, 41, 321 — 323). — The occurrence of pink garnets at Xalostoc, 

in Mexico, has been known for some years, but the locality had not 
been properly explored, the specimens obtained being merely from the 
surface. Analysis of very pure crystals, obtained in January of this 
year, gave the following results ; — 

Si03. AIjOs. FejOs. CaO. MgO. 

40*64 21*48 1-57 35*38 0*75 

The formula is (CaMg)3(Al2Fe2)Si30i2. The crystals are rhombic 
dodecabedra, with a sp. gr. of 3*516, and a hardness of 7*5. 

B. H. B. 

Occurrence of Xenotime as an Accessory Constituent of 
Bocks* By 0. A. Derby (Amer. J, 41, 308 — 311). — In the 
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exammatioB of tlie heavy residues obtained by concentration in the 
p old- washer’s pan of crushed samples of a largre number of Brazilian 
crystalline rocks, the rai*e mineral xenotime has been found to bo a 
fairly constant accessory of the muscovite granites. The xenotime 
occurs in the well-known octahedml form, with the prismatic faces 
barely noticeable. Samples of muscovite granite from 21 difFerent 
localities were tested, and of these 14 gave xenotime, always accom- 
panied by zircon, and in all but three cases by monazite. The almost 
constant occurrence of these cerium and yttrium phosphates in the 
Brazilian rocks suggests the hypothesis that they will be found in 
similar rocks all over the world. B. H. B. 

Magnetite Ore Districts in Brazil. By 0. A. Derby {Amer- J. 
, 9 ^^^ 41 ^ 311 — 321). — The districts of Jacnpiranga and Ipancnia afford 
instances of what appears to be a hitherto unnoticed mode of occur- 
rence and association of magnetic iron ores. In specimens of iicaidy 
pure ore from the former district, the magnetite forms a continuous 
network enclosing detached grains of pyroxene in part altered to 
mica. This peculiar rock is distinguished as jacwpvrmttjite. The 
rocks included under this title present the various types of pure 
magnetite, magnetite with accessory pyroxene, pyroxene with acces- 
sory magnetite, and pyroxene and nepheline with hiotite and olivine 
as accessory or essential constituents. The ginidnal passage fi'om one 
type to another has heen satisfactorily proved. At Ipanema, a rook 
of similar composition cuts the carboniferous strata. B. H. B. 

Occiirrezice of Snlphtir in Marine Muds and Nodules, and 
its bearing on their Mode of Formation. By J. T. Bitchanan 
{ProGn Boy, Soc, Edm., 18, 17 — 3y). — The examination of muds ob- 
tained from the bottoms of various seas showed that they are, as a 
rule, nearly black, owing to the presence of feiTons snlphido: this 
blackuess is, however, not found on the immediate surface layer, 
because the sulphide in presence of water and oxygen is oxidiwMl, 
sulphur being set fi*ee,and thedaik bine changed to a mldish colour. 
The presence of fenuns sulphide is ascribed to annelids who, in s<»aich 
of food, pass the mud through their bodies, and thus the sulplialcs 
present are converted into sulphides; at the same time the coarser 
particles are rendered finer. All the deep-sea muds and inangaiu'se 
concretions, when fresh, yield ammonia when heated, demonstrating 
the presence of organic matter; when such “blue mud” is (Iried, 
no sulphide is to he found, but the mass is permeaiod with lino 
particles of ferric oxide. The free sulphur was estimated by diges- 
tion with chloroform, and weighing the residue after evaporation. 
By far the largest percentage of sulphur was found in clay from the 
Sound of Jura, the quantity amounting to 0*4 per cent. ; a radiolarian 
ooze from the North Pacific, at a depth of 2900 fathoms, contained 
0-0031 per cent. ; the percentages of sulphur in other muds is trivon in 
a table. * ^ 

The method employed to estimate the feiTOus sulphide was based 
on. the reaction of ferric chloride in excess on the sulphide, whei'ehy 
ferrous chloride is formed, the amount produced being estimated by 
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potassimn permaneanate ; other ferrous compounds present were 
estimated by treatment of the mud with hydrochloric acid and titrat- 
ing with permanganate. E. W, P. 

Actioii of Metallic (and other) Salts on Calcinm Carbonate. 
Br R. Trtine and W. S. Anderson (Proc. Boy, Sne. Bdin., 18, 

52 — 54). — Corals were exposed to the action of solutions of man- 
ganese, zinc, chromium, mercury, and tin chlorides, iron sulphate, 
nickel, cohalt, copper, lead, and silver nitinte*?, and ammonium phos- 
phate. The action of salts of nickel and cobalt was very slow, wliilsfc 
that of copper and manganese was rapid. In must case's there is a 
direct interchange, the oxide of the metal taking the place of the 
lime. With ammonium phosphate, the interchange was between the 
carbonic anhydride of the coral and the phosphoric anhydnde of the 
phosphate ; it is probable that this reaction acconnts for the formation 
of calcium phosphate deposits through the excreta of birds deposited 
on coral or calcium carbonate, but oiy in rainy climates, for without 
•water the change does not occur. Silver and mercury salts aro 
deposited as oxides. ‘ B. W. P. 

Manganese Deposits in Marine Muds. By R. Irvine and J. 
OiLSON (Froc. Boy- Soc. Edin,y 18, 54 — 59). — The authors do not 
consider the present theories of Buchanan and Murray as sufficiently 
or correctly accounting for manganese nodules found in sea mud. 
They base their new theory on the following experiment: — ^When 
ferrous and manganous carbonates were mixed with decomposing 
mussel flesh, the mass became black and evolved hydrogen sulphide : 
air was then blown through the mixture for 12 hours, after which no 
manganese was found in the solid residue, whilst all the iron had been 
converted into sulphide ; they therefore conclude that the formation 
of manganese sulphide cannot be a result of the animal life, or the de- 
composition of animal matter, at the sea-bottom, for carbonic anhydride 
must always be present in excess. Buchanan does not give proofs of 
presence of manganese sulphide, but relies on the analogy of man- 
ganese to iron. E. W. P. 

CompositiozL of some Deep-Sea Deposits from the Mediter- 
ranean. By J. T. Buchanan (Froc. Boy. Soc. JSd^n.^ 18, 131 — 138). 
— ^Tho muds of which analyses are given were collected on the line 
of the telegraph cable between Marseilles and Algiers ; the depths at 
which they wore collected vary from 265 to 1536 fathoms. The 
methods of analyses are stated; -the SiOa was found to vary from 
14“79 to 44*37 per cent. ; PeaOs, 3*45 to 6'64 ; AbOj, 1*30 to 12*30 ; 
CaCOa, 18*3 to 47*1 ; loss on ignition, 2*90 to 10*89 ; further analyti- 
cal details are given. B. W. P, 

Silica and the Siliceous Remains of Organisms in Modem 
Seas. By J. Murray and R. Irvine (Froc. Roy. Soc. Bdm., 18, 229 — 
258). — ^Analyses of sea-water show that only 1 part of silica is contained 
in 200,000 to 600,000 parts of sea-water, so that it is inconceivable that 
diatoms and other forms of life obtain the silica necessary for their 
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growth from the water. It appeared probable, however, that the 
silica was derived from the suspended clay, and this ideii received 
considerable snppoi*t from the fact that waters of high salinity con- 
tain less suspended mud than those of low salinity ; moreover, liigher 
temperatures prevent suspension of matter, it being also known that 
siliceous organisms are moi*e abundant in shore watei*8, or in waters 
of low salinity and in cold waters, as for instance diatoms in brackisli 
waters, and in those of the cold southern and Polar seas, and radiolaria 
in Polar waters, and in the West Pacific and East Indian oceans 
where there is a relatively low salinity. There are other theoxdes 
propounded to explain the source of soluble silica, but the authois 
are still experimenting, with the view of definitely settling the 
question. Jfl, VV. P. 


Organic Chemistry, 


Formatioii of Ethers tin the Preparation of Isoallylene and 
its Homolognes from the corresponding Halogen Derivatives 

and Alcoholic l^tash. By W. Vaobkl (Ber., 24, 1685 — ^1695). 

Isoallylene, CHjIOICH,, can be prepared by three methods, namely, by 
the electrolysis «f potassium itaconate, by the action of sodium’ on 
^-chlorallyl chloride, and by the action of zinc-dnst and alcohol on 
dihromopropylene, OH,:OBrOH,Br. By the action of alcoholic 
potash on allyl bromide, allyl ethyl ether is formed, together with a 
small quantity of isoallylene. The present paper deals with tJio 
behaviour of allyl halogen commands ■with alcoholic potash. 

Allyl Bromide.— It allyl bromide is added to concentrated alcoholic 
potash, at first only a small quantity of pofas&ium bromide is preci- 
piteted; after five minutes, however, a violent reaction sets in, 
bubbles of isoallylene are given off, and heat is liberat'd in quantity 
sufficient to cause the boiling of the mixture. The semi-solicl mixture 
which remams consists of potassium bromide, alcoholic potash, and 
alijl ethyl ether. Several experiments are deeoribod, with tho obioct of 
the conditions under' which the gi-eatost yield of iHoallylone 
is obtained. The results show that the host yield is obtained bv 
^ng Muivalent quantities of allyl bromide and alcoholic potash at 
13 ; 10 gtaiM of allyl bromide then yield 666 c.c. of isoallylene. 
Baismg the ^perature, or the use ot excess of potash or alcohol 
reduces the yield considerably, ’ 

proportions were used as with the brom- 
very slowly at the ordinary tempera- 
ture (16 ) ; on hating on the water-bath, 66 c.c. of isoallylene were 
obtemi^ wh^ ml chloride remained unaltered. 

A/Jffl lod^.—Tbe reaction takes place slowly at the ordinarv tem- 
10 gi^ of allyl iodide at 18° in one hour yielded 19 o.o 
of isoallylene; at 100°, however, 116 c.c. was obtained. 
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The above reaction is not a convenient method for the preparation 
of isoallylene, since only 1 per cent, of the allyl bromide and 9 per cent, 
of the iodide is converted into it. The reaction probablv takes place 
according to the equations CaHsBr + KOH = CjHi + KBr -{- H^O 
and CjHi + EtOH = CjH^’OEt. It is not probable that the ether is 
formed first, and that this breaks up into alcohol and isoallylene. Ex- 
periments to settle this point gave the following results: — Allyl ethyl 
ether usually decomposes so as to yield allyl alcohol and ethyl alcohol, 
but even when boiled with alcoholic potash no reaction takes place. 

If alcohol cooled below 0° be saturated with isoallylene, and the solu- 
tion heated in sealed tubes with solid potash, first at 100°, and then 
ac 150 — 170®, allyl ethyl ether is formed. The ether is not formed 
when isoallylene and ethyl alcohol are heated alone, but in this case a 
liquid is obtained which the author considers is a polymeride of 
isoallylene. It quickly resinifios on exposure to air, or by the action of 
dilute sulphuric acid, and gives a white precipitate with mercmic 
chloride. Allyl ethyl ether also gives a white compound when shaken 
with mercuric chloride. 

Tetramethijlisoallylene, CMe 2 lOICMe 2 , is obtained by the action of 
alcoholic potash on the chloride CHMe 2 *CCl 2 *CHMe 2 . It forms a 
white precipitate with mercuric chloride ; and it is probable that this 
reaction is characteristic of isoallylene and its homologues. Isoallylene 
and its homolognes cannot he obtained in any quantity from the cor- 
responding alkyl halogen compounds and alcoholic potash ; instead of 
the hydrocarbons, ethers are foimed. There are, however, two excep- 
tions, the hexine, CMe 2 lOH*OHlCH 2 , which is obtained from dimetbyl- 
allylcarbinyl chloride, and tetramethylisoaUylene obtained as above. 

The author sums up the results already obtained as follows : — 
(1.) When alkyl halogen compounds are decomposed with alcoholic 
potash, a hydrocarbon is always formed, but under certain conditions 
it is converted into an ether. (2.) Alkyl halogen compounds which 
already contain a double bond always yield a hydrocarbon containing 
a treble bond, even if the formation of a hydrocarbon with two double 
bonds is possible, thus, OH 2 lOBrCHj + KOH = CH:0‘CHj 4- KBr + 
HjO. (3.) Those halogen compounds which already contain a double 
bond, and ought to yield hydrocarbons with two double bonds, yield 
these hydi’ocarbons, but the gi*eater part combines with the alcohohe 
potash to fox‘m an ether. If, however, the ether would ho a tertiary 
ether, then the hydrocarbon remains unchanged, as is the case in the 
formation of teLraniethylisoallylene. (4.) The ethers are not formed 
from an alcohol and the unsaturated hydrocarbon alone. It is neces- 
sary that alcoholic potash should be prosen r. (5.) Isoallylene and its 
bomologues, and the ethers obtained from them, yield white pre- 
cipitates with mercuinc chloride. This is pi*oved for isoallylene, tetra- 
methylisoallylene, and ethyl allyl ether. E. 0. R. 

Porificatioii of Crude Alcoliol. By E. Mohler (Compt. rend., 
112, 815 — 818). — The author has applied his methods of analysis 
(this vol., p, 503) to follow the rectification of crude alcohol from treacle. 
80 per cent, of the total alcohol can be obtained free from higher 
aloobols or other poisonous compounds, the chief impurities being 

VOL. LX. 3 a? 
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miniite quantities of etliereal salts. Tlie head products consist chiefly 
of aldehydes and ethereal salts, and are much 2 )urei* than the tailings, 
which contain a large proportion of the higher alcohols, chiefly amyl 
alcohol, with a small quantity of aldehydes aud ethereal salts of high 
boiling point. C. H. B. 

The Fourth Primary Amyl Alcohol. By L. Tisstisr (Gomjpf. 
rend,, 112, 1065 — 1068 ). — Trhnethylethyl alcoJiol (trimetJiylcarhincarh- 
mol)f OMe 3 *CH 2 'OH, has not been previously prepared. The author 
some time ago obtained trimethylethylamine from tertiary butyl 
cyanide, and characterised it by its platinochloride (JJulL Chim, 
[3], 3, 49?). Freund and Senze, without acknowledging the priority 
of the author’s work, obtained an alcohol boiling at 102 — 103° by 
acting on trimethylethylamine, prepared in the same way, with silver 
nitrite, and called it trimethylethyl alcohol. Tlie substance obtained 
by them has properties identical witli those of the t<n*tiaiy amyl 
alcohol, dimethylethylcarbinol, OlIeiEt-OH, first obtained by Wurtz. 
Trimethylethyl alcohol is prepared by the reduction of trimoth ylaoetio 
chloride with sodium amalgam. A mixture of 10 gi'nms of tlu> 
chloride with 20 grams of trimethylacetio acid is dropped on 
250 grams of 3 per cent, sodium amalgam, and well agitated. After 
24 hours, on addition of water, saturation with potash, and distilla- 
tion, about 8 grams of an oily liquid is obtained, which can bo frac- 
tionated into portions boiling at from 65 — 80°, 105 — 120°, 150 — 180°, 
and above 180°. The fraction passing over at 105—120°, wlien recti- 
fied, forms a crystalline mass without action on polaiised light (com- 
pare trimethylacetio acid), which melts at 48 — 50°, boils at 1 12 — 113°. 
and exerts a considerable vapour tension, even at the ordinary tem- 
peratures. It dissolves in a very small quantity of ether, and lias 
all the characters of an alcohol. It yields trimethylacotic acid on 
oxidation 'with chromic acid. The velocity and limit of etherification, 
determined at 153 — 154°, using equivalent proportions of glacial 
acetic acid and the alcohol, were as follows : — 

Velocity . . 40*75 ; 40*69 ; 40*71. Limit . . 66*99 ; 67*2. 


The fraction passing over between 150° and 180° on re<jtification 
yields trimeihylethjl trlmdliijlacetatey a colourless liquid of agreeable 
odour, boiling at 164 — 166° On boOingwith dry potash, it isnipidly 
decomposed into trimethylethyl alcoliol and iiottissium trim ethyl- 
acetate. By the action of glacial acetic acid, or of acotics chloride on 
trimethylethyl alcohol in sealed tubes, the acetate is obtained ; it is a 
coloui‘less liquid, boiling at about 126°, and having an odour of 
apples. 


The first fraction obtained reduces ammoniacal nitmto of silver, 
and forms a compound ^vith sodium hydrogen sulphite, from which, 
afl;er pui^cation, the aldehyde CMe^’COH may be prepared ; it is a 

liquid boiling at 74 — 75°, melting at +3°, and having sp. gr. 0*7927 
at 18°. 6 r* 6 


It is proposed to continue the study of trimethylethyl alcohol and 
its derivatives. T. 
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Constitution of tlie Oxygen Compounds in Petroleum, By 
E». Zaloziecki (Z>er., 24, 1808 — ^1815). — ^In this paper the author 
gives an account of the oxygen compounds obtained from petroleum 
in a woi*ks at Kolomea, and which were sent to him in tbe form of 
•sodium salts. These were sepamted from the petroleum still present 
by repeated treatment with alkalis, and reprecipitation by acids ; tbe 
resulting brown oil was treated with hydrogen chloride in alcoholic 
solution, and the mixture of ethyl salts thus obtained subjected to 
fractional distillation. Three of the fractions appear to be approxi- 
mately homogeneous, and yield the corresponding acids on hydrolysis. 
Prom the analysis of both acids and ethyl salts, it would appear that 
tbe former have the composition CioHib02, CuHio02, and CioH2202, 
that is, they belong to a seides having tbe general formula CnHia+oOo, 
which is in agreement with tbe results of previous investigators (this 
JouiTial, 1875, 248; /. Buss, Chem, Soc,, 1883, 237; Abstr., 1S87, 
(348). 

The compound CiuHisOi, on treatment with phosphorus and iodine, 
yields a substance containing iodine. The formula of the latter, as 
deduced simply from a determination of tbe iodine, is CmHnlO, and 
not OioHnlOi, and hence the author concludes that these compounds 
do not contain the carboxyl group, but arc hydroxylactones or lacto- 
alcoliols, and proposes for the compound OioHieOi the following con- 
stitutional formula : — 

9^>OH-[CHs]-40H<°5>OH-OH. 

H. G. 0. 

Preparation of Disodinm Erythroxide. By nn Eorcrand 
{Compt, 112, 1006 — 1009). — The monosodium and monopotas- 
sium compounds have been previously described (see Abstr., 1890, 
935). To prepare disotlmm erythroxide^ C4HbNa204,4H20, tbi'ee 
equivalents of soda are added to one equivalent of erytlirol, both 
being in concentiated aqueous solution, and the mixture is allowed 
to evaporate for two or three days in presence of phosphoric 
anhydride; or powdered erythrol is dissolved directly in the most 
concentrated soda solution by a gentle heat. Stellate groups of 
ciystals separate, which ai*e freed from the mother liquor by diaining 
on porous tiles. When heated at 135 — 140“ in a current of hydrogen, 
the water is entirely driven olf, and pure dry disodium orythroxide, 
Cl4HaNa204, remains as a white, amorphous, very hygi‘oscopic mass. 
This is the first disodiura alkyloxide that has been prepared pure. 

If the quantity of soda be increased to fivo equivalents, crystals 
arc obtained of the formula G4HsNa204 + 2NaOIl + 9*5HjO. By a 
study of the thermal proi^orties of this substance, it is evident that it 
is not a mixture. The anhydrous compound C4Hbbra204,2Na0H, 
obtained as above described, decomposes at tempeiatnres higher than 
1C0“. 

The first and second alcoholic hydrogen atoms are readily replaced 
by sodium, but the remaining two such atoms in erythrol are not 
removable in the same manner ; this fact is of importance in connec- 
tion with the constitution of poly basic alcohols, particularly as the 

*6x2 
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author has previously prepared disodiiim g-lyceroxide, but has boou 
unable to substitute the third alcoholic hydrogen by sodium. 

The question suggests itself whether the secondary alcohols form 
true alcoholatea, as it is already known that secondary aldehydes do 
not react with bases in the same way as do the primary aldehydes. 

The author proposes to investigate isopropyl alcohol to ascertain 
this point. T. 

Refractive Power of Levulose and Invert-sugar. By H. Om’ 
(]je 7 \, 24, 1636 — ^1645). — The differences in the refractive power of Icv- 
ulose observed by various chemists have led the author to oaiTj out fresh 
determinations. Tho sugar employed was prepared from inulin, and 
was crystallised from absolute alcohol three or four times ; tlio 
product is anhydi'ous, is not hygroscopic, and decom])osofi slowly at 
100°, Heating is without effect on the refractive power of neutral 
aqueous or alcoholic levulose solutions. 

For solutions containing 3 to 30 per cent, by weight of levulose 
the refiactive power is given by the formula (a) 20/1) = — (91 '00 4- 
O'lllp), where p is the percentage of sugar in grams. Those results 
are higher than those of Honig and Jesser for solutions containing 
less than 25 per cent, of the sugar; for concentrations above this, 
the results are somewhat lower. Tho values of Jungfleisch and 
Qrimbert are about 3 per cent, lower throughout, appax*ently pointing 
to the presence of some inactive impurity in their pi*oparations. 

A comparison was instituted between tbe actual refraotivo powers 
of various solutions of equal parts of levulose and dextrose, and the 
theoretical values calculated from the author’s numbers tor lovulose 
and those of ToUens for dextrose ; the agreement is veiy close, and 
the numbers would be almost identical if Tol lens’ figni*es should 
prove to be slightly too high, iu consequence of some decomposition 
of the dextrose having taken place while being di*ied at 00 — 70“. 

Comparative experiments were instituted to show the amount of 
monosaccharoses decomposed during the inversion of sucroho by 
means of hydrochloric acid, acetic acid, and oxalic acid of various 
concentrations and at different tcmpoi'afuros. Acetic acid decom- 
poses levulose at ordinary tempemtures, as does also 0*1 ])tjr c(‘ut. 
hydrochloric acid at 100°; the best results are obtained by licalitig 
tbe sugar at 60° for 1-5 hoai*s with 2 ^er cent, solution of oxalic aci<l, 
or for 4 hours with 1 per cent, solution ; the pre.senco of tho oxalu* 
acid is without effect on the refiuctive power of invort-sugar. 

The results of Grubbe are thus confirmed, whilst thobo of J niig- 
fleisch and Griinbert are shown to be incorrect. J. 13. T. 

Trehalose. By Maquekne (Oompt rend,, 112, 947—930).— 
Solutions containing 16 and 8 per cent, of trehalose solidify at 
— 0*895® and — 0*43® respectively, and hence the molecular weight is 
about 350, a result which shows that trehalose does not belong to tlio 
trioses. 

Trehalose, completely inverted by sulphuric acid, was treated with 
phenylhydrazine and compared with a solution of glucose of equal 
reducing power in the manner previously deborihed; they gave tho 
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same amount of glucosazone under the same conditions, and it follows 
that glucose is the sole product of the inversion of trehalose, and 
that the molecule of the latter contains Cj 2 

When boiled with excess of acetic anhydride in presence of a small 
quantity of zinc chloride, trehalose yields an octacetin, 

Oi2E[iiOii (C2H3O) s, 

which, after crystallisation from alcohol, melts at 97 — 98®, is 
distinctly volatile, burns with a beautiful white flame, and is rapidly 
hydrolysed by baryta at 100®. 

Tt follows from these results that trehalose is an octohydric alcohol, 
isomeric with the true saccharoses, and very similar to maltose in its 
molecular constitution, but difEering fi'om the latter in that it has no 
aldehydic function. C. H. B. 


Xylose from Maize Cobs. By W. E. Sroxc and B. Lorz (B&r., 
24, 1657 — 1658). — If maize cobs are treated with 1 per cent, 
ammonia, and then extracted for eight hom‘s with boiling sodinm 
hydroxide (2 per cent.) and alcohol added to the extract, a brown, 
voluminous precipitate is obtained. 2+ kilos, of material yield 
200 grams of this product. The product dissolves m acids, and 
is precipitated on addition of alcohol; after being treated lu this 
manner several times, it still contains 0*76 per cent, of ash. It is 
easily soluble, aud blackens on exposure to air. When distilled with 
hydi'ochlorio acid (sp. gi*. = 1*06), it yields 48 — 50 per cent, of 
furfux^aldohyde. When heated for eight hours with snlphnric acid 
(2 per cent.) on the water-hatb, a sweet syrup is obtained which 
deposits crystals after a time. These were identified as xylose by 
determining their optical activity, [a]D = 19 55®, and by prepainng 
the phenylhydrazide, which melts at 159 — 160®, and is strongly Ijbvo- 
rotatory. The yield is small, and further experiments showed that 
most of the product yielding fm^fnraldehyde remains in the material- 

E. 0. Bi« 

Action of Nitric Acid on Vegetable Fibres. By C. F. Cjj{»ss 
and E. J. Bdvan (Be/*., 24, 1772 — 1776; see also Proe. Ohem. 80c., 
1891, 61). — In a recent paper (this vol., p. 814), Lifschiitz has 
desenbed the action of a dilute mixture of nitric and snlphnne acids 
on pine- wood, chiefly with a view to the preparation of pure cellulose, 
and without considering intermediate products obtained from the 
lignin constitnents of the wood. Fi*om their researches in a some- 
what wider field, although these are yet fai* fi*om being completed, 
the authors are in a position to state that Lifschiitz’s conclusions 
cannot be applied to vegetable fibres in general. They have already 
shown in previous i*esearches that with the typical lignocellulose jute 
fibre moderately concentrated acid yields yellow acid compounds 
with a small proportion of nitrogen (Ahstr., 1880, 666), whilst with 
5 per cent, nitric acid the fibres ai’e converted into cellulose, oxalic 
acid, and gaseous products (Trans., 1889, 199). They have shown 
that the into fibre contains a closed chain of carbon atoms, probably 
CH'OO *0(011) 

having the formula [jjj.Qjg- ,Q(Q'Ey three of these have 
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combined together by oxygen conclenhation, foi^ming a complex of 
18 carbon atoms. 

When the fibres are heated with dilute nitric acid (5 — 10 per cent.) 
at 50 — 60°, a gas is evolved which consists tor the most part of 
nitrous oxide, and only contains small quantities of nitric oxide ; 
later on, the evolution of hydrocyanic acid is also observed, and on 
boiling the product with alkali, ammonia and more hydrocyanic acid 
are formed. Oxalic acid is also obtained, even at as low a tempera- 
ture as 40 — 50°. 

The reaction is extremely complicated, but it appears very prob- 
able that the substance is hydrolysed at the points wlicro aldohydc*^ 
condensation has taken place, nitrous acid being also fonm'd, which 
then attacks the ketone ring with formation of oximes ; lliese are 
then decomposed by excess of nitrous acid in the folloAving manner: — 

x;c:n--oh + o:n-oh = x:co + -h HoO. 

The result, therefore, is an increase in the nnmbor of oxygon atoms 
in the molecule, and the idiig is then split with formation of com- 
pounds of lower molecular weight. The process is not to be regarded, 
with Infschiitz, as a simple oxidation. 

In continuing these investigations, the authors also intend to 
examine the physiological side of the question. H. G. 0. 

DissyzQinetry and Optical Activity of Alkyl Derivatives ol 
Ammonixun Chloride. By J.A.L b Bel (OompA read., 112, 724 — 72G). 
— “Eo physical isomerides nave hitherto been obtained by iho substitu- 
tion of any number of alkyl radicles less than four for the hydrogen 
iu ammonium chloride. This absence of isomerides may be duo to 
one of two causes : firstly, only one of the isomerides geometrically 
possible may satisfy tbe necessary dynamical conditions of equilibrium 
and possess an invariable foim ; secondly, tbe radicles united to tbc 
nitrogen may be able to make permutations amongst tbomselvos. 

Tbe action of moulds on metbyletbylpropylamine hydi*<)clilorido 
yields no product with any optical activity, and it follows that in this 
case the radicles are able to make permutations amotig theiius(dv(*K 
similar to those which take place at high tempei*atures in tlu» case, 
for example, of sodium amyloxido. 

The author has previously shown that an invariable geometric*- 
form of a molecule arises fi*om repulsions between its constituent 
particles {Bull. Soc, Oliim. [3], 2, 788), and it would follow tliat by the 
introduction of more complex radicles with larger spheres of reimlsion, 
stebility might be given to a particular geometric form which, witlii 
simpler ladicles, is unstable. This condition seems to be realised in 
trimethylisobutylammonium chloride (Abstr., 1890, 475). 

Isobutylpropylethylmethylammonium chloride, when subjected to 
the action of moulds, gave two products, which in concentrated solu- 
rion had rotatory powers exceeding —7° and —8°. The active salt 
is somewhat stable, and if neutral can be obtained in the solid form. 
It can be converted into an active acetate by means of silver acetate, 
*but not into an active sulphate. The optical activity disappoars 
when the mercurochloride or platiuochloride is treated withhyurogou 
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Rulpliifle, but docs not quite disappear in tbe case of the anrochloride. 
The alteration in the rotatory power in these cases is probably due 
to the action of the libeitited hydrochloric acid. There is some 
indication of the existence of an isomeride with a dextro-rotatory 
power. 

The action of moulds on the chlorides of ethylpropyldimethyl- 
anunonium, ethyldipropylmethylammonium, ethyldipropylisobutyl- 
ammonium, and ethylpropyldiisobutylammonium yields products 
which are either inactive or show very feeble optical activity. If 
any active isomerides exist, they form only a very small fraction of 
the products obtained under these conditions. 0 . H. B. 

Action of Hydroxyhydrocarbon Derivatives on Nitrides 
and Hydronitrides. By R. Vidal (Oomjpt. rend,, 112, 950—951).— 
When vapours of methyl or ethyl alcohol are passed over phos})ham, 
PNoH, previously heated at 150 — 200°, a metaphosphate of a primaiy 
amine is formed, together with some alcohol and a secondary amine. 
The primary action is PN 3 H H- 4ROB! = P 04 (NH 3 E^j)j, but the 
phosphate decomposes under the influence of heat in accordance with 
the ecjuaiion POiCNH.Ri), = ROH + PO 3 NH 3 R + NHR^. 

The reaction is more distinct in sealed tubes; ether yields the 
same products as alcohol, but aldehyde yields i*esinous and ammo- 
niacal products, the nature of which has not yet been determined. 

Boi‘on nitride seems to behave in a similar manner, and the beha- 
viour of the higher alcohols, phenols, and polyhydric alcohols is under 
investigation. C. H. B. 

Ohloralunido-compotmds. By R. Moschbles (Ber., 24, 1803— 
1805). — When chloi*alurothane, CCl3'CH(OH)*lSriI*GOOEt, is treated 
with benzoic chloride and aqueous alkali, it does not, as expected, 
yield the benzoyl compound OCl 3 ’OH(OBz)-NH'OOOEt, but simply 
loses water foi*ming ethyl chloralimidoGarboxylafe, CCVOHIN-COOEt, 
which melts at 143°. Other acid chlorides and anhydrides have the 
same cfPoct. Diflbrent substituted chloralimido-compounds can be 
pi’cparod in a similar manner from the substituted chloral-ammonias 
having the general formula COI/CH(OH)*1THX. The following de- 
rivatives have boon prepared : formylchloralimide, OCh’OHUST'OHO, 
melling at 193® ; acefylrhluralimide, CCl^’CHlNAc, melting at 207® ; 
and heuzmjlchhralimide, COVOHINBz, which decomposes at 142°. 
i^hey are all insoluble in water, but dissolve readily in alcohol and 
acetic acid, and arc distinguished by the ease with which they ciys- 
talliso. On animals they have no physiological action whatever. 

H. O. G. 

Action of Ethylenediamine on Thiamides- By Gr. Pokssell 
(Ber,, 24, 1846 — ^1847). — Dithioxamide combines with 2 molecules 
of ethylonediamine, ammonia being evolved and an intermediate com- 
pound of thef oimulaNHa-OjHi'NH'GS-CS-lSrH-OsIIrNHaprobably first 
formed ; this is, however, unstable, and immediately passes into the 

closed oompotmd tydrogen siilpliide being 
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eliminated. This compound is a powerful base, and eoinbinos with 
two equivalents of acids to form stable salts. 

In a similar manner, ethylenebenzyldiamino is pro])«'ivod from ethyl- 
enediamine and thiobenzainide. Ethylonodianiido also reacts with 
thiocarbamide, and with xaiithogenamide, but the produ(*ts have not 
3 et been further investigated. J. B. T. 

Action of Ethylenediamine on Ethyl Dibromosuccinate. 
By G-. Forsm:ll (J5er., 24, 1847 — 1818). — Ethyl dibromosuccinate is 
mixed with anhydrous ethylencditimino (2 mols.) in absolute alcoholic 
solution ; after warming for some time on the water-bath, the crystals 
of ethylenediamine hydrobromide which separate are removed, anti 
the alcohol allowed to evaporate spontaneously ; the resiilue crystallises 
from alcohol in colourless needles, molts at IGl®, anti has tho formula 
C0OEt'C:C-00*lTH*02Hj'NH2. The potasbium salt crystallises in 
needles ; the copper salt is very nust‘<ible. 

Phenylpropiolic acid is formed b}^ the interaction of ethyl cimiam- 
ate and ethylenodiamine. J. Ji. T. 

Derivatives of Amylene Nitrosate. By 0. Waslacii and J. 
■Wahl (Annalen,262^ 321—339). — Amylcnenilrolaniiue, 

ISTHrCMe/GMoINOH, 

can be obtained by dissolving amylene iiitrosate (Abstr., 1888, 87) 
in warm alcoholic ammonia, then adding a suflicioni quantity of 
potassium carbonate to combine with the nitric acid present as ammo- 
nium nitrate, evaporating to dryness, and extracting the organic base 
■with chloroform. It is, however, best prepared by dissolving amylene 
nitrosocbloride (Abstr., 1888, 1098) in warm, concenirated alcoholic 
ammonia, filtering from tho precipitated ammoiiiuin chloride and 
evaporating the alcohol under reduced pressoi’o; the residue is then 
exti*acted with boiling chloroform, when tho base passes into solution, 
■whilst the hydrochloride of the base remains in an almost ])uro con- 
dition. 

Amylenenitrolamiiic melts at 99—100®, boils at 21S — 220®, and 
subhmes when gently boated in long, lustrous iie(»dles ; it is very 
readily soluble in water, alcohol, and ohlorofoi*m, but more sparingly 
in ether, and insoluble in light petroleum. An aciueous solution of 
the base has a strongly alkaline reaction, and gives very chamcic'ristic 
i-eactions with solutions of metallic salts; on the addition of nickel 
sulphate, for example, thei'e is obtained a yellow solution from wlxicli 
well-defined, yellow crystals ai*e deposited on ovapoi*ation ; cobalt 
nitrate '•produces a reddish-biown, and ferric chloride a yellowish- 
brown coloration. When aqueous solutions of equal <iuautitios of 
the base and of copper sulphate are mixed, a dai*k, reddish-violet 
coloration is_ produced, and, on evaporating the solution, dark- violet 
crystals, which are very readily soluble in water but insoluble in 
^cohol and ether, are deposited. The compound (06HulSrs0)2,AgJSr03 
is precipitated on adding a concentrated solution of silver nitrate to 
an aqueous solution of the base ; it melts and takes fire when heated 
rapidly darkens on exposure to the air. The //ydro- 
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rhlnride^ C-jHulSTaOjHOl, separates from alcoliol in deliquescent crys- 
talh, is very readily soluble in water, and melts at 186— 187“ with 
<lecompo6ition; the vapours evolved on heatinsr the salt impart a red 
colour to a pine-chip moistened with hydrochloric acid. 

Bihtntzoylawyleiiembolamlne, !NHBz*OMe 3 'CMeIN'OBz, prepared by 
shaking the base with potash and benzoic chloride, crystallises well 
from ethyl acetate, melts at 142 — 143°, and is readily soluble in ether, 
but only sparingly in cold alcohol, and insoluble in water and alkalis. 
The hetaoi/l derivative, ]SrHBz'OAIe 2 'CMeINOH, is formed when the 
<libenzoyl deiuvative (5 grams) is boiled with an alcoholic solution of 
potash (0 S6 gram) for an hour ; it crystallises from boiling alcohol, 
molts ai 184 — 185°, and is soluble in alkalis, but only very sparingly 
soluble in boiling water. 

IJenzoylamyleneletoamhe, NHBz*0Me3'C0Me, is obtained when 
benzoylnitrolamiue is boiled for a short time with dilute (1 : 19) 
sulphuric acid ; it separates from alcohol in crystals, melts at 
120—121“, and is readily soluble in alcohol and ether, but only 
sparingly in cold water, and insoluble in alkalis. 

The liydmzoue, NUPh’GMcyCMelNiHPh, is deposited in yellow 
crystals, when a concentrated aqueous solution of the kotoanilide 
JNHPlrOMe/COJMc, previously described (Abstr., 1888, 37), is treated 
with plicnylhydrazine ; it melts at 96 — 97^, and is insoluble in water*, 
but readily soluble in ether and hot alcohol. 

Auiyleiunitivl-A^naplifliylamine, CioH 7 'NH*OMe 3 *CMeI]!fOB[, can be 
obtained by boiling amylene nitrosate with an alcoholic solution of 
a-naphthylamine ; it separates from boiling alcohol in well-defined, 
colourless crystals, melts at 173 — 174“, and is readily soluble in ether, 
but only sparingly in cold alcohol, and insoluble in water. 

AmyUuf^H UrohrthamidoquinoltTie, CalfH 7 *hrH'OMe 3 *CiIeINO H, pre- 
l^arod in like mannei*, crystallises in reddish plates, melts at 153 — 154°, 
and is readily soluble in ether, but only sparingly in alcohol. 

. JF. S. K. 

Decomposition of Amylene Nitrosate with Sodium Ethoxide. 
J^y 0. Wallaoh and P. Enobls {Annalen, 262, 339 — 354). — ^Threo 
<»ximo8 liaving tho empirical formula CsHoNO ax*e formed when amylene 
nitrosate (32 grams) is added to a cool solution of sodium (4*6 grams) 
in absolute alcohol (120 c.c.) and the mixture warmed for a short 
time to complete tho reaction. Water is then added, the precipitated 
oil Ropai'atod, and the x*et>idual alcoholic solution suWitted to distil- 
lation with steam ; the distillate is saturated with sodium chloride, 
extmeted with ether, the ether evaporated, and the residue mixed 
with tbo original oil. This product contains the three compounds, 
which are separated as follows : — The mixture is distilled with steam, 
when tho a-oxime, together with small quantities of the j3-compound, 
passes over first in an oily condition ; the distillate is saturated with 
sodium chloride, oxti’acted with ether, and the a-oxime isolated by 
fi'actional distillation under reduced pressure. After some time, 
crystals oE the yS-oxime begin to collect in the condenser, but, on 
fui*thor distillation, the oily distillate solidifiies mor©^ slowly ; at this 
stage the process is stopped and the oil in the residue is extracted with 



1006 


ABSTRACTS OF CHEMICAL PAPERS. 


ether ; on evaporating tlie ethereal solution, the 7-oxinio iK ohiainctl in 
crystals together mtli an oily mixture of the a- and ;3-coinpoundH. 

The a-oxime crystallises in transparent, coloiudoss ])latos, molts 
at 45°, boils at 83—84° (5f5 mm.) and is very readily sohihlo in ether, 
alcohol, benzene, chloroform, and light petroleum, but more sparingly 
in water ; it dissolves in soda, yielding, under suitable conditions, a 
crystalline sodium derivative, and with hydrogen chloride in ethereal 
solution it gives a colourless precipitate. A vapour density deter- 
mination by V". Meyer’s method, and molecular weight determinations 
by Raoult’s and by Raoult and Beckmann’s methods, gave results 
agreeing with those required by a compound of the molecular formula 
C5H9KO. The hensoyl derivative, CsHb-I^^OBz, pi^eparcd by shaking 
an alkaline solution of the oxime with benzoic chloiido, crystallises 
from dilate alcohol in lusti*ous needles and melts at G8 — The 
dibroynide, C-jHglsrOBrj, is formed when bromine is added to a well- 
cooled glacial acetic acid solution of the oxime nutil a permanent 
coloration is produced; it melts at 68“, and turns green when treated 
with soda, but the colour soon disappears again. 

The ketone, CsHsO, is obtained when the oxime is heated witli 
dilute snlphui'ic acid; it is an oil having an agreeable but rather 
pungent odour, and boils at 98 — 102°. It combines readily with 
bromine in ethereal or glacial acetic acid bolntion, and it is imme- 
diately oxidised by potassium permanganate; when treated with 
hydroxylamine, it is converted into the a-oxime (m. p. 45°). 

The (^-oxinie is the principal product of the action of sodium 
ethoxide on amylene nitrosate; it separates from alcohol in well- 
defined, transparent crystals, molts at 67 — 68°, and boils at 129 — l*‘5l° 
under a pressure of 25 miu., and at 120 — 122° under a pressure of 
11 mm. ; it is insoluble in soda. Its molecular wciglii was d(‘- 
termined by Eaoult’s methods and its Tupour density by Meyer's 
method, employing the vapour of amyl acetate and of diphonylaniiiio ; 
the results showed beyond doubt that the com2)onnd lias the mole- 
cular formula CioHiaNeOs, but clearly inclicntod a dissociation of iho 
molecule under the conditions of the oxperimoni ; the solid com- 
pound obtained by the condensation of the vapour of tlio /iJ-oximes 
which had been heated to the boiling point of di])hciiylainiuc, was 
found to be the a-oxime. The dibroniide, OioniaNgOaBr^, pnqiared by 
treating the )8-oxime with bromine in glacial acetic acid solution, 
separates from dilute alcohol in crystals melting at 102° ; wlioii boiled 
with alcoholic potash, it loses 1 mol. of hydrogen bromide, and is con- 
verted into the 6ro?72o-deriYative, CioHnEaOaBr, which crybtalliscs iu 
colourless prisms and melts at 87“. 

The rf-ossime crystallises from alcohol in colourless needles, molts at 
111°, and is only moderately easily soluble in cold alcohol, and in- 
soluble in water and alkalis. Molecular weight determinations by 
Baoult’s method gave results agreeing with those required by a 
compound of the molecular formula OisHwNgOa, but the complex 
molecule easily undergoes dissociation on heating, tho compound 
being converted into the a-oxime. The dihrwmde, OisHjwMTsOaBra, 
separates from dilute alcohol in crystals and melts at 82°; when 
heated for a short time with alcoholic potash, it is convoi*tod into tho 
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7>romo-doi*ivative, Ci5H2BN30^Br, wMcli crystallises from alcoliol in 
needles and melts at 102®. p, S. K. 


Condensation of Qnanidine witli Ethereal Salts of/^-Eetonic 
Acids. By J. JACUiia (Annal&hi^ 262, 365 — 372). — ^Imidometliylnracil, 

is deposited in crystals when guanidine caib- 


onaLo (8 grams) is heated for fonr honrs with an alcoholic solution 
of ethyl aoetoacetate (12 grams) (compare Kohler, Ber., 19, 220). 
It crystallises in prisms, melts at 270® with decomposition, and is 
i*eadily soluble in alkalis and hot water, but only sparingly m 
alcohol and cold water, and insoluble in ether. The hydrochl&ride^ 
0-iH7NrjO,IICl, forms long, colourless crystals and melts at 295°. The 
acid sul^hati*, CsHl^aO^iSOi, crystallises in small plates and melts 
at 180°. The nitrate, 06H7Nj0,H!N’03, crystallises from tv arm, dilute 
nitric acid in coloiirlesa, lustrous needles, explodes at 120°, and is de- 
composed by boiling water. 

JhyminiidomefhyluracU, CaHtBrlTiO, is obtained when imidomethyl- 
nracil is treated with excess of anhydrous bromine ; it is a yellowish 
powdor, only very sparingly soluble in water, and when heated with 
concentrated ammonia at 200®, it is converted into an amido-com- 
pound which molts at 275®. 

NH< CMe^OH, is 

f oi*mod, together with the bromo-derivative just described, when imido- 
methylui*acil is suspended in water and bromine added until a 
peirmancut coloration is produced j it ci’ystallises from water in 
colourless needlos, melts at 160®, and is decomposed by boiling 
alcoliol, being convei*ted into bromimidomethylnracxl. 

A compound of the composition (CoB[6lSr30Me)2,HI is obtained 
■when iinidomcthyluracil is heated with excess of methyl iodide for 
sonio hours at 140®, the solution evaporated, and the residue I’ecrys- 
ialliscd fi*om hot water; it melts at 212°, and is decomposed by 
potassium carbonate yielding metJiylimidmracil, CsHoKsOAIe, which 
crystallises from hot Tvater in long, lustrous prisms and melts at 312°. 
The hijdiochlotide, 06HoN30Mo,HOl + H^O, is a crystalline compound 
xvadi'Iy soluble in water. The sulphate, (0oH6N30Me)2,H2S04, is 
crystalline and molts at 270°. When methylimidomethyluracil is 
heated with a solution of barium hydroxide, it is decomposed with 
(‘Volution of mothylamine. 

CO— NH 

ImidodiimtJiylmacil, can he prepared by 

heating guanidine carbonate with an alcoholic solution of ethyl 
methylacetoacetate; it separates from alcohol in spherical aggre- 
gates, melts at 320°, and is almost insoluble in water, alcohol, and 
ether. The acid sulphate, CeHalSrjOjHsSO* crystallises in small, 
colourless needles, and melts at 265®. The nitrate, OsH!glISrsO,B[NOj, 
cx'ystallises from warm dilute nitric acid in lustrous plates melting 
at 200°. 

IrmdophenylmaGil, OiuHolfA prepared by treating guanidine carb- 
onate with ethyl benzoylacetate, is an amorphous powder 5 it melts at 
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294°, and is insoluble in water, alcohol, and ether, but soluble in 
acids, forming salts. 


^^Rnbeanic Acid ” By 0. Wallacit aud G. RErNHARivr (Aiinnlm, 
262, 351* — 364). — The following experiments show that the rod com- 
pound (“ rubeanic acid, rubeanwassersfcoff ”) obtained by tho com- 
bination of cyanogen and hydrogen sulphide behaves in many reactions 
as if it were dithioxamide, NHs'OS'CS'NHa (compare Kpbraim, this 
Tol., p. 831) ; the sodium derivative, on the other hand, has doubtless 
the constitution SXa'0(NB[)*CfNH)*SI?^a (compare Wallach, Ber., 13, 
628). 

DibenzjjhlHJiioxamiile, 07 H 7 *NH*CS*CS* 1 TH*C 7 H 7 , is formed, with 
evolution of ammonia, when dithioxamide (rubeanic acid) is heated 
with benzylamine in alcoholic solution, and also when dibenzyl- 
oxamide (m. p. 219°) is melted with phosphorns pontasnlphide ; it 
separates from hot ethyl acetate in yellowish-red crystals, melts at 
115°, and is only sparingly soluble in warm alcohol, hot more readily 
in ether. It is insoluble in aqueous, but readily soluble in alcoholic 
potash, the salt thus obtained being decomposed by carbonic an- 
hydride ; its alcoholic solution gives precipitates with lead acetate and 
mercuric chloride. 

Diinethyldithioxamide^ NHhle*CS'CS*!N^HMe, can be prepared by 
warming dithioxamide with methylaraine in dilute alcoholic solution, 
and also by treating the compound NHMe*OCl/OOb*NH!Mo (compare 
WaUach and Pirath, Ber., 12, 1063) with hydrogen sulphide ; it forms 
yellow crystals, melts at 140°, and is readily soluble in alkalis, but 
only sparingly in alcohol. When boiled with benzylamine, it is con- 
verted into dibenzyldithioxamide with evolution of methylamino. 

jDiethylditliioxamide^ hTREt-OS'CS'NHEt, prepared by analogous 
reactions, forms yellowish-red crystals, melts at 68°, anil is i*endily 
soluble in alcohol, ether, benzene, and chloroform, but more sparingly 
in light petroleum, and almost insoluble in water; it dissolv(»s freely 
in cold alkalis yielding compounds which are decomposed l>y carbonit? 
anhydride. 

Biamyldifhhmmiile, C ,Hxi-]SrH'CS'CS’N‘H-Cr,Hn, prepared by 
warming dithioxamide with amylamine in alcoholic solution, crystal- 
lises in red prisms and melts at 60°. 

IsodimetJiyldijpropyldithiOtvamicle, SPr’0(NMo)’0(lTMo)*MPr, can be 
obtained by boiling diraethyldithioxamido with sodium ethoxidc 
(2 mols.) and piopyl chloride (2 mols.) until tho separation of 
sodium chloride is at au end ; it is a yellowish oil. 

IsotefretliyldifMoxamidp, SEt-0(NBt)-0(N‘Bt)'REt, can b(^ prejiared 
from diethyldithioxamide and ethyl iodide in like maniiei* ; it is au 
oil, F. S. K. 


Isomerisni of Thioaldehydes. By B. Badmann and B. Fromm 
(Per., 24, 1419 — 1430; compare next abstract and p. 1050). — Form- 
aldehyde and acetone each yield only one trithio-derivative ; acet- 
aldehyde and beuzaldehyde, however, yield three, as will bo shown 
later (this yol., pp. 1010 and 1050) . ITarckwald’s 7 -tnthioacetaldohydo 
is merely impure o:-ii*ithioacetaldchjde. Tho compound at presoni 
termed oc-trithiobenzaldehyde is iu reality a polymeric derivative of 
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liigli molecular weight, wHlst the 7 -tritLioheiizaldehyde (m. p. 167°) 
of the authors, fi*oin its close analogy with a-trithioacetaldehyde, 
will in future bo termed the a-form. The trithiobenzaldehydes, on 
heating with copper, are decomposed quantitatively into cinnamene, 

Q1 

but this is no proof of their having the formula OHPh<g>OHPh, 

since similarly constituted compounds, by simple heating, are converted 
into substances of lower molecular w^eight. It has also been shown 
that tlie formation of polymeric thioaldehydes, by the action of 
hydrogen sulphide on aldehydes in aqueous solution, is not direct, 
but is preceded by the formation of mercaptans or liydroxy- 
mercaptans ; under the influence of condensing agents, these com- 
pounds then polymerise with elimination of hydrogen sulphide or 
water resjjectively. 

Molecular weight determinations have proved that, by the inter- 
action of hydrogen sulphide and aldehydes, in presence of hydro- 
chloric acid, trithio-deiavativos are exclusively formed, and that they 
exist in two ihomeric modifications, the a- or lower melting isomerides 
arc obtained in largest quantity at low temperatures, and are con- 
verted into the /^-modifications b}' the action of iodine and similar 
substances; the more stable isomerides are formed in greatest 
proportion in excess of hydrochloric acid, and crystallise with 
1 mol. benzene. 

The reseai’ches of Klinger have shown that the trithiacetic 
aldehydes are substitution products of trithioformaldehyde (trithio- 

05 *S 

methylene), which has the foimula the isomerism 

of the compounds is evidently geometric, and is not dependent on 
the sulphui* atoms. These substances may therefore be regarded as 
affording the simplest example of isomerism, similar to that 
developed by v. Baeyer in the case of the hydrophthalic acids, and 
his system of nomenclature may be conveniently employed to 
distinguish the various modifications. 

Mono-substitution derivatives of trimethylene or trithiomethylene 
enn only exist in one form ; di- and tri-substitution products may exist 
in t wo forms unless two substitution gi’onps are linked to the same 
carbon atom ; tetra-substituted dcidvatives resemble the di-snhstitn- 
tion pi'oducts; whilst peiita- and hexa-derivatives are incapable of 
oociinung in geometrically diflerent forms. The foregoing applies 
only when the substituting gj^oups are aliko ; if unlike, the number ot 
isomerides is considerably increased. 

Tho following diagrams represent the possible forms of trisnbsti- 
tuted trithiomethylene; the present /J-trithioaldehydes, being tho 
more stable compounds ai*e ranged in the trans- or fnmaroid class. 
The carbon atoms aro assumed to occupy the coxmers of the triangle, 
the thin lines representing methylene hydrogen, the thick ones the 
substituting groups : — 
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a-Cis- OP maleinoid ^-Trans- or fumaroid No isoinorisnip 

form. form. 


Besides the difEerence in physical properties, the two forms mny 
further be distinguished by the fact that, on oxidation, tlie cis- 
<*ompound could only yield one disulphone sulphide, whilst the trans- 
deriTatire should give two, corresponding with the formulae 




resj)octivoly. 


The follo'wing table shows all the tritliioaldehydes at presen fc Icnowu ; 
those marked ^ are described for the first time by the authors in the 
following papers : — 


Aldehyde. 


a- or cifi-form. 


iS- or trans-fonu. 


Acetic 

Benzoic 

Paramethoxybenzoic . 

Orthomelhoxybenzoic. 

Oi thisobatoxybenzoic. 

Cbinamic 

Pormio 

Acetone 


a-tritliioacetaldehyde (m. p. 

101 °) 

*a-i ntbiobenzaldehyde (m. p. 

167 °) 

*a-tritliioparamethoxybenz- 
aldehyde (m. p. 127®) .... 
''a-tritliioethomethowbenz- 
aldehydo (m. p. IhT) •. .. 
*a-tritliioethitaobiito\ybenz- 
aldeliyde (m. p. 142°) .... 
*o-tritliiot*iin lamaldohyde 
(m.p. 167°) 


tritlnomotbyleiie (m. p. 21C*'). 
tritliioncetohe (m. p. 24°), 


^-trithioacotaldeliyde (m. j). 

^-irithiobenzaldoliydo (m.p. 
225°). 

'f^S-tnthioparamel lu>\ > benz- 
aldelijde (m. p. 1S3^). 
*^-tn.tliiortlionictbo\vboiiz- 
aldchyde (m. p. 221°). 
*^-tnthior<lnsobiit<>\\ tionz- 
aldehyde (m. p. 
nt liiociniiamaldoli \'(lo 

(ni. 1 ). 213°). 


J. H. T. 

Trithio-derivatives of Acetaldehyde and Polymeric Thio- 
formaldeliyde. ByE.BAUAiAirHan<lE.FjioirM(Z/('r., 24,14r)? 
compare pi-ecedinsr abstract).— Mai-ckvrald bos stated that thivo pnV 
dacts are formed on heating thialdine thiocyanate in annooiis hoIu- 
tion ; these are thiacetaldehydo, <y-trithiacetaldehydo, and a oomponud 

of the formula The anthoi-s have ropcatod this 

-irork, and have found that, daring the decomposition of the thialdine 
sal^ hydro^n sulphide is evolved. Marckwidd’s thiacetaldehydo 
contains ordinary aldehyde, and may be separated by Ircatinont with 
water, w^oh converts the thiacetaldehyde into a hydroxymoi'ojiptan s 
the constitntion of this is uncertain, but it is undoubtedly a corapli- 
hydroxyethyUdone mercaptan, SU-CU/OJX/OU 


cated polymeride of 
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On treatment of this compound mth concentrated hydrochloric acid, 
a-trithiacetaldehyde is formed (m. p. 101 — 102®), instead of the 
7-dorivative, and is readily purified by crystallisation from acetone. 
Thiacetaldohyde, on treatment mth. hydrochloric acid, also yields 
a-trithiacetaldehyde, and not the 7-compound as stated by Marckwald. 
An examination of the second produce (see above) obtained by the 
decomposition of thialdine thiocyanate shows that it is simply impure 
a-trithiaeetaldehyde ; three different preparations melted at 71 — 72®, 

73 — 74®, and 76 — 77®, but, after recrystallisation from acetone, they 
all melted at 101®. The impurity, although sufficient to lower the 
melting point, does not affect the analytical results. A compound 
(m. p. 76 — 7G°) prepared by Poleck and Thiimmel by the action of 
hydrogen sulphide on vinylmercuiic oxychloride in hydrochloric acid 
solution is also without doubt a-trithiacetaldehyde. 

The polymeric thioformaldehyde of Wohl isinsoluble in all menstrua, 
including naphthalene ; it is not volatile with steam, decomposes on 
heating slightly above its melting point, and is oxidised with diffi- 
culty, yielding sulphuric acid and methylenedi&ulphonic acid. The 
trithioaldehydes of the aliphatic series ai*e all converted on oxidation 
into disulphone sulphides or trisulphones. Wohl’s substance is 
Hither to be regarded as a complicated polymeric compound or as a 
mixture, since different preparations melt at various temperatures 
between 176® and 186®. 

Triihiacetaldehyde is therefore proved only to exist in two forms, 
con*esponding in this respect with the aromatic trithioaldehydes, 
whilst only one trithioformaldehyde is known. J. B. T. 

Dimethylacrylic Acid from Isovaleric Acid. By B. Duvillibr 
{OompL r 671(1,^ 112, 1012). — ^In the preparation of amido-acids from 
isovaleric acid, the yield was less satisfactoiy than in the case of normal 
butyiic or propionic acids. It was thought that this was due to the 
Ibrmation of dimethylacrylic acid, as iu the action of trimethylamine 
on ethyl broniisovalcrate (Abstr., 1890, 966). Pi*eparing the amide 
in the usual manner fi'om isovaleiic acid, before lihemtiug the amido- 
acid, the liquid was distilled; the distillate yielded an oily liquid 
scarcely soluble in water, distilling at 176 — 196®, absorbing bromine 
and iodine, and partially crystallising. Tbcciystals have the compo- 
sition and properties of dimethylacrylic acid. The action of ammonia 
on normal a-bromo-acids has not given unsatiimted acids. Ammonia, 
acting on bromisobutyrio acid, yields an unsaturated acid, which is 
now under investigation, W. T. 

Distillation of the Potassium Hydrogen Salts of some Acids 
of the Oxalic Series. By G. Wisuau (Annaleu, 262, 219—282). — 
Jt has been stated by Claus (Awialeii^ 191, 48) that at a high tem- 
})t‘rature glutaiio acid is decomposed into carbonic anhydride and 
butyric acid; the authors made a number of oxpeiiments under 
various conditions in order w ascertain whether both normal and 
isobutyrio acid arc formed on heating pui'e glutaric acid, but they 
were unabh'to detect the presence of either compound in the jiroducts 
of dcconijiusitiou. 
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TheTbeliaviour of several potassium Lydrogen salts, at a tempera too 
of about 260°, was then investigated qualitatively and quautiiativoly, 
the dry salt being heated in a glass distilling flask in the vapour of 
amyl benzoate, and the gaseous and liquid products collected. 

Anhydrous potassium hydrogen oxalate is quickly decomposed into 
potassium oxalate, water, formic acid, carbonic oxide, and carbonic 
anhydi’ide. 

Anhydrous potassium hydrogen malonate is also quickly decom-' 
posed, the pi incipal products being potassium acetate and carboun? 
anhydride, but a small quantity undergoes decomposition into potas- 
sium malonate, acetic acid, and carbonic anhydride. 

Potassium hydrogen succinate is much more slowly decomposed, 
yielding carbonic anhydride, an aqueous and an oily distilhite, and 
non-volatile compounds. When the distillate is boiled with wat(*r, a 
very small quantity of an acid, pix)bably propionic acid, passes ovoi*, 
together with a brown, neutral oil, which has approximately the com- 
position CiuHiiO, and a little succinic acid remains in solution. The 
non-volatile residue contains potassium succinate and one or inoi e 
acid subtances of high molecular weight. 

One of these acids can be isolated by extracting the residue witli 
boiling alcohol, evaporating the cold, filterecl solution, dissolving the 
residue in sodium carbonate, and then acidifying with hydrochlorie 
acid, when it is deposited in the foim of an amorphous, light- 
coloured precipitate; it is dissolved in alcohol, fractionally precipi- 
tated from the solution with light petroleum, dissolved in ammonia, 
and then reprecipitated with hydroohloiic acid. It is thus ohtaintul 
in the form ot a brownish, amorphous powder, which bus the 
composition is insoluble in water, and decomposes on heat- 

ing; the silver salt, 02 GH' 29 Ag 05 , is a rcddisli-brown, jelly-like sub- 
stance. The portion of the original residue which is not dissolved bv 
the boiling alcohol also contains amorphous substanres of high 
molecular weight, two of which were isolated and aiialyseil ; ilio one 
gave results agreeing with those required by a compound of the com- 
position CibH-wOe or CjbH^Oo, and had an acid chaiucter; tlu' olh(*r is 
a brown powder, insoluble in alkalis, the composition of wJu<*li may 
be represented by the formula O^jHjhOs. 

Potassium hydrogen glutai’ate is decomposed at 260° with (‘volution 
of carbonic anhydride ; the distillate contains only ti‘ac(‘H of a. volatile^ 
acid, and the residue consists of potassium glntja-aic and (lark, a(‘id, 
condensation products. P, K. 

Ethyl Hydrogen Malonate and Ethyl Potassimn Malonate. 
By G. Massol (Gomjpt. rend,, 1X2, 734 — 735). — Ethyl hydr()g(*n malon- 
ate is obtained by a(3 ding to ethyl potassium malonate the calculated 
quantity of sulphuric acid, evaporating in a vacuum in prosonco of 
sulphuiic acid, and extracting with ether. The ethereal solution ia 
first distilled, and afterwards allowed to evaporate spontaneously. 
Ethyl hydrogen malonate is left as a slightly viscous liquid with a 
feeble, aromatic odour; sp. gr. at 0° = 1*201; i*efractivo index at 
w-hite light = 1*333, for J) = 1*337; heat of dissolution 
-|-0*60 Cal.; heat of neutralisation by potash +13 45 Cal., a number 
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practically tlie dame as the heat of neatralisation of potassium 
hydrogen malonate. 

Potassium ethyl malonate is obtained in colourless lamellae, very 
soluble in watox% by evaporating a solution of ethyl hydrogen nialon- 
aie that has been exactly nontralised wdth potash. Heat of dissolution, 
-0-65, and hence OaH.,HltOi liq. + KOH sol. = OiH^O^KEt sol. 
4- H^O sol. develops -|- 2ri'6 CaL, a number practically identical with 
• the heat of f<)rmation of hydrogen potassium malonate, Cal,, but 

distinctly greatoi* than the heat of formation of normal potassium 
malonate from liydrogen potassium malouate, -r20'7 Oal. 

0. H. B. 

Decompositioii of Glutaric Acid and Succinic Acid by Sun- 
light in Presence of a Uranium Salt. By G. Wisbak {^Anualen^ 
262, 232 — 236). — According to Seekamp {Annahn^ 133, 2o4*), an 
aqueous solution of glutaric acid undergoes decomposition in sunlight 
in presence of a iu*anyl salt, with formation of butyric acid and evolu- 
tion of carbonic anhydride. The authors have investigated this 
reaction more closely, and tind that normal butyric acid, but no iso- 
butync acid, is formed, with evolution of carbonic anhydride and 
small quantities of propane ; the last-named compound is produced 
by the decomposition of some of the butyiic acid in jiroseuce of sun- 
light and iiranyl nitrate. F. S. K. 

Hydrolysis of Ethereal Salts of Polybasic Acids. By W. 
•Lohskn and A, KOhIiBR (A/ma/ew, 262, 196 — 219). — The following 
experiments were made with the object of ascertaining whether the 
CQUi*se of hydrolysis of a mixed ethereal salt, such as methyl ethyl 
buceinate, is dependent on the nature of th(» alcohol radicles, and also, 
whether in the case of such ethereal salts as methyl ethyl glutarate, 
()f which there exist thooreticiilly two isomcrides, the coarse of hydro- 
lysis is determined by the uatui*o of the alcohol radicle, as well as by 
the structure of the molecule. 

The method of preparation of nnny of the ethereal salts which 
were examined in this research has been previously described by 
Wious (Abstr., 1890, 102), 

When methyl ethyl suc< inate (4*> gi*ams, 2 mols.) is shaken witli a 
solution of barium hydroxide (4H gniiiis, 1 mol.)^in water (1 litre) 
until the reaction is complete, barium suceiiiate (15-2 grams) is formed 
by tho complete hydi*olysis of a portion (0*6 grams) of the ethereal 
salt, but an equal quantity (9*6 grams) remains uudeoomposed, and a 
large quantity (about 26 gmras) is converted into a mixture of ethyl 
and methyl baiium succinates, of which tho former is present in the 
larger proportion; a quantitative examination showed that methyl 
and ethyl alcohols were liberated in the hydrolysis iu the molecular 
proportion 100 : 72, approximately. 

When ethyl propyl succinate (47 grams, 2 mols.) is treated in like 
maimer with a solution of banum hydroxide (38*3 gi*ams, 1 mol.) in 
water (I litre), about one-half of the ethereal salt is completely con- 
veiiied into barium succinate, tho remainder being undecomposed; 
when a more dilute solution of baiium hydroxide is employed, a con- 

VOB. irX. ' 3 y 
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sideraLle quantity of a mixtiii'c of etliyl and propyl barium Succinate 
is also formed. 

It has been observed by Salomon (i?er., 8, 1508) that methyl 
potassium oxalate is formed on treating ethyl oxalate with a nuithyl 
alcoholic solution of potassium inethoxido; the authors tuicl that an 
analogous reaction takes ])lace in the case of other oxalntes. Ih'opyl 
oxalate, for example, is converted ink> ni(‘thyl potaKsium oxalate by 
an anhydrous methyl alcoholic solution of ])otaKHi um inethoxl<lo, and 
into ethyl potassium oxalate by an ethyl alcoholic solution of potas- 
hiuin etlioxicle. When ethyl oxalate is treated with a solution of 
potassium pi*opoxide in propyl alcohol, propyl potassium oxahite is 
formed; methyl oxalate is converted into ethyl potnssiiiin oxalate by 
an alcoholic solution of potassium oth oxide, and wlien treated with a 
solution of potassium in pi^opyl alcohol, it yields ])ro])yl polassium 
oxalate. Such reactions as these, taking ])lace ns they ilo in presence 
of excess of a particular alcohol, may be modi lied considerably by'- 
changing the conditions, as is shown by the following fac-ts:- -(1.) 
When propyl oxalate is treated with a methyl aleoholic solution of 
pjtassium metboxido mixed with three voliinics oi jiropyl alcohol, a 
mixture of methyl and pr<jpyl potassium oxalate is deposited, (2.) Oii 
treating a mixture of propyl alcohol and propyl oxalale witli au 
alcoholic solution of potassium ethoxide, both propyl and ethyd potas- 
sium oxalates are formed; if, on the other hand, a mixture of methyl 
)ilcoliol and methyl oxalate is ti‘6>ted with a solution of potaKsinm 
propoxide in propyl alcohol, methyl potassium oxalate is d(q)osit(Ml in 
an almost pure condition. (S,) When excess of ethyl oxalato is 
treated with a small quantity of a methyl alcoholic solution of 
potassium methoxide, the i^iincipal product is ethyl potassium 
oxalate. 

When ethyl oxalate is ti*eated with anhydrous potassium ethoxide, 
a small quantity of a liquid, having the ])ropertie8 of elhyl ether, 
is obtained; it would seem therefore that the formation of the alkyl 
■|)otassium oxalate in the reactions described above/in ay be expreshcd 
i)y the equation 0204lilt2 -f KOKt = OsOaEtK + KfeO. 

When ethyl propyl oxalate is treated with phosphorus jienta- 
chloride, both ethyl chloride and ])rop\l chloride ai'o ovolv(*d, and 
there remains a mixture of the cliloridos of ethyl hytlrogen and 
ptopyl hydrogen oxalate. 

Methyl carbonate is decomposed by an alcoholic solution of poias- 
sittin ethoxide, yielding a mixtm^ of meiliyl and ethyl polubsium 
carbonates; under tlie same conditions, ethyl glutamto yields small 
quantities of ethyl potassium glutamle, and a large <jiiautity of potas- 
sium glutarate ; when methyl glntamte is treated with barium meili- 
oxide, barium glutarate is formed in lai’go quantities, together with 
the barium metiiyl salt. 

Ethyl diJiydrogea phosphate can be obtained by decomposing the 
barium ethyl salt, BaEtPO^ + 6H2O, with the theoretical (iiiaiitity of 
dilute sulphuric acid, and evapoi-atiug the iiltered solution ; it is a 
very deliquescent, readily fusible, ciystallino compound. 

Barium diethyl phosphate is easily prepared by decomposing tri<‘thyl 
phosphate with an aqueous solution of barium hydi'oxidc, and ovapo^ 
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I'rttingf tlie filtered solution ; the free acid coaid not bo obtained in 
cryhtal^, but the silver salt, AgEt3P04, ciystalliscs in needles. 

Methyl silver phospluite is a colourless, crystalline compound spar- 
ingly soluble in water. 

Ilnnthm dimethyl plwsphcite^ (MeiP04)2Tia, prepared from the tri- 
methyl salt, iri readily soluble in watei‘, but is pi’ecipitaied from the 
solution on tho addition of alcohol ; the corresponding silver salt, 
Ag^MoaPOi, crystallises fiv^m water, in which it is readily soluble, in 
pliiites. 

JHhoiSfyl hydrogen phosphate, (C7H7)2HP04, can be prepared by 
shaking tribenzyl phosphate with hot, very concentrated potash, and 
decomposing the potassium salt obtained in this wuy with hydix)- 
chloricacid; it crystallises in needles or prisms, melts at 78 — 7D“, 
and is readily soluble in altohol and ether, but only spai*iaigly in 
water. The rnlciiim salt, [(C7H7;2P04]20a + 6HsO, and the harinm 
salt ai*e crystalline, and soluble in hot water, but the i>Uner salt is 
only sparingly soluble. The noimal salts of dibenzj 1 hydrogen phos- 
phate are veiy stable; potassium dibenzyl phosphate, for example, is 
not decomposed even on piolonged heating with excess of concen- 
ti^ated potash. 

Trihensyl phosphate, (C7B7)jPOi, is prepared by warming silver 
phosphate with an ethereal solution of benzyl chloride; it forms largo, 
prismatic crystals, melts at t54®, and is soluble in the ordinary organic 
solvents, hat insoluble in water. 

Ethyl dimethyl phosphate, EtMoaPOi, can be obtained by treating 
ethyl disilver pliosphato witli methyl iodide, or by treating silver 
dimethyl ])liosphate with ethyl iodide ; it boils at 203’3®, and its specific 
gravity is 1*1752 at O'*. On hytlix>ljsis with an aqueous solution of 
barium hydroxide, it is easily oonvoi*ted into barium ethyl methyl 
phosphate with liberation of methyl alcohol; ethyl methyl hydrogen 
])lu»sphato is, however, a very blahlo coruj)ound, and is not decomposed 
hy bases, so that it would seem fiom these facts that one of tho alkyl 
groups ill the normal ethereal salts is combined di&rently to the 
(>lliei*s. 

Methyl diethyl phosphate, MeEi2POj, pro2mi*(d from methyl disilver 
phosphate, or from silvoi* diethyl phosphate, is a colouiless liquid of 
sp. gr. 1*1282 at 0®, and lioils at 208 2® under a pi’cssuro of 759*7 mm. ; 
on liydrolysis with a solution of barium hydroxide, it yields methyl 
ethyl barium pbospliato. 

Methyl dihensyl phosphate, Mo(C 7 n 7 ) 8 p 04 , is formed when an 
ethereal solution of benzyl chloride is warmed with methyl disilver 
phosphate, and when silver dibenzyl phosphate is tieatod with methyl 
iodide; it is a bi’ownish oil of sj). gr. 1*2005 at 0®, and cannot be dis- 
tilled. It is much inoi*o difilicnlt to hydrolyse than the ethereal salts 
described above, but when shaken with hoi, very concentrated potash, 
it IS comerted into potassium dibenzyl phosphate. E. S. K. 

Symmetrical Dimethylglutario Acid and Trimethylsnccinic 
Acid. By K. Alwbbs and E. (Ber,, 24, 1923 — 1937J. — The 

authoi's have deiei'miued the natui*e of the acid obtained by the action 
of a-bx*omisobutyric acid on ethyl sodium methylmalonato and hydro- 
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lysis of the product by boiling with acids, concerning which acid many 
dif[ei*ont opinions have been put forward. They find that this acid is 
identical with the symmetrical dimethylglutaric acid (ra, p. 102 — 104*^) 
which Zelinsky (Abstv., 1800, 122) has prepared from ethyl a-cyano- 
propionate and methylene iodide. They liave prepaid some quantity 
of the acid ri*om a-bromisobntyi*ic acid and ethvl sodium methyl- 
malonate. It nieUs at 102 — 108“, yields an anhydride molting at 05°, 
and the latter, when boiled with water, is coti verted to an acid wdiich 
melts at 127*5 — 128°. Both these acids yield the same anhydride. 
By heating the acid melting at 127 — 128° with hydrochloric acid at 
200°, it is converted into the acid melting at 102 — 108°. Those 
results leave no doubt that the acid is dime thylgl atari c acid. Auwei's 
and Jackson (Abstr., 1890, 1098) have 2 )ut forward an explanation of 
the above reaction. They assume that in the pi^esenco of an alcoholic 
alkaline solution, the a-broniisobutyric acid is converted into mothyl- 
aciylio acid, and that the latter condenses with the cth^l sodium 
methylinalonate to yield a product which, on Indrolysis, gives cli* 
methylglutaidc acid. The authors have obtained dimcthylglutaric 
acid from metbylacrylic acid. An analogous reaction takes place 
between ethereal salts of crotonic acid and ethyl sodium malonate 
when /J-methylglutaric acid is formed instead of ethylsuccinic acid. 

Symmetrical dimethylglutaiuc acid (m. p. 152 — i08°) is best pre- 
pared as follows : — Ethyl a-bromisobutyrate (195 grams) is warmed 
on the water-bath and added to a hot, alcoholic solution of ethyl 
methylmalonate (170 grams) and sodium (22*5 gi*ains) ; a brisk 
reaction takes place ; the mixture is digested on the wator-bath for 
five hours, and the alcohol distilled off. The ethyl tricarboxylate so 
obtained is hydroly‘»ed by heating with coucentintod hydrochloric 
acid (f vol.) and water (f vol.). On cooling, the acid st*paratcs in 
pure white, prismatic crystals, and is pnrified by crystallisation from 
benzene, and finally by dissolution in chlorofonn and fractional pre- 
cipitation with light petroleum. It melts at 102 — 108", crystallises 
in small, shining jirisms, and is easily soluble in wat(*r, chlorofoiun, 
ether, alcohol, and acetic acid, sparingly in cold benzene, and insoluble 
in light petroleum. The anhytlrUh is obtained by digesting the acid 
with 'acetic chloride on the wutta»-hatli, or by heating it in a sealed 
tube with acetic chloride at 100°. Tt crystallisos from liglit petroleum 
in feathery needles, and melts at 95°. When the acid is heated for 
some time at 200'' and the product distilled, washed with soda, and 
crystallised fnmi petroleum, a substance is obtained whicb imdts at 
82 — 88°; this the autlioi^s believe is a mixture of the anhydrides of 
the two isomeric dimcthylglutaric acids. 

Dimethylglutaric acid (m. p. 127*6 — 128°) is obtained by boiling 
tbe above anhydride (ni. p. 95°) with a little water. It crystallises 
in long, lustrous needles, melts at 127*5 — 128°, and is crystalJogiiiph- 
ically identical with Zelinsky’s high-melting dimethylglutaric acid. 
When heated with acetic chloride, it yields the same anhydride as the 
low-melting acid, and when heated with concentrated hydrochloric 
acid for 18 hours at 200°, it is converted into the low-raclting acid. 

The above acids have also been prepared fi*om metbylacrylic acid. 

Mlh/yl inethylacrylate is prepared by digesting silver methylacrylate, 
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ether, and etliyl iodide for six honra in a reflux apparatas, and is 
}mrified by fractional distillation. It boils at 115 — 1:20®, and. has a 
birong, pleasant odour. Dimethylglnlanc acid (m. ]>, 102 — 108®) is 
obtained when ethyl methylacrylate (15 g:i’ams) is added to a warm 
solution of ethyl ni ethyl malonate (28 prams) and sodium (8 gi*anis) 
ill absolute alcohol, and the mixture heated for live hours on the 
water-bath. The product is purified by fractional distillation, and 
hydrolysed with hydrochloidc acid. E. 0. R. 

Methyl Methylcyanosuccinate; Methyl Methylethenyltri- 
carbo]^late. By L. Barth k remL, 112, 1018— 1015).— In 

a previous communication, it has been shown that methyl cyano- 
succinate is obtained by treating methyl sodiocyanacctate with methyl 
monoehloracetate (this vol., p. 48). This substance reacts readily, 
and it is easy to prepare its snb'stitution <lerivatives. 

Methyl liiethylcyaiKmiCchiaie^ COOMe*CAIe(ON)'Cn2'OOOMe, is 
prepai*ed by dissolving 20 grams of methyl oyanosiieeinate in GO grnms 
of methyl alcohol and adding a solution of 2 88 grams of sodium in 
100 grams of methyl ah’ohol; to tliih mixture is added IG*G grams 
of methyl iodide roetitied at 48®, ami the whole is heated on. a water- 
bath in a reflux ajiparatns for five hours. The tempoialnre should 
be kept at from 70—75®, The precipitated sodium iodide is filtered 
olT, and the alcohol separated by distillation. A reddish oil is pre- 
cipitated from the residue by w'ater and taken up by ether. The 
etlier(‘al solution, diied by” caleinm ehloiide, is then distilled on tlie 
water-bath, and finally, under reduced 2 >i*essure, on the oil-bath, when 
the methyl salt passes over at 105 — ^200*" (GO mm.) as an oily, colour- 
less liquid. The same compound is foncnccl in attempting to produce 
ethyl mothyleyanosucciuate, if methyl alcohol be employed as the 
solvent. The author has not succeeded in obtaining metlkyl ethyl 
cyanosuceinatc. 

2Lethyl methyhtliciiyltricarloyylaii*^ (jOOMe'CHa'CMo(C)OOMo) 2 . — 
The above compound has been saponified by tj'oairaent with methyl 
alcohol saturated with liydi*ochloric acid, in sealed tubes at 75®, foi* 
one or two hours. '’JMie I’oactiou docs not take place in tlie colcU even 
after a long time. The licpiid is evaiKmated on the water- bath, and 
then washed with sodium carbonate solution. The oily substanco 
2 >recipiiated is taken up with ether, dried by calcium chloride^ and 
distilled under reduced ]»resHni'c. 'riio greater pari of the product 
distils over at 217® under 0*05 atmos. pressuiv. The iiropcrties of 
methyl cyanosuccinatc and its substitution derivatives resemble those 
of ethyl cyanosnccinato and its ilerivati vcs. Other new compounds 
obtained with ethereal oyanacetates and cyanosucciuates will be 
clescribod in a succeeding communication. W. T. 

Isomeric Pimelic Acid from Amylene Bromide. By C. Hism. 
(J7er., 24, 1389 — 1399). — An»yle le bromide is boiled for 70 hours with 
an alcoholic solution of potassium cyanide; the pi’oduct is hydro- 
lysed, and the resulting acid crystallised from petroleum ; it melts at 
104®. During ihe purification a viscid liquid is obtained in small 
quantity, which Bauer and Schuler supposed to be an isomeric 
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amorplious pimolic acid, but wliicli crystallises on exposuiT in tlun 
films, and proves to be identical witli the chief product. The jdeld 
is 6 grams from 2 kilos, of amyleno bromide. The salts are generally 
crystalline ; tlie anliydrous nkkel naif is yellow ; two gi*eeiiish -yellow 
salts are also formed, conlaining 1 mol. H^O and 2!r mols. H^O respec- 
tively. On beating the acid at 13 >®, water is eliminated, and the 
anhydride is obtained ; it is a viscid liquid, boiling above 200° with- 
out decomposition. Acetic acid is the sole oxidation product of the 
acid. It is probable that this acid is unsymmetrioal ethylmethyl- 
succinic acid, and that its formation is due to the ])resonce of a little 
ethylmethylethylene bromide in the amyleno bromide, the bulk of 
which ceiiainly consisted of trimethylethylene bromide, since tlie 
araylene employed for its preparation boiled at 35 — 38” ; this would 
account for the exceedingly small yield. The absence of propionic 
acid in the oxidation products of the acid was the chief reason for the 
author’s previously suggesting that it might ho hnmeihylsuccinicacid. 

The paper closes with some observations in reply to a recent paper 
of Zelinsky and Besrodka (this vol., p. 669;. J. B. T. 


Preparation of Glyceryl Pyruvate. By 0. Brn'UM.Tcn 
(Auvateyi, 263, 216 — 247). — Glyceryl pymvato, previously known as 
pyruvin or glycuvic acid, can be veiy easily prepared by beating 
tinely-divided potassium hydrogen sulphate (6 grams) with pyrnxic 
acid (2'5 c.c.) and glycerol (2*5 c.c.) for a short time over a small 
flame. The product is extracted with ether, the extract evaporated, 
and the thidk, colourless syrup obtained in this way agitated with au 
equal volume of water, when pure glyceryl pymvate is quickly deposit od 
in lustrous plates. The portion insoluble in ether is extfactod with 
boiling alcohol, the solution concenti*atcd by evaporation, mixed wdth 
water, and extracted with ether; the residue obtained on evaporating 
the ether is then treated wdth an equal volume of water, when a 
second crop of crystals of glycei'yl pyruvate is obtained. 

IT. S. IC. 

Constitution of Aqueous Solutions of Tartaric Acid Hy 
Awnan (Cowpt, rend.y 112, 9f51 — ^9f53). — The results of Biot’s observa- 
tions on the rotatory power of aqueons solutions of tartanc acid may 
be explained on tho assumption either that tai^taric acid forms in 
solution a definite hydrate, which exists in a partially dissociated con- 
dition, or that the physical molecule is double tho chemical molocuh*, 
but is likewise partially dissociated in solution. If the fli'st assumj)- 
tion is true, Biot’s results show that tho propoi’tioii of taHaric acid 
which combines in a fixed ratio with n molecnles of water in tho fonu 
of non-dissociatod hy<liate is equal to the propoi’tion of water in the 
solution, and in this ease the osmotic pressure will be 


ari 


= BT 


ISO*"* 


In the second case, the results show that the proportion of the 
compound ( 04 HftO «)2 dissociated by dissolution is equal to the pro- 
portion of the solvent in the liquid examined ; or, the w'eiglit of tlie 
active compound (C 4 H 60 fl )2 dissociated by dissolution is equal to the 
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product of tlic woipflit of the aolrent by the concentration e of the solu- 
tion, and the osnioMc pressure will be 



A Rolntion of tni*taric acid containinsr 49*47 grams ])cr kilogram 
(sp gr. =: 1*02241) iRotonic with a solution of sugai* containing 
112’47 gi'aras per litre, and hence tai*tnric acid exists in solution in 
the form of the polymeride, ( 04 tr« 0 b) 3 , Avhieh is partially dissociated, 
in accordance with the law already stated. 0. H, 13. 

Oombinations of Tartaric Acid and Potash, or Soda, in 
Solution. By Aigna.n (dompf. rend., 112, 1009 — 1011).— Erom the 
observation of tbe rotation of the piano of polarisation w, given by a 
column of solution of len«tli I, tbe quantity [w] = M6i/P/f, wdicre 
Ai = mass of solntion containing a weight P of ttie active Rnhstance, 
a = the specific gravity of the solution, was calcnhited by Biot for solu- 
tions containing tartaric acid mixed with varions amounts of potash 
or soda respectively. He found the values of [a’] obtained to be re- 
present od giaphically by an equilateral hyperbola, and concliidecl 
that combinations wore formed in the solutions examined in con- 
tinuously varying qnnntities (Mnn. Imt Francf\ 16). 

According to the author’s theory, the line representing the values 
of [a«] should consist of arcs of curves crossing in anirular points. To 
verity this conjecture, a series of observations have been taken snflB- 
eieiitly numerous to afford many more points than Biot obtained. 
The solutions used contained 150 gi*ams, or one molecular weight ot 
tartaiic acid, with a proportion of soda varying from 0 to 22/5 of an 
equivalent in a mass M = 4000 grams. 

As tartaric acid foims, with potash and soda, Ist, an acid tartrate, 
2nd, a normal tartrate, two angular points could be predicted; the 
author finds, on plotting out his I’esulis with weights of soda along j* 
as abscissae — 

(1.) E’or varying quantities of soda from 0 to 1 equivalent, [/e] is 
r *pr(*sentod by a curve which departs but little from a right line, and 
is convex towards the axis of .r. 

(2.) Between 1 and 2 eciuivalents, [ft»] is represented by a right 
line, cutting tlie first arc of the curve at an open «.ngle. This angulai 
point indicates the foriuation of sodium hydrogen tni*tiiite, as pic- 
dieted. 

(8.) From 2 to 3 equivalents, the curve is of different oliaraeter, 
and clearly cuts the pi*eceding at the point corrospoiiding with the 
forination of the normal taitrate. This arc shows that [*»] attains a 
maximum value at about 3 1/1 equivalents of soda, and then decreases 
slowly. 

(4.) At 3 equivalents, a third angular point occni's, indicating that 
further combination of the soda and tartaric acid takes place, thou 
[ft»l again increases slightly, and finally decreases slowly, apparently 
to a limiting value. 

The existence of a third compound might have been foreseen, as 
Berthelot found the third equivalent of soda, added to tartaric acid, 
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liberated 0*3 Cal. It is probably a trno alcoholate, and from tlie 
author’s obbervations partially dissociates in solution. W. T. 

Formation of Inactive Tartaric Acid by the Oxidation of 
Phenol with Potassium Permanganate. Ily O, DoRiiNKit , 
24, IToo — 1767 ), — Kekulo and Anschiltz have shown that when 
fumario acid is oxidised with potasbium permanganate, I'acomio acid is 
formed, whilst maleic acid yields inactive tartaric acid under the 
same circumstances. It would, therefore, appear that the caibon 
chain in inactive tartaric acid has the same stereochemical stnioturo 
as that of maleic acid, and as, farther, the chain ICH'OHIOH'CHI, 
which exists in benzene, a(‘Oording to Kekule’s conhgui*ation, stands 
in stereochemical i‘elation to the genci*ally accepted formula for maleic 
acid, it was to be expected that inacti\e tartaric acid would be formeil 
by oxidising benzene with alkaline potassinm permanganate; experi- 
ments proved, however, that the two are almost without action, and 
the author, therelore, sabstibiited phenol for benzene with the follow- 
ing results : — Phenol (10 grams; is neutralised with a solution of 
hodium hydroxide, and the solution diluted with w’ater io 1 litre; it is 
then cooled to 0 — 3°, and potassium permanganate (40 grams), in 
water (3 litres), gradually added. After sevei'al hours, the mixture 
is filtered from manganese dioxide ; on adding an excess of hydro- 
chloric acid to the filtrates from sevei^al cxpoiumcnts, and concentrat- 
ing, a brownish-yellow, amorphous substance separates, which is 
filtered ofi. On treating the hot filtrate with calcium caibonate, and 
subsequently reaoidifying with acetic acid, calcium oxalate remains un- 
dissolved, and the calcium salt of inactive lartai'ic acid sepai'atcs f roni 
the filtrate; it is purified by dissolving in veiy dilute hydrochloric 
acid, adding ammonia, and then an excess of hot acetic acid ; 00 grams 
of phenol yield calcium tartrate (9 grams), and oxalate (24 grams), 
besides carbonic anhydride. The production of inactive tartaric aci(l 
from phenol is, therefore, best explained by Kekule’s benzene formula, 
and the last-mentioned chemiht has already shown (Abstr., 18H4, 
41) that tetrah^ droxy succinic acid is obtained by the oxidation of 
catechol with nitrous acid. Experiments are in progress with other 
benzene derivatives. A. R. L* 

Substitution of Halogens in Aromatic Hydrocarbons, ily 
G. Eukkra {(Jazietia^ 21, 103 — 110). — The author compares the 
results previously obtained by himself (Abstr., 1887, 1103) with 
Srpek’s conclusions (this voL, p. 44) as to the constitution of the 
products of the brominatiou of benzyl chloride, and of the chlorina- 
tion of parabromotoluene. The author maintains that the solid 
products consist mainly of a mixture of chloride and bromide of para- 
bromo benzyl, and contain no chlorine in the nucleus. 

S. B. A. A. 

Action of Chromyl Dichloride on Oymene. By G. Errera 
{Oaazetba^ 21, 76 — 94). — Pararn^thylhydratropuZdehydef 

CeH^Me-OHMe-OHO [1 : 4], 

prepared by the action of chrotnyl dichloride on cymene (Abstr., 
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1884, 1842) and pnrifiod by combiimtion with sodium liydro^ou 
Hiilplute, is a liquid which boils at 288 — 284" and. according to the 
author, does not ci’ystalliae even after several months exposure to the 
air. The aMoxiwe^ CJIiMe-OHMe’CHINOH, is a heavy, colourless, 
uncry stallisable li(juid insoluble in -water. 

J^aranhtitliylhjjdratrojjonifiile^ CcHiMe'CHMe'CN, is readily obtained 
by the action of acetic anhydride on the aldoxinie. It is a li^ht, 
colourless liquid with a pleasant odour; it boils at 216*5 — 247*5® and 
is insoluble in water. 

Paranifithi/Uiydratropic acid, prepared by ^Sklillcr and Rohde (Abstr., 
1890, 978) by the direct oxidation of the aldehyde, may also be ob- 
tained by boiling the pi*eceding compound with aqueous potash. It 
melts at 40 — 41®, boils at about 280®, and yields a barium salt veiy 
soluble in water. 

oc^MetJiylhomoterepJithnlic acid, OOOH'CfetJi’CHMc’COOH, isfomied, 
together with tei'ophthalic acid, when jiaranietliylhydrati'opic acid is 
oxidised in alkaline solution wdth potas^2Qrn ])erinagnnate. When 
pure, it crystallises in colourless, silvery plates, melts at 222 — 228®, 
di'^solves spannol^ in water and more freely iii aleohol, but is insolu- 
ble in benasene and li^lit pcti'olenm. The hnnitm salt is v(»ry soluble 
in water; the luatl salt is almost insoluble; the methyl derivative, 
CioHHOiMOi, is a liquid insoluble in water and has a pleasant odour 
resembling methyl paratoluatc. The amide, 

CONHyCoHi-CHlle-CONIIs, 

crystallises in bnlliant plates, melts at. 227 — 229®, dissolves readily in 
boiling water and alcohol, but is sparinirly soluble in the cold. 

Fammethylhydratnq'iyl alcohol, 08H4Me-0llMe*CHa‘()H [1 : 4], is 
obtained by reducing a dilute alcoholic solution of the aldehyde with 
sodium amalgam. It is a light liquid with a pleasant odour, boiling 
at 239® and very sparingly soluble in watcj*. Tlio acetate is a colour- 
less liquid with a fruity odour, W'hieli boils at 242 — 214® and is 
insoluble in water. The chlunde, 0cHiMe*0iIMe41H2(ll, boils at 
22^^® with partial decomposition, and is also insoluble in Avatcr. 

^^Faratnlylpropi/lene, (^IliMc'f'McIOlIa, prepai*ed by boiling the 
preceding compound with ah^oholic potash, is a light, colourless, aro- 
matic liquid which boils at 198 — 209® and is insoluble in water. It 
yields a liquid uncrystallisahle a«iditive compound with bromine, 
but, unlike a-])aiatolylproj)ylene, (JoHiMe’OllIOllMe (Abstr., 1885, 
<>54 and 772), it docs not yield a solid poJyniende on contact with 
calcium chloride. 

Tlie product of the ttctioii of chromyl chloride on cymene contains, 
besides paniinethyliiydratropnldehyde, a mixture of siibbtances which 
do not combine with sodinni hydrogen sulphite, and from which by 
repeated ciy stallisntion, a compound identical with pnmtolyl methyl- 
ketone, C0H4Me'COjyie (Abstr, 1882, 970), ‘may be isolated. The 
•metanitrO’denvative of this ketone [OOMe : NOi : Me = 1:3:4], 
obtained by dissolving it in strongly cooled nitric acid (ap. gv. = 1*51 ), 
crystallises in long, yellow needles when pure, melbs at 61”, and 
dissolves freely in alcohol. It combines with phenylhydrazine, and 
the product crystallises from alcohol iu garnot-red pnsius having a 
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composition corresponding with the formula ]SrOi*C6HjMe*OjiIo;NiHPli. 
On oxidation with nitric acid, the nitroketone yields inctnnitrop‘ir«- 
toliiio acid. S. B. A. A. 

Synthesis of Parapropyltoluene and Parisopropyltolnene. 
By A. ToiiL 24, iG4\» — 1653). — The author has vopoated aonu* 
of Widman’s work on pai-apropyltoluene (this yol.. p 686) in the hope 
of reconciling the differences between hip results and the earlier ones 
of Jacobsen. Pai*apropyltoluene from parabvomotoluenc and prO]iyl 
bromide yields two barium salts ; the yield of hydrocarbon is 82 jier 
cent Widraan’s conclusions are thus confiimed. 

P.xrapvopyltolneue from parabroTuotoluene and propyl iodide is 
identical with the precedinu^ compound, and boils at 183 — 184‘\ 
instead of 175 — 176® as stated by Jacobsen; the yield is nearly 8 per 
cent. I'ho purification of the hydrocarbon is a matter of extreme 
difficulty, and this probably accounts for Jacobsen’s eiTor in i^ogard 
to the banum sulphonate. 

Parisopropyltolueiie from parabromisopropylbenzene and methyl 
iodide agi'ees in its pi*operties with Widman’s description. 

J. B. T. 

Paradipropylhenzene. By M. PxLnTT (OazzeUa, 21, 22 — 28). — 
Paradipropylhetizme is best prepared by the action of metallic sodinrn 
on a mixture of parabi’omopropyl benzene and propyl bromide in 
ethereal solution in a manner analogous to that employed for the 
preparation of propylisopropylhenzene (see next abstratd). The 
yield is 60 per cent. It boils at 220 — 221® (mercury column in the 
vapour) under a pressure of 745 mm. By oxidising paradipropyl- 
benzene with dilute nitriC acid, Komer (Abstr., 1888, 821) fouud that 
parapropjlbenzoic acid is formed. In addition to this acid, the author 
has isolated from the products of oxidation terephthalic acid, an 
nzotised compound which melts at 3 72® and crystallises from alcohol 
in slender, yellowish needles and a small quantity of a substaiieo 
meltinsr at 79®. 

Dinif nnhbromoparadipnpylJmize'ne cry^tnWhcR from light pctnileuTti 
in colourless or pale-;yellowish, oblique prisms, molts at 145'', and 
di‘?solves freely in benzene, chlorolorm, and carbon bisulphide, 
moderately in ether, and sparingly in alcohol. 

OL~JJiparapropylbeNsent»suIphotn& acid was the only sill phonic acid 
isolated by Kornei {loc. rif.) from diparapropylbenzono; iht* 
harwm salt niipears to contain 1 mol. HjO; the waynebium salt 
(Ch2Hi7fc5O0'Mg,7H2O, crystallises in long plates or tabular prisms, and 
dissolves reidily in boiling water; the zinc salt (C,2HnSOj)8Zn,8HJ), 
resembles the magnesium salt. The amide already pt'opared by 
Biemsen and Keiser (Ahstr., 1884, 457) ciystallises from carbon 
bisulphide in brilliant, well-defined rhombohedra. 

P’^DipcLm^yroityJbenzene^ulphonic add . — Binall quantities of this acid 
are obtained in the preparation of the a-acid, and may be separated 
from it by taking advantage of the greater solubility ot the ^-lead 
salt. The amide crystallises from carbm bisulphide in orthogouil, 
nacreous plates, melts at 106 — 107®^ dissolves readily in alcohol, ether, 
&c., but not at all in water. 
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Tlie eoiTesponding snlplionic salts of dipropylbeozene and of prop 3 d- 
isopropylbenzene exhibit veiy marked analogies to each other and 
are probably isomeric. S. 13. A. A. 

Parapropylisopropylbenzene. By M. Filiiii {(raszetta, 21,4—22). 
— Paterno and Spica (this Journal, 1877, i, 77 ; Abstr , 1878, 29G) fiist 
prepared isopropylpropylbenzene by the action of zinc ethyl on camjd 
chloride. It is, however, more readily obtained in quantity by gently 
warming a mixture of dry ether (50 grams), metallic sodium (9 grams), 
parabromoonmene (25 grams), and pi*opyl bromide (31 grams). The 
reaction is sluggish at tii*st, but soon becomes violent, and must be 
moderated by cooling with ice-cold water if necessary; it is com- 
pietod in a fi*w hours. The mass is then heated on the water-bath 
tor some rime, allowed to cool, sodinm (3 grams) and propyl bi*omido 
(8 gi’ams) added, the whole heated in a reflux apparatus tor a couple 
of hours and fr ictionated. The yield is 59 per cent. The purihed 
product boils at 213*5 to 215*5 (mercury column in the vapour) at 
a pressure of 745 mm. On oxidising parapropylisopropylbenzene 
with dilute nitric acid, the products consist of jiarapropylbenzoic acid 
crystallising in white, flattened needles inciting at l-i9*5 — 140®, and 
impui'e terephthalic acid yielding on purification the charactei'istic 
methyl ether melting at 1-19 — 140“ ; but homoterephtbalic acid does 
not appear to be formed, as stated by Patenio and fSpica. 

Mmo^nti'op'op\jlUo}mq)]ilhenzpne^ 0 uHnN 03 . — ^A yellow, oily com- 
pound of tne above composition, rather heavier than water and dccora- 
posed on distillation, is obtained by treating the hydrocarbon with nitric 
acid (sp, gr. = 1‘48), the whole being well cooled. Tlio product is, 
however, a mixture of two isomenc coinjiounds, as on reduction with 
ammonium sulphide, two amido-iler%paiivpH are obtained; one of the^e 
boils at 2(10 — 2(55*, and yields an acetyl derivative crysfcallibing in 
slender noodles and melting at 70 — 71® ; the other is formed in less 
quantity, boils between 2l0® and 2(50®, and yields an acetyl derivative 
which crystallises m micuooous plates and melts at 87 — 88®. The 
(limfro^-dorivative^ 0 ialTM(NO 3 ) 3 , is a yellow, oil^' coin]iouud heavier 
than water, and decomposes on disl illation. Tlio monobromo-derica- 
firt\ CisHnlir, is a JuMny, colourless liquid which boils at 2(55® 
(mercury cohimii in the vapour) at a pressure* of 738*0 mm. It 
probably has the constitution OaI laBrPr^Pi*^ [ I3r ; Pi*® ; Pr^ s= 1 ; 2 : 5 J, 
since one of its products of oxidation is metabromocumic acid. (In 
oxidising tho brorno-dorivativo with dilute nitric acid, the products 
consist OL ortho- and mota-parapi*opylbenzoic acids. On prolonging 
the oxidation for 25 houiis, thoso acids ai*e partially converted into 
metabromocumic acid. 

Orthohroinqparaprt^jyllenznie acid^ CeHjBrPr'COOH, crystallises 
when pure from light petroleum in long needles melting at 
130 — 130*5® ; on reduction with sodium, it yields parapi'opylbenzoic 
acid. The metalrovio-acid cryslallisos from dilute alcohol in minute 
rhomboidal plates, but separates in an oily form from concentrated 
solutions. It molts at 108 — 109® and dissolves in all ordinary solvents 
except water. On reduction with sodium amalgam, parapropyl- 
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"benzoic acid is formed together with a small quantity of a |m)diu*t 
melting at '291 — 292®. 

l>ihrtmiojfinipylUopropylheiViene^ OiiHicBra, obtuued by hrominating 
tho liydrocart»on in ])resonce o£ iodine, is a heavy, colonviess li(|ui(l 
which decomposes on distillation, ami does not solidify in a mixtairo 
of ice and salt. Dinllrodihromopropjlisopropiilbenzetw^ CwHiiBr^N Oah, 
crystallises from light petroleum in tufts of slender, coloarloss or 
yellowish needles, melts at 124 — 125®, and dissolves fx*eoly in benzene, 
chloroform, carbon bisulphide, ether, and alcohol. 

a-FropylisopropylbeHze^iesul phonic Avid, — On snlphonating propyl- 
isopropyl oenzene, a mixture of the a- and ^-sulphoiiic acids is obtained 
and is separated into its constituents by fractionally dissolving the 
mixed magneMum salts in boiling water. The a-aeid is a white, 
crystalline, (]eli([uescent compound which melts at 74® and dissolves 
ill alcohol, ether, and benzene. The sodium salt, Gi3Hi7bOjNa,4H/), 
crystnllihes in large plates very sol able in water; the lead salt, 
(Ci2Hn»S03)2Pb,Hi0, crystallises from boiling ^vater in tufts of needles 
or in nodules; the barium salt, (CiaHnJ^O 4)2^41, HaO, fomis thin 
needles; the mag ups in m salt, (Ci2HnSO>)iAIg,7H.O, crystallises from 
an aqu(^ous solution in long, nacreous plates or tabular prisms, dis- 
solves i*eadily in boiling water but only very spanngly in the cold ; 
tho zinc salt, (Ci>Hi7S03)2Zn,8H20, crystallises iu elongated plates. 
The acid cAZm i\ie, obtained by the action of phosphoric chloride on the 
dry sodium salt, is a yellowish liquid. The amide, Ci2Hi7'SOjNK2, 
obtained by the action of gaseous ammonia on an ethereal solution of 
the chlunde, crystallises from light petroleum in needles, melts at 
first at 93 — 94®, but after melting and resolidifying, the melting point 
falls to 79 — 80®. It dissolves readily iu alcohol, ether, chlorotoi’m, 
and benzene, but is iu-^olubie in cold watei*. Tho anilide, 
Ci2H[i7*S02*NHPh, forms nodular masses, melts at 107 — 109®, and 
dissolves in alcohol, cliloroform, cai'bon bisulphide, and benzene, but 
not in water. 

fi^Vropyltsopropylhpnzpnesnlphonlr AcUl, — The magnpsinm salt, 
(Oi2Hi780dJ.Alg,6Hj(^, forms crysiailiue tufts and is roaclily soluble iu 
rold water. The amide crystaliise.s fz^m carbon bisulphide in nacreous 
]>lates, melts at lOU — 101®, and is freely soluble in alcohol, ether, Ac., 
but is insoluble in cold water. S. J3. A. A. 

Reactions of Sodium Alkyloxides and Phenoxides with 
Trxbromodinitrobenzene and Tribromotiinitrobenzeae. By 
0. L. Jacksiln and W. H. War run {Anier, Chem. 13, 104—193; 
compire Abstr.. 1889, 781 ; 1890, 377, 497, 772, 982, 983).— Those 
i*eactious take idace in four different ways : — (1.) A simple replace- 
ment of each atom of bromine by the i*adicle of the alkyloxide or 
phenoxide. (2.) The replacement of two atoms of bromine by two 
of the i*adicle of the alkyloxide or phenoxide, the third atom of 
bromine remaining unaltered. (3.) The replacement of two atoms 
of bromine by the radicle and the third by hydrogen. (4 ) The re- 
placement of one, two, or, pei*haps, three of the nitro-groups by llie 
z'adicle, the three bromine atoms i*emaining unaffected. 

The authors regai*d theii* data as affording insufficient ground for 
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tlicovctieal explanntion ; they point out that in case (4) the reaction 
is conlmry to Laiibenliemier’s rule that a nitro-^ronp is removed 
only when it is in the ortho-position to another nitro-gi'oup (Ber.^ 9, 
fC>6, 1828; this Journal, 1876, ii, 294; 1877, i, 594). 

Biefhylhromoflhiiiroremrciu'tJ^ C6H.Br(0Et)2(N02)2, is iiho prodaec of 
tho action of sodium ethoxide on tribromodinitro benzene (m. p. 192*) 
in the cold; full details of its preparation are given. It crystallises 
i 1*01X1 aleohol in leather thick, flattened, yellowish-white needles, and 
fr(im benzene in long, slender, efflorescent prisms ; it melts at 184“, 
and is slightly soluble in alcohol, methyl alcohol, hot water, ether, and 
glacial acetic acid, freely soluble in acetone, less freely in benzene 
and chloroform, nearly insoluble in carbon bisulfihide, and quite so 
in light petroleum. Hot and cold acids are without action on it. 
During its preparation a semi-liquid bye-product was obtained, but 
this proved of uucert*dn composition. 

Vipfhi/ldlnitroresftrcinol, C6H2(0Bt)2fN02)2, isomeric with Aron- 
heim’s compound (m. p. 75*, Abstr., 1879,465) is formed when sodium 
ethoxide, dissolved in benzene, is heated \\ith tribromodinitrobenzone 
(m. p. 192®) in alcoliol. Tt crystallises in long, slender needles or 
flattened prisms with a sharp ])oint, in some cases forming character- 
istic cnrling, hair-1 iko cn stilus; it melts at 133’’, dissolves best in 
chloroform, glacial acetic acid, and acetone, and forms a yellow solu- 
tion in cold, strong sulphuric a' id, but a colourless ou<‘ in hot, strong 
nitric acid; hydrochloric acid has no action on it. It is notewox'thy 
that this reaction is another example of the replacement of bromine 
by hydrogen in prefei*ence to its replacement by a radicle combined 
■with sodium (compare Abstr., 1890, 497). 

Die thylbroraodinitro resorcinol may be converted into diethyl- 
dinitroresorcinol by heating it with sodium otlioxide in alcohol at the 
boiling point, showing that the replacement of the third bi*oiniue 
atom by hydrogen is tho principal action of the hot sodium ethoxide. 

Bimtdhijlhromodmltrormyirhwl w^as obtaineil, although not quite 
pure, when a solution of tribromodinitrobeii/ene in benzene was boated 
with a solution of sodium metlioxide in methyl alcohol ; it ciystal- 
lises in ]»riBms which, when de.positod by cooling from glacial acetic 
acid, are terminated by a single rhombic plane at au acute angle to 
the sides of the prism, which are so shoit that the crystal looks 
like a i-hombohedron ; it melts at 237--238‘, and is only slightly 
soluble in the common bulvents. The anilide^ 

HHPh-0«II(OMo),(NO8)2, 

forms bright yellow needles or very slender prisms, melts at 19C*, and 
dissolves best in alcohol. 

Bumthyldiniirnresorcinol^ CaHa(0Me)2(JSr02)2, is formed together 
with the bromo- derivative in the last-mentioned reaction whether the 
mixture is hot oi*cold. It crystallises (with 1 mol. alcohol) in bunches 
of white needles or slender prisms, which tum purplish-brown in air ; 
also without alcohol in 6hoi*t, thick, broad, monoclinic (?), lemon- 
yellow prisms which are not altered by air ; the former crystals are 
converted into the latter by reory.stallisation from chloi*oform. It 
melts at 167*, but at 365*5° when it contains alcohol, I b dissolves 
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best in boiling alcohol ; strong acids have little action on it. It is 
isomeric with Houig’s compound, which melts at 07® (Abstis, 1878, 
727). 

jjiphenyUromodinifwrpiiorrvwU C6HBr(0PliV2(N02)a, is obtaiiunl, 
together with an oily substance and a small quantity of anotluT 
crystalline substance (oi. p. 158®), when tribroniodinifcrobenzeno 
(1 mol.), dissolved in a mixttUHi of beuzeno and alcohol, is lieated 
with sodium phenoxide (3 mols.) in a reflux apparatus for 12 htmvs; 
it foims woolly masses of in^eerulariv radiating, whito needles which 
turn pale-brown in air ; it melts at 105“, and dissolves best in u mix- 
ture of alcohol and benzene ; it is apparently not acted on by strong 
sulphuric acid or hydrochloric acid, but is dissolved by strong nitric 
acid and precipitated by dilution as a new nitro- (?) derivative melt- 
ing above 200®. Attempts to replace the bromine atom by hydrogen, 
as was done with the alkyl derivatives, proved futile. 

JDhethylinhnimotniwreHon'inol, NO-zCoBrifOEt)*, is obtained by the 
action of bodiuui ethoxide on tribromotrinitrobenzene (m. p. 285®) in 
alcohol, care being taken to avoid a rise of tempemture; it crys. 
talliaes in well- developed, white, flat prisms, usually with square 
cuds, but sometimes terminated by two planes at an obtuse angle ; 
it melts at 101®, and dissolves best in hot alcohol ; the strong acids 
buem to have no action on it. 

Tnbr(miudinLfrophft7ietodt Cf,Br3(N02)/0Et, is formed if benzene as 
well as alcohol is used, and no care is taken to keep down the tempera- 
ture, in the last mentioned reaction. This crystallises in white, 'well- 
formed, slender, nearly square prisms, melts at 147®, dissolves best 
ill hot alcohol, and is not acted on by strong acids. 

DimothyltnhroiHoiiitroresnicimlf CbBrilSTOiCOMe)*,, obtained in tlio 
same manner as the dittliyl compound, forms white, flattened 
prisms, melts at 126®, and is much Ic&s soluble in alcohol than tlio 
corresponding ethyl compound. Strong acids apparently have no 
action on it. 

Tnphenijltrinitrojddoroylnciml, 08(^02)3(0 Ph)^, is the pvoiluct of 
the reaction of sodium phenoxide on tribi*otnoti*initL*obeuzeuo in a 
inixtni’e of alcohol and benzene at the ieinperaturo of the water- 
bath. it crystalliaes in long, very slondei', white needloH, felted to- 
ilet her in woolly masses; it becoincs brown in air, niflts at 175®, and 
(li^holves easily in at etone, chloroform, benzene, and glacial aetitic acid, 
bub slightly in other solvents. The strong acids have no appanmt 
action on it. It is to be noted that tlie plienoxyl group is the most 
arid one which has been substituted for the three hitmune atoiuK, the 
other groups which have been so substituted having been basic iu 
character (compare Abstr., 1888, 1270; 1890, 247). 

Neither sodium acetate, sodium piemte, nor sodium nifromctliauo 
lias any but a slight action on tribiomodinitiobenzene or tribromotid- 
nitrobenzene. 

It was pre\iou4y shown (Abstr., 1800, 377, 485) that in the i*o- 
action between ethyl sodiomaionate and tribromoclinitrobenzene the 
bivimine atom replaced by hydi*ogen is between two nitro-groups, and 
experimems were made (Abstr., 1890, 983) which seemed to show 
t*uvt the ease with which the bromine is removed does not depoud 
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only on tliis position. These oxpeiiments have now bten coufii*me(l, 
nnd it is conclusively proved that ethyl malonate has no action on iii- 
bromodinitrobenzene. A. G. B. 

Chloranil. By C. Guvintn 263, IG — 31). — Chloranil 

(teti'achlowquinone) is bebt px*o}>ai*ed by gradually adding potassium 
(diloratc (250 grams) in coarse crystals to pai’aphenylenediamiue 
hydrochloride (100 grams) suspended in water (250 c.c.) and hydro- 
cliloric acid (8U0 c.c.), or to the finely powdered base (60 grams) 
suspended inwater(17<) — 180 c.c.)and h 3 ’drochloric acid (920 — 950 c.c.). 
The addition ot the chlomte la-Hts one day, and the teniperatiu*© is 
maintained at 20 — 30®. On the following day, the mixture is slowly 
raised to the full temperature of the water- bath, and the heating is 
continued until all the chlomte is decomposed, when the crude chlor- 
anil is collected and Avashed. It appears to contain 2-'> pea* rent, of 
trichloroquiiione, and wlien lieated m a capillarv tube tilled with the 
Buhstance and sealed at both ends, it usually melts at 220 — 240®; the 
yield is 115 aranis. It is next heated on the water-bath for 
1—2 hours with concentrated hydrochloric acid (350 — 400 c.c.), 
when a portion oF the trichloroquiiione is converted into tetiu- 
eliloroquinol, and the i*emainder reacts with this, forming teii-a- 
(‘liloroquinone and triehloroquinol. On oxidising the washed product 
with an acid holntion of potassium diehromate, it is generally found 
to molt al)ov(» 270®, and is then fuither ])urifie(l by ca*ystallLsatiou from 
toluono. When quite' pure, it melts at 290® (mercurial column entirely 
in the hath) to a. clear, transparent liquid, whihst those specimens 
containing a slight (juautity of impurity molt below this tempeiu- 
iure, and darken considerably at their melting point. 

Chloranilic acid is obtained when chloranil (10 grams) is moistened 
with alcohol and added to a solution of hodium hydroxide (9 grams) 
in water (200 — ^220 c.c.) heated to 80°, or to a solntion of potassium 
hydroxide (12 grams) in \Nater (250 c.c.). After r(‘niaining 1—2 
hours, common salt (20 grams) is added, and the precipitated sodium 
derivative is waslied with a 10 per cent, solution of common salt 
until the filtrate is colourless; it is then vedissolved in water, and the 
chloranilic acid precipitated with hydi*ochIoric acid. The yield is 02 
pel* cent, of the weight of the chloiiniil. The conqiound is conveniently 
prepared from the crude chloranil (m. p. above* 270°) ; the moist pro- 
duct deiived from 100 giams of paraplionylenodiamine is treated with 
sodium liydroxide (100 grams) dissohed in w'ater (2 litres) ; the 
yield is 46 — 50 grains. Chioiunilic acid crystallises with 2 mols. 
HiO, which it loses at 100® ; lOO parts of water dissolve 0*19 ptwt at 
13*5^ and I 41 parts at 99® ; 1*77 parts of the potasMum salt at 20°, 
and 9*25 parts at 98*6° ; 1 06 parts of the sodium salt at 21°, aud G*19 
parts at 99®. 

When a mixture of trichloro- and tetraohloro quinone is suspended 
in water (10 parts), and sulphurous anhydride is paB.sed through for 
10 minutes, the trichloro-deiivative is couvei*ted into the quinol, aud 
goes into solution, whilst the tetmohloro- derivative is scarcely at- 
tacked ; the latter is collected and washed with water aud cold alco- 
hol. Tetraohloi*oquiuol is formed when the quinone (10 gx*ams) is 
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heated for a short timeou the water-batb with amorphous phospborns 
(1 water (16 o o.), and 50 per cent. h\diM'otlio acid (Jl — 4 c.o ) ; 

it is filfceml while hot, and tlio coloiudcRS mass dissolved in alcohol 
to free it from phosphorus. Hexachloroheuzcue is obiainod in accord- 
ance with tlie equation CfcOhOj + PCh 4* I’CJlj = C\,CU 4- 2PO(3I.,, 
w'hen eipial wei^^hts ol chloranil, phosphor is pcntnchloride and tri- 
chloride arc heated together in a sealed tube at 100 — 200" for four 
hours ; as no gaseous products are for nod, coinpai*atively largo quan- 
tities of material can be employed. When chloranil is hoatod with 
phosphoina pentachloride, wither without the addition of phosphorus 
oxychloride, hexachlorobenzeno, a compound containing phosphorus, 
and nrobably the st>-called hexachlorophenol are formed, and on treat- 
ing the mixture with water, peiitachlorophcnol (m. p, 185 — 186") may 
be separated. A. 11. L. 

Bromanil. By 0. Gr\igbe and L. Weliner (^Annahn^ 263 , 

— o8). — liioinanil (tetrabromoquinone) is prepared by dissolving 
para])henvlenediarnine (10 grams) in glacial acetic acid (40 c.c.), 
and carefully adding bromine (40 c.c.) by dogi'ees to the solution 
kept cold by wattr. A solid mass soon foi*m'«, and it is advisable to 
shake from time to time ; on the following day tho product is heated 
on the water- bath until the evolution of hydrogen bromide and 
bromine slackens ; water is then added, the heating continued for a 
short time, and the dark-brown substance collected, washed, and 
dried. It is then heated on the water- hath with nitiic acid (sp. gr. 
1’5$5, 40 c.c.) for some lioui*s, and evaporated to dryness, after which 
it is again heated with fuming nitric acid (40 c.c.) for 2 — 3 hours, 
poured into watei*, and the yellow compound collected and washed ; 
the yield is 30—32 grams, and tho melting point of tho product 
ranges from 280" to 286". It is purified by crystallisation fi*orn 
toluene, and when quite pure melts at 300" (mercurial column entii*ely 
in the bath). When hexabromobenzeno (2 grams) is healed with a 
mixture of nitric acid (--p. gv. 1*5, 25 c.c.) and sulphuric acid (15 c.c.) 
in a reflux app»iratus t<ii* 16 liours, only a trace of bromanil is 
pioduced ; wliereas hexach loro benzene, under similar conditions, 
yields half its weight ot chloiunil (compare Istrati, Absfcr., 1800, 
8b2). 

Bromanilic acid is conveniently prepared fi*oni the cimdo moist 
bi-omanii. The product from 10 grams of paraphenyleucdiamitie is 
di«-solved in a solution of sodium h\di*oxido (20 grains) in water 
(450 — 500 C.C ), heated to 8o", and, after one or two hours, common 
salt (40 — 50 giums) is added, and the remainder of tho operation 
conducted as with chloranilic acid (preceding abstract). When crys- 
tallised bromanil is used, 10 grams are moistened with alcohol and 
added to a solution of sodium hydroxide (6*2 — 6 5 grams) or potas- 
sium hydroxide (7-5 grams) in water (150 c.c.) ; the yield of brom- 
anilic acid is 5'4 grams. The compound loses its water of crystallisa- 
tion slowly at the oidinary tempera tui*e, but more quickly at 100"; 
100 parts of water dissolve 0*145 part at 15*5", and 2*25 parts at 90® ; 
5*06 parts of the potassium salt at 14" ; 2*95 parts ot the sodium salt 
at 21 . 
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When bromanil (1*S grams) is heated at 190 — 200° for four hotLz*s 
with phosphorus pentachloride (3*8 grams) and phosphorus oxy- 
ehloindo (3 — 4 grams), hexachlorobenzene is obtained. It is quanti- 
tatively converted into hexabromobenzeue when heated with four 
times its weight of a mixture of equal weights of phosphorus penta- 
bromido and tribromide at 260 — 280° for four hom^s. 

When dissolved in concentrated solutions of potassium sulphite, 
bromanil yields the potassium salt of thiocronio acid, whilst, when 
1 gram is gently heated with a solution of potassium hydrogen 
sulphite (2*8 gi’ams) in water (40 c.c.) until it dissolves, the potas- 
sium salt of diJbromoquinoklisuljplio^iic aoid^ 06Br2(0H[)2(S03K)2 -h 
2H2O, separates in colourless needles on concentrating the solution ; 
it is easily soluble in hot water and in alcohol, and its solutions are 
•coloured violet on addition of ferric chloride. 

The 'barium salt is precipitated in colourless needles containing 
1 mol. H2O on adding baidum chloride to a solution of the potassium 
salt ; it is very slightly soluble in cold, but moro so in hot, water. 

A. R. L. 

Note by Ab^dractor . — The abstractor wishes to point out that he was 
the first to determine the melting point of bromanil (Trans,, 1887, 
148), but his value (288°) is too low, probably on account of the 
presence of a trace of impurity. He has redetermined the melting 
point of bi*omanil, and can confirm Graebe and Weltner’s results, and 
also the melting point given by Graebe for ohloranil (preceding 
abstract). 


Flithalems. By R. Mbywr (Ber., 24, 1412 — 1418). — /S-hfaphthol 
combines with phthalic chloride to form n^pJitJwlphthalein anliydi'ide, 

-h iH20 ; after treatment with acetic an- 
hydride ; this crysWlises fi'om alcohol in colourless, rhombic plates or 
needles, and melts at 115 — 117®. The compound dissolves in concen- 
trated sulphuric acid, and the solution exhibits an intense reddish- 
yellow fiuorescenoo. This is in accoi*dciuce with the formula 


CO-0 OeH^COH) 

CeHr^ ^OoH3(oh) 


>0 [C:0:0H = 2:3:65 6:5:3], 


previously advanced by the author for fluoiesooin. 

Attempts to eliminate the amido-groups by the action of nitrous 
acid on the compound CaoHislTjOi, which is formed by the interaction 
of ammonia and fluorescein at high temperatures, and has been 
already described, led to no definite result. 

An- investigation of residues obtained in the manufacture of 
phenolphtbalein showed that they contained considerable quantities 
of phenolphtbalein anhydride ; this was deposited in crystals melting 
at 130 — 132®, they were, however, not homogeneous, and all the 
components have not yet been isolated. 

Phenolphtbalein anhydride melts at 180°, not at 173 — 175° as 
stated by Baeyer, and sublimes at much lower temperatures ; it is 
readily soluble in alcoholic potash, and is not precipitated on dilntion 
veil. tx. 3 » 
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witk water ; after elimination of tlie alcohol, however, part is de- 
posited immediately, and the remainder on addition of hydrochloric 
acid ; this behaviour points to the formation of an unstable hydroxy- 

acid of tlie foimula COOH-OoHi-C(OH)<^^^>0. J. B. T. 

CompoTUids of Metallic Siilpliites with Aniline. By Cl. 
DfiKiGts (Gompt. rend^ 112, 802 — 805). — N’ormal metallic sulphites, 
with the exception of ziuc sulphite, do not form compounds with anil- 
ine, but the h} drogen sulphites readily combine to form anhydi*ous 
double salts of the general formula M”S0j,H2S03,2PhlSrH2. The 
mercuric salt is an exception, and has the composition 
HgS 03 ,H 2 S 03 ,Pli]SrH 2 + H^O. 

They are obtained by adding sodium hydrogen sulphite to an acid 
solution of a sulphate or nitrate of the metal previously mixed with 
aniline ; they form distinct hexagonal lamellae, very slightly soluble 
in water and othei neuti*al solvents. Aldehyde and acetone dissolve 
small quantities, bub some chemical changes take place at the same 
time. 

The cuprous compound is yellowish- white, and does not alter when 
exposed to air and light ; it dissolves in ammonia and in hydrochloric 
acid. The cadmium and zinc compounds are white ; the manganese 
salt has a pink tint, and the cobalt salt a beautiful rose colour ; the 
ferrous salt is yellow, and the nickel salt gi*eenish-ycllow ; the mer- 
curic salt is white. 0. H. B. 

Some Compoimds Formed by Mercoric Chloride. By G. 
Andb6 (Gompt- rend,, 112, 995 — 998), — A number of compounds ai'e 
formed on the same type as the substance HgCh, 21^113, described in a 
former paper (Absti., 1889, 570 and 827). A white compound of 
aniline and mercuric chloride, lTH3Ph,HgOIs, yields a little water on 
heating in a test-tube ; hence it probably contains a little mercuinc 
oxide, which would explain the excess of mercury obtained on 
analysis. A similar additive compound is obtained with benzyl- 
amine, OH3Ph*NH3,HgCl2. Similar substances, in which HgOb is re- 
placed by ZnOh, are ropiesented by the formuhi? 4ZnCl2,HgOl2,10NH, 
-I- 2H3O and 2Zu01i,Hg0l3,CNH3 + §H,0. These salts, when heated 
in a tube, give ofE water, melt, and finally yield a white sublimate 
together with free ammonia; they dissolve easily in hydrochloric 
acid, but are decomposed by boiling water. 

Several new substitution compounds have also been prepared. The 
compound 51^HPh*Hg01 + 2HgOl2 is aualogous to the substance 
+• HgCh, obtained by Millon ; it is very stable ; when 
boiled with water or alcohol for several hom*s, it yields the salt 
8NHPh-HgCl + 2Hg0l3. 

The substitution compound, CH2Ph“l?'H-Hg01, is insoluble in 
boiling water ; the benzylamine addition compound is readily soluble. 

W. T. 

Symmetrical Tri-substitutioxL Derivatives of Benzene. By B. 
Baubb 24, 1653 — 1655). — SyrnmeMml dinitramUne is pre- 

pared by dissolving trinitrobenzene (15 grams) in absolute alcohol 
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(450 C.C.), and slowly adding to tlie boiling solution 90 c.c. of 
ammoninin sulpbidp solution; after heating fox* 1;^ liours on the 
watei'-batli, the liquid is poured into icc- water; the product is de- 
posited from hot water in yellow ciystals, melts at 159", and is 
readily soluble in ordinary media. Attempts to prepare the corre- 
sponding phenol by means of the diazo-reaction wore unsuccessful. 

JDimtrochhroheiizene [N’02 : : Cl = 1 : 3 : 5] is obtained from 

the preceding compound by means of Sandmeyer*s reaction ; it crys- 
tallises from alcohol or ether in colourless needles, melts at 53®, and 
is volatile with ^team. Oji warming with very dilute alkalis, a blood- 
red colour is produced. J. B, T. 

Combinaton of Metallic Solpliites with Amines of the 
Benzene iSeries. By G-. Denki^is {Oompt. rsjid., 112, 870 — ^873). — 
Orthotoluidino, pniMloluidiiie, and a-metaxylidine yield with metallic 
hydi'ogen-sulphites compounds strictly analogous to those formed by 
aniline (prcceihng page), they are obtained in the same manner, 
have the same coloui‘s and the same form. No compound of nickel 
hydrogen sulphite with orthotoluidine eonld, however, bo obtained, 
and zinc hydrogen sulphite behaves in an abnormal mannei*. The 
general foxonula is M"SO>,H2SOa,2NH2B», hnt in the case of tho 
mercuxdc compounds it is HgSOajHaSOsjNHgR + H2O. 

C. H. B. 

Nitro-derivatlves of Dimethylorthanisidine. By E. Gui- 
MAUX and L. Lp’feVBE (Gompt rend., 112, 727 — 7S0).--Momniirodl- 
methylorlhcmisUine [NMea : NO3 ; OMe =1:4:6] is obtainedy 
together with a small quantity of a di- or tri-nitro-derivative, by 
adding 1 part of the base to 5 or 6 jiarts of nitric acid cooled in a 
fx*eezing mixtm*e, or, bttte#, by dissolving 1 part of tho base in 2 parts 
of sulphuric acid dduted with 10 pai'ts of water, and adding gradually 
3*2 parts of sodium nitrite dissolved in 60 parts of water. The 
product is purified by crystallisation from alcohol, and forms long, 
slender, lemon-yellow needles which melt at 99°; it is very slightly 
soluble in cold alcohol, but dissolves readily in boiling alcohol. When 
reduced with ztno and hydrochloric acid, it yields a base that crys- 
tallises in slender, colourless needles melting at 83**, and i-apidly 
becomes rose-eoloarod when exposed to air. 

Trmitrodimothylort/ianmdine is obtainod by heating dimothylortho- 
anisidino with trti inary nitric acid until nitrogen oxides begin to come 
off, and then precipitating immedialoly with water. It cxystalliseK 
from boiling alcohol in groups of colourless, somewhat bulky pxdsms, 
melts at 135", and is only slightly soluble in cold alcohol. Only 
two of tho NOs groups are in the benzene nucleus, and when the 
compound is boiled with potash, alkaline vapours ax*e ovolvod and 
dinitrognaiacol, melting at 121 — ^122®, is obtained. This decomposi- 
tion indicates the position of the radicles, namely 

[NMc-CHaNOi : NOg : NO2 : MeO = 1 : 2 : 4 : 6], 

since von Romburgh has shown that only diortho-, or ortho- and 
para-deiuvativcs of acids of the benzene scries yield phenols whoa 
heated with potash. 
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If trinitrodimethylortliaiiisidme is boiled with 15 to 20 parts of 
ordinaiy nitric acid until nitrogen oxides are no longer evolved, it is 
converted into trinitromo7io^nefhylortha7iisitlme^ wbich is the ultimate 
product of the action of nitric acid on dimethylorthanisidine. It is 
also obtained by the prolonged action of fuming nitric acid on di- 
niethylorthanisidine at 0®. It crystallises from 8 parts of boiling 
alcohol in colourless or yellowish lamellae, melts at 118 — ^119°, and 
is only slightly soluble in ether or in cold alcohol, but dissolves 
readily in acetone. When trinitromonomethylorthauisidine is heated 
for two or three hours with a 10 per cent, solution of potash, alkaline 
vapours are evolved, and the calculated quantity of dinitroguaiacol is 
obtained (m. p. 121 — 122®). This decomposition shows that the 
nitro-derivative has the constitution [lIMelT02 : IIO3 : NO3 : OMe = 
1 : 2 : 4 : 6], and at the same time establishes the constitution of 
mononitrodimetbylorthanisidine and dinitrognaiacol. 

The results show that in the action of nitric acid on dimethylortho- 
anisidine, it is the group NMe^ that influences the position of the 
NO2 groups, the latter taking up ortho- and para-positions, as in the 
case of dimethylaniline. 0. H. B. 


1.4-6-TrimetliylparaplLen7lezLediaini]ie. By E. Bamberger 
(Ber., 24, 1645 — 1649). — The author has recently obtained a par- 
amidoctohydro-a-naphthaquinoline of the formula 



the method of formation of this compound will be described later. 
Although a derivative of naphthaquinoline, its properties show it to 
be a benzeneparn diamine. For purposes of comparison, trimethyl- 
phenylenediamino [Me^ = 1:4:6; = 2 : 5J w*is prepared from 

pseudocumidine [Me< = 1:4:6; ^112 = 2] by means oE diazo- 
bcnzonesnlphonic acid; the resulting dye is depisited in reddish- 
brown, lustrous crystals, sparingly soluble in water. On reduction 
with stannous chloride, the diamine is obtained, crystallising from a 
mixture of ether and light petroleum in colourless, highly lustrous, 
flat needles melting at 78®. The diamine gives a dark, orange-red 
colour with hydrochloric acid, hydrogen sulphide, and ferric chloride 
(thionihe'l ; a deep-green, indamine colour with acetic acid, aniline 
hydrochloride, and potassium dicliromate ; on boiling, the solution 
changes to greenish-brown, then to reddish-brown, aud smells of 
quinone. The base gives with metatolylenediamine the tolylene-blue 
and tolylene-red reactions; whilst with alkaline a-naphthol solution, 
a blue indophenol derivative is foimed. J. B. T, 


Alkyl Derivatives of Hydroxylamine. By B. Behrend and 
E. K6kig (Amuzlmf 263, 175 — ^223 and 339 — ^358). — At the present 
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time tliere ai*e three hypotheses regarding the structnre of the stereo- 
chemically isomeric alt^l derivatives of hydroxylamine, namely, that 
of Hantzsch and Werner, that of Behrend, and that of Anwers and 
Meyer ; they all account for the existence of two structurally identical 
but storeocheniically isomeric forms, which bear to one another tlie 
same relationship as that existing between the two optically active 
modifications of tartaric acid. Accordinsr to all three hypotheses, 
/^-benzylhydroxylamine, for example, should exist in two enantiomor- 

isr 

phous forms, which may be expressed by the symbols 


and respectively. 


Kow, although this compound has 


been prepared by three totally different methods, the three prepara- 
tions are absolutely identical ; it must be assumed then, either that 
they all have the same configuration, expressed by one of the above 
symbols, or that they are all composed of equal parts of the two 
isomerides. If the latter assumption is true, it is probable that the 
two forms could be separated by suitable methods; the authors’ 
attempts to effect a separation by combining the base with optically 
active acids were, however, unsuccessful, as wei^e also the analogous ex- 
periments carried out by Kraft (this vol.,p. 51). Experiments were also 
made to test the validity of the first assumption, namely, that the known 
j5-benzylhydroxylamine is one only of the theoretically possible forms. 
For this purpose, )8-benzylhydi*oxylamine was treated with nitrobenzyl 
chloride, and thus converted into jS-benzylnitrobenzylhydroxylamine ; 
^nitrobenzylhydroxylamine, pi^epared by methods exactly similar to 
those employed in the preparation of the )£|-benzylhydroxylamine, was 
treated with benzyl chloride, and in this way also )8-nitrobenzyl- 
benzylhydroxylamine obtained. According to the hypothesis, the two 
compounds should be enantiomorphous, but it was found that they 
are identical in physical proporti^, and that both give the same 
products in the same proportion on oxidation ; it follows, therefore, 
that assuming that no intramolecular change has occurred in any of 
the reactions, and that a second modification of bonzylnitrobenzylhydr^ 
oxylamine has not escaped observation, that the two supposed enan*« 
tiomorphous forms of benzyl- and of b^ylnitrobenzyl-hydroxylamine 
are identical, or, which is less probabl^, that their separation has not 
yet been accomplished. 

P’-BenzyU^/ydroasylamine tartrate^ (OtHaNO)», 04 H 6 Oe, is precipitated 
in needles when an alcoholic bolutlon of the base (1 mol.) is treated 
with an alcoholic solution of tartaHc acid (1 mol.) ; on evaporating 
the mother liquors, a second crop of crystals of the normal salt is 
obtained, and on further evaporation, the oM tartrafey OtEg'^OjGilELBOey 
is deposited. The latter forms colourless, rhombic crystals, a:h:c 
0*3561 : 1 ; 0*2475, is readily soluble in alcohol, and melts at about 
117° ; the former is sparingly soluble in alcohol, but more readily in 
water, and melts at 125 — 130°. 

P-Benzylhydrosiylamine TmmdelaU crystallises from hot alcohol in 
colourless needles, melts at 115 — 118^ and is rather sparingly soluble 
ill cold alcohol and water. 

p-'JKparanitrohenstylhydroitylaminey is obtained 
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Tvhen hydroxylanime hydroclilonde is boiled with paranitrobenzyl 
chloride and sodium carbonate in alcoholic solution; it separates 
from boiling acetone in large, 3’'cllow, asymmetric crystals, molts at 
157 — ^158°, and is readily soluble in hot alcohol, glacial acetic acid, 
and acetone, bnt very sparingly in cold alcohol, ether, bouzeno, and 
chloroform, and almost insoluble in light petroleum and carbon bi- 
sulphide. The hydrochloride, CnHisITjOssHCl, is crystalline, and is 
decomposed by water. 

Faranitrohenzylisoparanitrolenzaldomime, 

hr0a-0aH4-0H^N*C,Hc-N0„ 

O 

prepared by oxidising the preceding compound with potassium di- 
chromate and acetic acid, crystallises in light-yellow, microscopic 
needles, and is spaiingly soluble or insoluble in most ordinary solvents, 
except hot acetic acid and boiling nitrobenzene ; it melts at 227 — 228® 
with decomposition, but even when kept a 1 200® for some ti me, it gradu- 
ally sintei*s together and turns bz’own. When boiled with 20 per cent, 
hydrochloiic acid, it is decomposed into paraniti*obeiizaldehyde and 
/J-nitrobenzylhydroxylamine (m. p. 120 — 125®), identical with the 
compound obtained by Behrond and Leuchs fi*om a-benzyl-)8-nitro- 
benzylhydroxylamine in like manner. 

/S-Paranitrobenzylbenzylliydroxylamine, prepared by treating the 
/J-paranitrobenzylhydroxylamine obtained by the decomposition of 
a-benzyl-)3-nitrobenzyIhydroxylamine with benzyl chloride, is iden- 
tical in chemical and physical pi*operties with the compound formed 
by treating the )3-nitrobenzylhydroxylamine, obtained from paranitro- 
benzylisoparanitrobenzaldoxime with benzyl chloride, and also with 
that produced by the action of nitrobenz^d chloride on jS-benzylh^^dr- 
oxylamine. 

Kitrobenzylisobenzaldoxime exists in two modifications, both of 
which are formed when benzaldohyde is digested with /?-nitrobenzyl- 
hydroxylamine hydrochloride and sodium carbonate in alcoholic 
solution ; the original product molts at 104 — IOC®, but when recrys- 
tallised from hotalcobol it yields a mixture of slender needles molting 
at 113’5 — 114*5®, and hexagonal i>lates molting at 105—106®. Those 
two foims can be easily converted one into the other by recrystallisa- 
tion from vaiious solvents, and when either modification is heated at 
its melting point it is convei*ted into a mixture of the two which 
melts at 107 — 112®. When equal quantities of nitrobonzylisobenz- 
aldoxime and henzilisonitx*obenzaldoxime are dissolved in hot alcohol 
and the solution concentrated, a mixture of the two compounds is 
deposited in plates melting at 93 — 94® ; this mixture is identical with 
that obtained by the oxidation of paranitrobenzylhenzylhy droxylamine 
(Abstr., 1890, 1412). 

Nitroso-^-henzylhijdroxylamine, is obtained when ^-benzyl- 

hydroxylamine hydrochloride is treated with sodium nitrite in aqueous 
solution at 0® ; it crystallises from a mixture of ether and light petr- 
oleum in fiiat, transparent prisms, melts at 77 — 78®, and is readily 
^Inble in alcohol, ether, soda, and sodium carbonate, hut more spar- 
ingly in light petroleum and very sparingly in water ; it gives the 
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iiitroRO-reaction. The lenzyl derivative, CuTTuN’^Os, is formed, together 
■with an oil of nnknown composition, when tho sodium derivative of 
Jiitrosobenzylliydroxylamino is boiled with benzyl chloride in alcoholic 
solution; it ciystallises fi'om a mixture of ether and light petroleum 
in lustrous plates, melts at 58 — 59®, and gives Liobeimiann’s reaction. 
When a-dibenzylhydroxylamino hydrochlonde is treated with sodium 
niti*ite, it is converted into a compound which crystallises in needles 
and melts at 73 — 74®. 

Impure nitroso-^-benzylhydroxylamine is unstable, and decomposes 
on keeping with liberation of red fumes, yielding dinitrosylbenzyl 
(px*eviously described as dinitrosotoluene, Abstr., 1890, 1122) and an 
oil having a peculiar, penetrating odour ; when treated with glacial 
acetic acid, the nitioso-compound is decomposed into dinitrosylbenzyl 
and an oil, which consists principally of benzyl acetate and benzyl 
nitrite. 

Nitro 80 -fi~paranitrolienz^Ihydroscylamine, N 02 * 07 H 6 *N’(N 0 )* 0 H, is 
precipitated in crystals when a freshly-prepared, well-cooled solution 
of )3-paraiiitrobenzylhydroxylamine hydrochloride is treated with a 
slight excess of the theoretical ([uantity of sodium niti*ito ; it sintei’s 
together at 125®, melts at 130 — 131®, and is readily soluble in alcohol, 
acetone, sodium caibonate, and glacial acetic .acid, but more sparingly 
in chloroform and ether ; it gives Liebermann’s x^eaction. When dis- 
solved in glacial acetic acid and treated with a trace of fuming nitric 
acid, it is decomposed, with evolution of brown Fumes, yielding di- 
niti*oaylparanitrobenzyl, paranitx'obonzyl acetate (m. p. 76 — 77°), and a 
compound melting at about G7®, which seems to be paranitrobenzyl 
nitrite. 

JDinitrosyljparanitrob&nsyl, OuHislTiOe, is a colourless, scmi-ci'ystal- 
liue powder, melts at 135 — 140°, and is almost insoluble in tho oi'dinary 
solvents; when tx*eated with phenol and sulphuric acid, it gives a 
bi'ownish-violeb coloration, which changes to brownish-yellow on the 
addition of alkalis, and then to an olivc-bi’own on diluting with water. 

fi-Paranitrobemaldoxivie^ CiHeNsOs, is obtained, togethex* with an 
equal quantity of the ohcompound (m. p. 128 — 129®) when dinitrosyl- 
paranitrobonzyl is warmed with dilute soda (or boiled for a long time 
with alcohol) ; on satuxutixig tho alkaline solution with carbonic 
anhydride, the two isomei’ides are precipitated in crystals, and can be 
sepaiutod by rocxystallisation from hot water, in which the ySI-compound 
is tho more sparingly soluble. Tho /5-oxime crystallises Irom hoi 
water in thin, iridescent, I'ectangular plates, sintoi's together at about 
170°, melts at 173 — 175®, and is readily soluble in glacial acetic acid, 
chloroform, and hot alcohol, but moi'e sparingly in ethor; when 
lieated at its melting point, or when treated with hydrogen, chloiid© 
in ethereal solution, it is almost completely converted into the a-oxime, 
and it is readily decomposed by waim mineral acids yielding niti*o- 
benzaldehydo and hydroxylamine. "When tbe acetyl derivative of the 
/5-oxime is tx*eated with sodium carbonate, it is converted into para- 
nitrobenzonitiale, whereas the acetyl derivative of the a-oximo is 
simply i*econverted into the oxime (m. p. 128 — 129®) under the same 
conditions, 

JBenzylparanitrohensaldoidme^ lT02*06H4*OH*.!Nr*007H7, is formed 
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■wTieiL the at-oxime is treated with, soditim ethoxido and benzyl cl)loj*ide 
in cold alcoholic solution; it crystallises from alcohol in lustrous, 
yellowish needles, melts at 117*5 — ^118*5®, and differs slightly in crys- 
talline form from the isomerido (m. p. 117 — 118®) previously describe<l 
(Abstr., 18l»0, 1412). than which it is rather moi'o spai*ingly soluble 
in hot alcohol ; it is not acted on by boiling dilute acids, whereas the 
isomeride is quietly decomposed into nitrobenzaldehyde and jS-benzyl- 
hy droxylamine. 

When /J-paranitrobenzaldoxime is treated with sodium chloride 
and benzyl chloride in alcoholic solution at the ordinary temperature^ 
it yields benzylisoparanitrobenzaldoxime and paranitrobenzylisobenz- 
aldoxime. 

Dinitrosobenzyl (Zoc. ciL') is completely decomposed by warm soda, 
yielding approximately equal quantities cf a- and /3-benzalcloximo. 

F. S. K. 

Azo-derivatives. By H. Limpricut {Anndl&\^ 263, 224 — 246). — 
Azobenzenesalicy lie acid, IT2Ph*C6H3(OH)'COOH, prepared by treat- 
ing salicylic acid with diazobenzeiie chloride in alkaline solution 
(compare Stebbins, Abstr., 1880, 715), crystallibes from benzene in 
yellow needles, melts at 218®, decomposes at a slightly higher tem- 
perature, and is readily soluble in alcohol, ether, and acetone, but 
more sparingly in boiling chloroform and carbon bisulphide, and 
almost insoluble in water. The sodium salt, Ci3H9N203Na, crystal- 
lises in small, yellow plates ; the barium salt, (CiaBtNgOj)^^, crystal- 
lises in golden needles, and is very sparingly soluble in cold water. 
The acid is quickly decomposed by stannous chloride into aniline and 
paramidosalicylie acid ; the last-named compound is also formed when 
the azo-acid is warmed with zinc-dust and soda. The ethereal salts 
of azobenzenesalicylic acid can be obtained by warming the acid with 
an alcohol and concentrated sulphuric acid ; by dissolving the acid in 
the alcohol, and heating the solution at 100® with the corresponding 
alkyl iodide, and also by treating ethereal salts of salicylic acid with 
diazobenzene chloride in alkaline solution. The methyl salt, 

crystallises in reddish-yellow plates, melts at 108®, and is readily 
soluble in alcohol, ether, and soda. The ethyl salt, OisHuNjOj, 
crystallises in yellowish needles or plates, molts at 101®, and is readily 
soluble in alcohol, ether, and dilute soda; it distils at a high tem- 
perature with only slight decomposition, and is decomposed by 
stannous chloride yielding ethyl amidosalicylate. The phenyl salt, 
is foimed, together with phenyl bi-azobenzenesalicylate, 
when an ice-cold alkaline solution of phenylsalicylate is treated with 
diazobenzene chloride; it separates from ether in yellowish-red 
needles, and from cold alcohol in well-defined crystals, melts at 121®, 
and is readily soluble in ether, chloroform, and benzene, but more 
sparingly in alcohol, acetone, carbon bisulphide, glacial acetic acid, 
and soda. 

J^hemyl hi-mobenzeviesaUcylate, 0II'06H3(]SraPh)2*C00Ph, forms 
compact, granular crystals, melts at 148®, and is readily soluble in 
alcohol, ether, chloroform, b^zene, acetone, glacial acetic acid, and soda. 
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Azobonssenosalicylamide, prepared by heating the methyl or ethyl 
salt of tho acid with ammonia, crystallises in light-yellow needles^ 
and melts at 240®, not at 280°, as stated by Tammely. The anilide, 
OH*CoHj(N2Ph)*CO*NHPh, can be obtained by treating salicylamido 
with diazobenzene chloride in alkaline solution ; it crystallises from 
alcohol in brown plates, melts at 188 — 189°, and is readily soluble in 
alcohol, ether, benzene, chloroform, and glacial acetic acid ; it dissolves 
in Concentrated sulphuric acid with a blood-red coloration. 

AaolemmechhrobeTijgamide, N’aPh*C6H301'C0‘!NrH2, is formed when 
azobenzenesalicylic acid is heated with phosphorus pentachloride, and 
the product treated with ammonia; it separates from alcohol in yellow 
crystals melting at 210°. The corresponding aniUde, 

IfaPh-aHsOl-OO-FHPh, 

prepared in like manner, separates from alcohol in yellowish, nodular 
crystals, and melts at 198°. 

Azohenzeii&nietaJiydroxyhenzoic add, OH'C6H3(!N'2Ph)-COOH, sepa- 
rates from benzene in golden crystals, melts at 213°, and is readily 
soluble in alcohol, ebher, chloroform, acetone, glacial acetic acid, and 
soda, but only sparingly in benzene ; when warmed with stannous 
chloride, it yields metahydroxyamidohenzoic add [OH : OOOH : HH2 = 
1:3:4], a colourless, crystalline compound, which darkens at 230°, 
and melts at 235° ; when this amido-acid is diazotised, and the pro- 
duct warmed with hydriodic acid, iodometdhydroxrjhenzoio add is 
obtained. This compound crystallises from water in large, yellowish 
needles, sublimes at 160 — 170°, melts at 196°, and seems to have tho 
composition OtHsIOs -f iH20; when treated with sodium amalgam, it 
is converted into metahydroxybenzoic acid. 

When parahydroxybenzoicacidis ti*eated with diazobenzene chloride 
in ice-cold, alkaline solution, bi-azobenzenephenol (m. p. 130°), and 
azobenzenephenol (m. p. 150 — 151°) are formed, but no azo-derivative 
of hydroxybenzoic acid is produced. Tho compound, obtained by 
ti*eating parahydroxybenzoic acid with diazosulphanilic acid in ice- 
cold alkaline solution, has not tho constitution 

S 03 H-OeH 4 -N 2 -OeH,(OH)^OOOH, 

as supposed by Griess (Per., 15, 2190), but is the sodium salt of a 
hydroxyparazobenzenesnlphonic acid of tho constitution 

OH-OoHi-Ha-CeH^-SOaH. 

This acid is identical with tlic compound formed by the combination 
of phenol and diazosulphanilic acid ; its sodirnn salt crystallisos in 
reddish-yellow, lustrous scales, is readily soluble in hot water, and has 
the composition OH*08H4']Sr2’0cH4-SO3hra + 2H2O; its barium salt 
crystallises from hot water in red, lustrous, rhombic plates (+ HaO), 
and in yellow needles ( -4* 1 JHsO), and is very sparingly soluble iu 
cold water. 

Azo-derivatives of paramethoxy benzoic acid could not be obtained. 

Azohmzene-P-resorcylic add, K'aPh'06H2(OH)a*OOOH, is formed, 
together with bi-azobenzeneresorcinol (m. p. 217°) when /3-resorcylic 
acid is treated with diazobenzenzene chloride in ice-cold, alkaline 
solution; it crystallises from acetone in dark-red needles, melts at 



1038 


ABSTRACTS OF OHEMIOAI. PAPERS, 


alDOTit 189® wifeli evolution of carbonic anliydride, and is readily soluble 
in chlorofomi and hot alcohol, but more sparingly in other, beiizcno, 
and acetone, and insoluble in watei* ; it is ptniially decomposed by 
recry stallisatioii from acetone, yielding bi-azobonzenoresorciiiol, with, 
evolution of carbonic anhydHdo. F. S. K. 

Orthohydroxyazo-dyes, By S. v. Kostanecki and J, D. Zibell 
(H er., 24, 1695 — 1699). — The anthoi's have studied the azo-dyes from 
the hydroxybenzoic acids, and find that the action of diazobenzene 
chloride on paiahydroxybenzoic acid is quite diffei*ent to its action oh 
the ortho- and mcta-acids. 

PhenvlazosalicyJic acid and phonylazometahydroxybonzoic acid ai^ 
best obtained by adding diazobenzene chloride to the hydroxybenzoio 
acid in the presence of sodium carbonate. The dye is precipitated 
from the soda solution with acid, and crystallised from alcohol. 
Phenylazosalicylic acid decomposes at 211® ; plienylazohydroxybonzoic 
arid at 205”. The latter does not dye mordanted cotton. 

Parahydroxy benzoic acid and diazobenzene chloride yield a product 
which is only pai'tly soluble in sodium caibonate. The soluble portion 
<*rystallises from dilate alcohol, in which it is easily soluble, in orange 
tablets, melts at 150®, and was identified as pheuylazopheuol. The 
insoluble portion crystallises from alcohol in browiiish-i*cd leaflets, 
melts at 131®, and was identifled as phcnyldisazophenol. Thus 
parahydroxybenzoio acid reacts with diazobenzene chloiide in the 
same way as ^-naphthol carboxylic acid (m. p. 157®), which also loses 
the carboxyl gi’onp. 

Griess (Abstr., 1883, 182 ; 1884, 1018) has stated that parahydroxy- 
benzoic acid reacts with diazosnlphanilic acid in the same way as 
salicylic and metahydroxybenzoic adds. The authors, however, find 
that when diazosnlplianilic acid is added to a solution of parahydr- 
oxybenzoio acid containing sodium carbonate, a compound is obtained 
ciystallising in golden-yellow leaflets, which answers to the descrip- 
tion of the compound obtained by Griess, and gives on analysis 
numbers agreeing with his numbers. Those nnmboi*s, howevoi*, agree 
with the formula SOjNa’ChHrlTj-ObHi'OH -f 2H3O. The authors 
have made a complete analysis of the compound, and find that it is 
identical with the sodium salt of the compound obtained from diazo- 
ftulplianilic acid and phenol. 

The authors were unable to obtain azo-dyes of parahydroxybenzoio 
acid by the action of diazobenzene chloride or diazosulphanilic acid 
on parahydroxybenzoio acid, under many vaiying conditions. 

B. 0. Bi. 

Tetrazotic Acids, Oxy- and Dioxytetrazotic Acids. By W. 
Lossen {Annalen^ 263, 73 — 80). — The author and Mieran have pro- 
vioxLsly shown that an acid of the composition C7H(slSr402 can bo 
obtained by ti’eatiug beiizeuylamidine nitrite with mineral acids ; the 
further investigation of this subject has brought to light the follow- 
ing facts. 

Other amidinos containing tho atomic complex i!TH'C'NE[2 give 
acids analogous in composition to that produced from benzcnylamidine, 
but those amidines in which tho hydrogen of the amido- or imido- 



ORGANIC CHEMISTRY. 


1039 


group has Tboen substituted by an alkyl group give no such com- 
pounds. 

The acids pi*epared from the amidinos have the general formula 
X^ChTiOsE; on treatment with sodium amalgam, they lose cither one 
or two aioms of oxygen, yielding acids having the composition 
X'ONTiOH and X'OKill respectively. 

The oxygen-free compound obtained from benzonylamidine has the 
molecular formula C7H6*Pr45 and is a &ti*ong monobasic acid. Judging 
from its decomposition pi’oducts, it contains the unchanged benzenyl 
group, and may, therefore, be named benzenyltetrazotic acid; the 
compound of the composition OTHeNiO may be termed benzenyloxy- 
tetrazotio acid, and the compound of the composition C7H6N4OS 
benzenyldioxyietrazotic acid. 

The dioxytetrazotic acids are very nn stable in the free state, and 
have not yet been isolated ; tlicir salts are mnch more stable in solu- 
tion, but all the metallic salts are highly exidosivc in the dry state, 
and must be handled with the greatest care ; they are also decom- 
posed by concentrated sulphuric acid with explosive violence. 

The only oxytctrazotic acid yet prepared is benzenyloxytefcrazotic 
acid; as regards stability, it seems to be intennediate between benzenyl- 
tetrazotic acid and benzcnyldi oxytctrazotic acid ; the anhydrous com- 
pound readily decomposes, but when in combination with 1 mol. of 
water of crystallisation it is stable. 

The tetrazotic acids are very stable; benzenyltetrazotic acid is 
decomposed by concentrated hydrochloiic acid and by potash only 
at a high tempemture. 

The constitution of these new compounds has not yet been dotcr- 
minod, and thei*e are but few facts from which any conclusions can 
be drawn. It is probable, in the first place, that since bonzcnyldioxy- 
tetrazotic acid gives benzouitiiJe on clecomposilion, it contains the 
group CPh=, and since it is formed by the action of nitrous acid on 
the amidino, its constitution is probably represented by the foimnla 
XO'NlCPlrX'N'OH ; this view is in accordanc»e with the fact that 
substituted ainidines give no analogous compound, and also with the 
redactions of the acid and with those of its derivatives. Bonzeiiyltetr- 
azotic acid is probably also a benzenyl derivative, as it is formed by 
tlio action of sodium amalgam on a cold dilute solution of the dioxy- 
totrazotio acid : when heated with coueontraied Irydi'oohloric acid, it 
is decomposed into aniline, carbonic aubydrido, nitrogen, and ammo- 
nia, and its ethyl salt under the same conditions gives benzoic acid, 
ammonia, niti-ogon, a little carbonic anhydnde, and probably also 
aniliue, ethylamine, and ethyl chloi'ido ; it may possibly be a tetrazole 

•derivative of the constitution CPh<^, , |l, or it may have the con- 




htitntion NH!OPli'Nr<[^, in which case it would he tUo imido-deri- 

NT 

vativo of Curtins’ honzoylazoimide, (this vol., p. 56 ). 

An account of the experimental work on this subject is given in the 
following abstracts. F. S. 
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BenzenyldioEytetrazotic Acid. By W. Losskn and F. Mtsiuo 
(Annalen, 263, 81 — 87). — Benzenyh/tnidine hemenyldloj^ytetrazotate^ 
C^ii^ 2 ,O^KJ!^lOn, is best prepared by mixing an aqueous solution 
(80 O.C.) of potassium nitrate (80 grams) with a solution of bonssonyl- 
amidine hydrochloride (20 grams) in water (100 grams) hoatod at 
60 — 70°, and then adding, drop by drop, sulphuric acid of sp. gr. 1’2 
(20 c.c.) ; after keeping for two hours, the precipitated salt is sepa- 
rated by filtration. The yield is, at the most, 37 grams from 
100 grams of the hydrochloride ; during the pi*ocess nitric oxide and 
nitrogen are evolved, and some of the product undergoes docomposi- 
tion with formation of benzonitrile. It crystallises from boiling 
alcohol in lustrous plates, explodes at about 178°, and is readily solu- 
ble in hot alcohol, but only sparingly in hot water, and almost insolu- 
ble in ether. The potas^iium salt, 0tH6N402K, is deposited in oiystala 
when the benzenylamidine salt is treated with alcoholic potash, or 
with an alcoholic solution of potassium acetate; it crystallises in 
needles or plates, explodes violently when heated, when rubbed, or 
when brought into contact with concentrated sulphuric acid, and is 
very readily soluble in water, but only sparingly in cold alcohol, and 
insoluble in ether. The silver salt, C7Ho!N’402Ag, is obtained as a 
white pi*ecipitate on adding a solution of silver nitrate to a solution 
of the potassium salt; it is very explosive. In solutions of the 
potassium salt, barium chloride, lead acetate, and mercurous nitiuto 
produce colourless precipitates, which are explosive in the dry state ; 
solutions of ammonium chloride, hydroxylamine hydrochloride, and 
methylaniline hydrochloride give crystalline precipitates, and a solu- 
tion of rosaniline gives a voluminous, dark-red precipitate. 

The free bemenyldioxytetrazotic acid is very unstable; on adding 
a mineral acid to a solution of the potassium salt, the liquid turns 
yellow, but becomes colourless again on warming, uiti*ogen and 
nitric oxide being evolved, with foimation of benzonitrile. 

F. S. K. 

Metanitrobenzenyldioxytetrazotic Acid. By W. Lossmn and 
M. ITkuuert (AimdleQi^ 263, 87 — ^92 ). — Botassiwn meltuntrohenssenjff^ 
dioxytetrasotate^ is deposited in crystals, tt)goth(»r 

with the corresponding amidine salt, when a solution of metauitro- 
benzenylamidine hydrochloride is mixed with excess of a concen- 
trated solution of potassium nitrite, and nitric acid addod to tho 
mixture until a regular evolution of gas takes place ; tho two com- 
pounds can be separated by ti*eating the mixture witli hot water or 
hot alcohol, in both of which the amidine salt is almost insoluble. 
The potassium salt can also be obtained by boiling the amidine salt 
with a concentrated solution of potassium nitrite, or by agitating it 
with alcoholic potash. It ciystallises from hot alcohol in small, 
moss-like needles, is very explosive, gives Liebermann’s reaction, and 
is only sparingly soluble in cold water and cold alcohol. The free 
acid could not be isolated ; when a solution of tlie potassium salt is 
treated with strong mineral acids, and when the load salt is decom- 
posed mth hydrogen sulphide, metanitrol^zonitrile is formed witli 
evolution of gas. The haritun salt, (N'02*(AH4N402)sBa, prepared by 
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precipitating a solution of tlie potassium salt witB barium chloride, 
is a colourless, explosive compound almost insoluble in water and 
alcohol. The siUer salt, K0s-C7H4N‘402Ag, is a dirty-white, explosive 
compound, very sensitive to light. The ammonium salt, 

NO/C7H4N402-NH4, 

is precipitated in needles on adding ammonium chloride to a solution 
of the potassium salt ; it is apaiingly soluble in water, but readily in 
alcohol, and explodes at about 152®. The hydroxylamine salt, 
!N0 ji“ 07H5N'402,NH2*0H, crystallises in needles, and is rather explo- 
sive. The pJienylhydrazine salt, N02*C7H5N402,N!2H3Ph 4- ILO, crys- 
tallises in yellowish needles, and melts at about 130“ with decomposi- 
tion ; in solutions of the potassium salt, the hydrochlorides of aniline 
and metaphenylenediamine also produce crystalline precipitates. The 
metamtrohefizenylamidine salt, N02‘C7H6N402,H^02*C7H7!N’2 (see above), 
is a yellow, crystalline powder which melts at about 176°, and is in- 
soluble in the ordinary solvents ; it is rapidly decomposed by con- 
centrated sulphuric acid, but only slowly by dilute hydrochloric acid. 
The ethyl salt seems to be decomposed by alcohol. P. S. K. 

Phenethenyldioxytetrazotic Acid. By W. and C. LOwSsen 
{Armalen^ 263 , 92 — 95). — Phenethmylamidine plienethenyldio vyteitr-- 
oLzotate^ C7 HioN 2>C8 Hh 1^'402, is gi^adually precipitated when a solution 
of phenethenylamidine nitrite (10 gx*ams) in water (150 — 200 c.c.) at 
about 60® is mixed with a saturated solution (10 — 15 c.c.) of potas- 
sium nitrite, and then dilute sulphuric acid added until the evolution 
of gas commences ; the yield is, at the most, 20 grams from 100 grams 
of the amidinc salt. It crystallises fi'om hot alcohol in slender 
needles, and from water in well-defined, rhombic crystals, a : 5 : c = 
0'551 : 1 : 0*407, is moderately easily soluble in alcohol, but only 
sparingly in ether, and almost insoluble in cold water ; it is decom- 
posed by boiling water with formation of phenyhicotonitrilc. The 
potassium salt, C8H7Br402K, prepared by tritumting the amidine salt 
with alcoholic potash, crystallises fi*om boiling alcohol in large, 
nacreous plates, and is readily soluble in water, but only spaidugly in 
cold alcohol, and insoluble in ether; its aqueous solution undergoes 
decomposition on boiling, with foimation of pheuyhvcetonitrile, and 
the dry compound is liighly explosive. The silvor salt, 08H7N402A^, 
is obtained as a reddish precipitate on adding silver niti'ato to a solu- 
tion of the potassium salt ; it firsu becomes colourless, buii on exposux*e 
to light a^in turns reddish, then brown, and finally black; it is 
highly explosive, and is very readily decomposed by alxalis. 

Jf. S. K. 

Reduction of Benzenyldioxsrtetrazotio Acid. By W. and 0. 
Lossbn {Anmlen^ 263 , 96 — 108). — Benzenyloxy^etrazotio aoid and 
henzenyltetrazotio acid are both produced when an aqueous solution of 
the potassium salt of beuzeuyldioxyteirazotic acid is reduced with 
sodium amalgam ; the two products cannot be easily separated. When * 
a warm concentrated solution of the potassium salt of the dioxy-acid 
is treated with excess of sodium amalgam, benzenyloxytefcrazofcio acid 
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IS tine solo product, wliorcas when a cold 6 — 8 pei* ceut. solution of 
the potassium salt is eiii])loyod, only a small quantity of bonssonyloKy- 
tctrazotic acid is formed, the principal product being boniaenyltctr- 
azotic acid. 

Bmcfwjh.njtetmzotio aoid, O^Hb’N’iO + H2O, crystallises fi*on> 
boiling Avator in needles, and from cold dilute alcohol in roddisli- 
yellow, rhombic or monosymmetric forms ; it loses its watoa* at 150®, 
melts at 175® -with explosive decomposition, and is soluble in alcohol 
and other, but is reprecipitated from the solutions on tho addition of 
light petroleum. The anhydrous acid readily uuclorgoes decomposi- 
tion, on keeping, with evolution of nitrous fumes ; it seems, also, to- 
be decomposed by anhydrous solvents, such as benzene, even at the 
ordinary temperature, but it is not acted on by boiling hydrochlorio 
acid or dilute sulphuric acid. Concentrated niiric acid decomposes it 
in the cold, but concentrated sulpbuiic acid has no action until the 
temperature rises to about 250® ; the solution in hot sulphunc acid 
gives Liebormann’s reaction, whei^eas the undeoomposed acid does not. 
The results of molecular-weight determinations in phenol solution 
were in accordance with those required by a compound of the mole- 
cular foimula given above. The potasdwn salt, C7H5!N‘40K, separates 
fix>m alcoholic ether in crystals, is readily soluble in water and alcolnd, 
and explodes when heated. The barium salt, (07H6N40)iBa H- 
crystallises in plates, loses its water at 105®, and is readily soluble 
in water, but more sparingly in alcobol. The silver salt, 07H6N'40 Ag, 
is insoluble in water, and darkens on exposure to light. In solutions 
of the potassium salt, the nitrates of lead and mercury produce a 
colourless, copper sulphate a light-green, and feriic oliloi*ide a reddish- 
brown precipitate. 

BenzenyUetrazotlc add, crystallises from hot water in long, 

colourless needles, and from cold alcohol in rhombic forms, melts at 
212 — ^213° with decomposition, and is moderately easily soluble in 
alcohol, hut only sparingly in ether, and almost insoluble in benzene, 
light petroleum, and cold water*. When the acid is carefully heated 
at its melting point, it tuims wine-red, and, on cooling, tbc liquid 
solidifies to a colourless mass, in which is imbedded a sinull quantity 
of a pnrple-red substance, insoluble in water, and only sparingly 
soluble in dilate alcohol ; when heated quickly, the acid decomposes 
suddenly, with dovolopnient of light and heat, yielding a thick, diu*k- 
greeu, very stable liquid, which is i*eadily soluble in alci.liol. ilolccu- 
lajvweight determinations in phenol solution gavo results in accord- 
ance with those required by tho molecular formula O7II0N4. Tbo 
potassium salt, C7H5N4K, crystallises from alcoholic ether in nacreous 
plates, and decomposes on heating. The barium salt, (07H6]S"4)sBa + 
3H3O, crystallises in thin plates. The siZver salt, C7H4N4Ag, is colour- 
less, and moderately stable in the light. Copper sulphate, silver 
niti*ate, and the two niti’ates of mercuiy produce precipitates in an 
aqueous solution of the acid, and, with a solution of the potassium 
sadt, mercuric chloride and lead nitrate give a colourless, cobalt 
nitrate a bright-red, and ferric chloride a yellowish-brown precipitate. 
The ethyl salt, C7H5N'4Bt, prepared hy heating the acid with an 
alcoholic solution of potassium ethoxide and ethyl iodide, is a modcr- 
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ately thick oil, insolnhle in water, bat soluble in alcoliol, ether, and 
concentrated hydrochloric acid ; it cannot be distilled. 

I\ S. K. 

Ortiaochlorophenylliydraziiie. By C. WilIiCIbrodt (J7cr., 24, 
1660 — lot >2). — Oi*thochlorophenylhydrazine hydrochloride is obtained 
by reduction of orthochlorodiazobenzene chloiide with stannous chlor- 
ide and hydrochloric acid. It is a white, crystalline compound, and 
decomposes about 200®. 

Orthoohlorophenylhydraziue is obtained as a white, crystalline 
mass on adding excess of strong ammonia to an aqueous solution of 
the hydrochloride. It is soluble in hot water, alcohol, ether, and 
benzene, and is fairly stable to light, air, and a gentle heat. 

Pic'n/Zort7iOc7iZoro2j7i#>w7/Z/*2/drdt;jwip is obtained by mixing hot alcoholic 
solutions of the hydrazine hydrochloiide and pieryl chloride. It 
crystallises in thick, red pi‘ism&, and melts at 160®. From benzene, it 
crystallises in yellow plates containing 1 mol. of benzene, which it 
loses when heated at 100°. From pseudocumene, or from an alcoholic 
solution of pseudoemnene, it crystallises in thick, yellow prisms 
containing 1 mol. of the hydrocarbon, which it loses when heated 
at 100°. 

J^irntromfroBOj^henylortTwclihraaohenzene. CoH 401 '!Nrj*C 6 Hs(NOi) 2 'NO, 
is obtained by boiling picrylorthochlorophenyl hydra zinc with acetic acid 
in a I'cflnx apparatns. It ciystallises in yellowish-red prisms, melts 
at 244 — 245°, and is quite insoluble iu benzene. E. 0. R. 

Configuration of w-Isonitroacetophenone (Benzoylfonn- 
oxime). By H. G. Sodkkbaum (Ber., 24, 1381 — 1388). — ^An acetyl 
derivative could not be obtained by the interaction of bcnzoylform- 
oxime and acetic anhydride ; benzoic cyanide was the only product ; 
its foiTuation, however, px’oves that the oxime belongs to the ^-series, 

and has the formula On treating the oxime with acetic 

JN'OH 

chloride at the ordinaiy temperature, a compound is deposited of the 
formula OjoHioNOsCl; Cluisen and Manasse, who first prepared it, 
supposed it to ho the acetyl derivative ; in all ])rol)al>ility, however, 
it is either the owimacatate hydrochloride^ BzCH'N*OAc,H01, or a 
Lydroxychlorifle of the same oximacetato, of tho foimula 

OH-OPhCl-OH:NOAc. 

By tho action of water at the ordinary temperature, tho hydrate of 
henzoylformosdme acetate, OPh(OH)/CJB[I]SrOAc is formed, crystal- 
lising from chloroform in colourless, lustrous needles which melt at 
131°. The oxime is regenerated on warming with dilute hydro- 
chloric acid or by treatment with concentrated sulphuric acid at the 
ordinary tempci*atnre. The acetyl derivative yields phenylhydroxy- 
acetic acid on hydrolysis with dilute soda; with sodium carbonate 
solution, however, dn,ph€fnylJiydroxytHJedone, OH-CHBz*COBz, is 
formed, and crystallises from benzene in yellow, microscopic needles 
melting at about 170° ; the molecular weight, determined by Baoult’s 
method, agrees with the formula. 
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The above oximacetato appears to bo tho a-modificatiou . •F, 

^ ^ AcO'IT 

and is probably formed from the intermediate /3-dorivativo by mole- 
cular rearrangement induced by the action o£ hydrogen cliloi‘idi\ 
The formation of the peculiar hydrolysis products may bo explained 
by assuming that the a-oxime is first foimed ; this, being unstable, 
decomposes into hydi*oxylamine and the aldehyde, the lattei* com- 
pound being afterwards further changed in tho manner shown, 

J. B. T. 


The Induline Group. By O. Fischbu and' B. Hbpp {AnnaUn, 
262, 237— 264y — JtositidAil'wies . — ^It has heen shown in a previous 
paper (Abstr., 1890, 908) that rosindulines are produced by the 
action of a large number of naphthaleneazo-derivatives, or nitroso- 
naphthalene derivatives on aniline or analogous bases; in the 
preparation of these dyes quinoneanilides, such as anilidonaphtha- 
quinoneanil, are foiuned as iiitei'mediate products just as dianilido- 
quinonedianil (azophenine) is foi'med in the preparation of the bine 
indulines of the benzene seiies. In order to obtain a good yield of 
the rosindnline, it is not necessary to work nnder conditions which are 
favourable to the production of quinoneanilides ; on the contrary, the 
yield is considerably larger when the quinoneanilide is obtained in 
only small quantities, because it is only when in the nascent state 
that it is readily transformed into a rosindnline. Tho conditions 
favourable to the formation of a quinoneanilide are (1) a compara- 
tively low temperature in the fusion process, and (2) the presence of 
some diluent ; consequently when aniline is boiled with benzencazo- 
a-naphthylamine hydrochloride in glacial acetic acid solution, and 
when niti^sophenyl-a-naphthylamine is heated with aniline in 50 per 
cent, acetic acid solution, anilidonaphthaquinoneanil is formed in 
large quantities. 

In preparing phenylrosinduline from henzeneazo-a-naphtliylamino 
and aniline (Zor. cit ), benzeneazo-a-phenylnaphthylamine (loc, cit,') is 
first formed; as the last-named compound dissolves in sulphuric acid 
yielding a blue solution, whei'eas the rosindnline gives a green solu- 
tion, the course of the i*eaction can be easily followed. 

AuiUdoisontiphthi/lrosinduline, OJ8H26K4, is formed in small quantiticK 
in preparing phenyh'osinduline as previously described (Abstr,, 1888, 
1291, and 1890,909), and remains undissolved on extracting tho melt 
with hen/eno It ciystallises from hot alcoholic xylene in bronzo- 
colonred needles, melts at a very high temperature, and is very 
sparingly soluble in all ordinary solvents ; it dissolves in concentrated 
sulphuric acid yielding a green solution in which an indigo-blue, 
flocculent precipitate is pi*oduced on the addition of water. The 
hydrochloride, C38H26N4,HC1, crystallises from alcohol, in which it is 
sparingly soluble, in bronze-coloured plates. When anilidoisonaphthyl- 
rosinduline is heated at 180 — 200® with a mixture of glacial acetic 
acid and concentrated hydrocliloidc acid, it is decomposed into aniline 
and a base of the composition 026B[i8N'202, which is probably a 
hydroxy-derivative of the isonaphthylrosindone (hydroxyphenyldi- 
naphthazine) previously described (Abstr., 1890, 910). This new 
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base dissolves in alcoholic benzene yielding^ a rose-coloured solution 
which shows an intense orange-yefiow fluorescence ; its hydrochlor- 
ide crystallises in green plates, is nnstable, and dissolves in alcohol 
yielding a solution having a greenish-yellow fluorescence. 

Rosindulines can be prepared from a-amidoazo-a-naphthylamino : 
When flt.-ainidoazo-a-napbthylamine hydrochloride (1 pai*t) is heated 
with aniline (2 parts) and aniline hydrochloride (1 part) at 
160 — 180°, phenylrosinduline and isonaphthylrosinduline (Abstr., 
1890, 908) are obtained. 

]NT 1 3 

Phenylrosiiidulmesnljphomo acid, 06H4<j^pj^^OioH5lN*06H4'S03H, 

is formed when phenyh'osinduline is heated at 100® with concentrated 
sulphui’ic acid; it is a red, very sparingly soluble powder. The 
sodium, potassium, and ammonium salts are only very sparingly 
soluble in boiling water, from which they ciystallise in thin plates. 
When the acid is heated with water at 200°, it is decomposed into 
rosindone and metamidobenzenesulphonic acid. 

Bosindone can be converted into a sulphonic acid by treating it 
with sulphuric anhydi‘ide ; this acid dyes silk a yellowish-red shade 
which shows a fiery-red fluoresence, and its salts are readily soluble, 

BromwosMone, C 2 jHi 3 N 30 Br, is deposited in the form of a red 
powder on adding bromine (2 mols.) to a well-coolod glacial acetic 
acid solution of rosindone ; it ciystallisos from alcoholic benzene in 
bright-red prisms, and is almost insoluble in cold glacial acetic acid, 
but more readily in alcohol and chloroform, Both bromorosindone 
and its sulphonic acid are eosin-ooloured dyes ; the shades obtained 
ai*e brilliantly fluorescent. When chlorine is passed into an acetic 
acid solution of rosindone, the colour gradually disappears, and a 
colourless compound containing chloiino, probably a ketochloride, is 
deposited on tlie addition of water. 

Bosindonic acid, C 2 iHi 4 NaOs, is formed when rosinduline, rosindu- 
linesulphonic abid, or rosindone is wanned with a glacial acetic 
acid solution of chromic acid until the solution becomes colour- 
less. It separates from a mixture of benzene and light petr- 
oleum in colourless crystals, melts at 209®, and is insoluble in water 
and only sparingly soluble in alcohol, but readily in ether and 
benzene ; it dissolves in concenfci*ated sulphuric acid yielding an in- 
tensely yellow solution, which becomes colourless on the addition of 
water. The silver salt, OiaHuNaOjAg, crystallises from hot water in 
shining plates ; the potassium salt and tho sodium salt are readily 
soluble in water, but the barium salt and the calcium salt are only 
sparingly soluble, and the copper salt and the lead salt are 
insoluble. 

Amlidoi^a^hthaquinonedianil, lSrHPh'OioH 6 (MrPh )2 [ (BPh) % : MHEPh = 
1 : 4 : 2], is formed as an inuermediate product in the oxidation of tri- 
anilidonaphthalene to phenylrosinduline by mercuric oxide (Abstr., 
1890, 908) ; it crystallises from benzene or alcohol in orange-yellow 
prisms, melts at 159°, and on reduction with zinc-dust and acetic acid 
is converted into trianHidonaphthalene. 

Qumoneanilides dnd Azophemnes. — When orthonitrophenol (1 part) 
is boiled for a few hours with aniline (2 pai*ts) in 50 per cent, acetic 

VOL. LX. 4 a 
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acid solntion, a considerable quantity of dianilidoquinoneanil, identi- 
cal with the compound obtained by Zincko and Hagen from qainone 
and aniline (j5er., 18, 788), is deposited. The compound obtained 
from dibromonitrosophenol and previously described by the authors as 
hydroxyassophenino (Abstr., 1888, 456) and the substance prepared 
by Kohler from paranitrosometahydroxydiphenylamino (Abstr., 1888, 
587) are both identical with Zincke and Hagen’s dianilidoquinono- 
anil. 

Toluazophenine, 06H2(N07H7)2(NHC7H7)3 [(!N‘07H7)2 : (N’H07H7)a 
= 1:4:2: 5], was first prepared by Kimich (J5er., 8, 1031), who 
erroneously assigned to it the composition C4oHj7N50 ; when boiled 
with methyl alcohol and concentrated sulphuric acid, it is decomposed 
into paratoluidine and diparatoluidoquinone. 

The compound prepared by Holting and Witt (Her., 17, 82) from 
orthamidoazotoluene and paratoluidine has the composition OtoHuK^ 
and not C42HjnK5; when boiled with methyl alcohol and con- 
centrated sulphuric acid, it is decomposed into (litohtidotoVuquinone, 
06H02Me(]S‘H07H7)2, and paratoluidine. This ditoluidotoluquinone, 
crystallises from alcohol in brown needles, melts at 178°, and is iso- 
meric with the symmetrical compound (m. p. 241®) previously ob- 
tained by the authors from toluquinone and paratoluidine (Abstr., 
] 890, 912) ; its constitution is, therefore, represented by one of the 
two formulae [Me : O2 : (HH07H7)2 = 1 : 2 : 5 : 3 : 4 or = 1 : 2 : 6 : 4 ; 6], 
so that the original compound of the composition C35Hailir4 is an 
azotoUne of the constitution 

[Me:(]SrC7H7)2:(NHC7H7)2 = l:2:5:3:4, or = 1 : 2 : 5 : 4: 6], 

The compound of the composition O18H14K3O2, obtained by Fevre 
(Abstr., 1883, 734) from nitrosoresorcinol and aniline, is probably a 
hydioxyanilidoquinoneanil of the constitution [0 ; OH : NPh : NHPh 
== 1 : 3 : 4 : 6] ; when boiled with methyl alcohol and sulphuric acid, 
it is decomposed into aniline and a crystalline compound of the com- 
position Ci^iiHOa, which melts at 189°, and is probably methoxyanil- 
idoquinone. 

BemeneinduUnes, — ^Amidoazobenzeneindulino, f Abstr, 1890, 764) 
melts at 125°. The liydrocMoride^ CiaHjjNjjHOl, ciystallisos in 
biwvnish-red prisms ; the hydrohromide, OihHnN»,HBr, crystallises in 
yellow, lustrous needles and is lather sparingly soluble in watoi*. The 
vitrate^ 0^ijK3,HN03, is a bronze-coloux’ed, crystalline powder which 
dissolves in water yielding a reddish-violet solution. 

Amidophenylinduline, the preparation of which is described in tho 
German patent, Ko. 50,534, crystallises from alcohol or benzene in 
greenish prisms, melts at 150 — 152° (not at 255 — 260° as stated in 
•the patent), and is only spaiingly soluble in benzene ; the hydrochloride 
is very sparingly soluble in water. The nitratp^ 024Hi8N4,H]Sr03, 
crystallises in green, and the aiirocJiloride, C«Hi8N4,HAuOh, in bronze- 
coloured plates. When the base is heated with concentrated hydro- 
chloric acid at 1 50°, it is decomposed into ammonia, aniline, and a 
hydroxy-compound which is only very sparingly soluble in alcohol, 
yielding a reddish- violet solution. 

BhenyUndnMne^ O24H17H3, is obtained when amidophenylinduline is 
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-diazotised in alcoholic solntion, ihe solution of the product heated to 
boiling, dilated with water, and the base precipitated with ammonia. 
It crystallises from a mixture of methyl alcohol and benzene in thick, 
red plates, melts at 230 — 231®, and is readily soluble in benzene, but 
only sparingly in methyl alcohol, and almost insoluble in light petr- 
oleum ; it dissolves in concentrated hydrochloric acid and sulphuric 
acid with a blue, in dilute mineral acids with a bluish- violet, and in 
acetic acid with a red coloration. The hydrochloride and the sulphate 
crystallise in green prisms. 

Further investigation has shown that the compound (m. p. 
229 — ^230®) obtained by heating azophenine with concentrated hydro- 
chloric acid, and which was first thought to be anilidoquinonedianil, 
CS 4 H 19 I 73 (Abstr., 1890, 912), is identical with the phenylinduline just 
described ; this fact shows* that phenylinduline must have the con- 

4 ^ 

fetitution KPhlOsHa-^-^pi^^OsHi. The benzeneindulines are, there- 
2 

fore, like the rosindulines, derivatives of paiaquinone, whereas the 
safi^nines and eurhodines are derivatives of orthoquinone. 

The blue compound obtained by boiling amidoazobenzene hydro- 
chloride with aniline hydrochloride in aqueous solution contains 
oxygen, and does not belong to the same class of compounds as the 
indulines. 

Indazine, a blue dye obtained by treating niti*osodimethylaniline 
with diphenylmetaphenylenediamine, is the hydrochloride of a base 
which has many propeirties in common with the saffranine bases, but 
which, like the indulines, is free from oxygen; the free base, 
CaeETaaTTi, crystallises from benzene in compact bronze-coloured 
prisms, melts at 218 — 220° ?, and efiSoresces on exposure to the air 
owing to loss of benzene. It is readily soluble in alcohol and benzene, 
but only sparingly in ether, light petroleum, and hot water, and in- 
soluble in alkalis ; it dissolves in concentrated sulphuiic acid yielding 
a green solution which turns yellow on the addition of water. The 
hydrochloride and the sulphate dissolve finely in water giving bluish- 
violet solutions, but the nitrate is only sparingly soluble. 

ISTiti'osoaniline combines with diphenylmoiaphcnylenediamine form- 
ing a violet indazine; nitrosodiphenylamino and the mota-base give a 
blue compound. F. S. K. 

Dichloromaleinanil Chloride. By R. Ankoduiz and 0. Beavis 
(A/maZen, 263, 156 — 163 ). — Dlchloromalebnanil chloride^ 

COhOOIa 

is easily obtained in a pure condition by heating succi nanil (1 mol.) with 
phosphorus pentachloride (4 mols.) at 130°, until tine reaction is at an 
end, and then distilling the product under greatly reduced pi'essure. 
It crystallises fi*om light petroleum and glacial acetic acid in colourless, 
transparent prisms, melts at 123 — 124®, boils at 179° under a pressure 
of about 11 mm., and is very readily soluble in chloroform, carbon 
bisulphide, and acetone ; whenti*eated with boiling water, it is gradu- 
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ally converted into diohloromalemanil (m. p. 203”), the componiid 
which Kander considered to be produced dii*oetly by the action of 
phosphorus pentachloride on succinanil (Absir., 1885, 651). 

7 ^7 a 7 / .7 fi 01 - C ( OMo )_ . 

BiMoi'omaleiumul dimpthxjl ether^ Jj <-h‘- 

posited in colourless needle?-, when the ]>recodiug compound is dis- 
solved in waam alcohol, and the solution then allowed to cool ; it 
melts at 110° and is gradnally converted into dichloromaleinanil 
when boiled with a mixture ot methyl alcohol and hydrochloric acid. 
The corresponding diethyl ether, OiaHisOIJNTOi, crystallises from 
alcohol in colourless, lusti’ous prisms, melts at 96-- 97°, and is con- 
verted into dichloromaleinanil by boiling alcoholic hydrochloric 
acid. 

A compound of the composition CuHqCbNO, which has pos^bly 

the constitution foimedwhensuccinanil (1 mol.) 

is wanned with phosphorus pentachloride and the product treated 
with methyl alcohol ; it melts at 91®. F. 8. JBZ. 


Formation of TManliydro-compounds. By P. Jacoiison and 
A. Frankenuacheb 24, 1400 — 1411). — ^Amidophenylmercapto- 

methylmercaptan, C(»H 4 <^^^C*SII, which was tirst obtained by 

Hofmann, may be prepared by heating azobenzeno with 2*5 parts of 
carbon bisulphide in a sealed tube for five hours at 260 — 270° ; the 
product is purified by solution in soda and crystallisation from 
alcohol ; the yield is 60 per cent, of the azobenzene employed. It is 
proposed to term the compound thiocarhamidothioj^henol ; its formation 
is probably preceded by a decomposition of the azobenzeno and 
carbon bisulphide into phenylthiocarbimide and sulphur; these, 
however, combine to form the unstable intermediate product 
SH-OaHi‘NIOS, from which the thiophenol is obtained by inta-a- 
molecular rearrangement ; this theory is supported by the fact that 
the thiophenol may bo pi*epaa*ed by the direct interaction of sulphur 
and phenylthiocarbimide at 260 — ^270°. The thiophenol does not 
react with aniline, and yields no acetyl derivative; the mercuro* 
chloride^ 073151 ^ 82 , HgCb, is colourless and ciystalline, 

Thiocarbamidothionaphthol is prepai*ed in a similar mannoi* by 
heating a-naphthylthiocarbimide with sulphur for 4—5 hours at 
220 — 230° ; it is identical with the compound foimed by the action of 
carbon bisulphide on diamidodinaphthyl bisulphide ; on oxidation, the 
corresponding bisulphide is formed, together with a small quantity of 
a second compound which crystallises from benzene in plates, and 
melts at 180° ; it is isomeric with the first compound, and is probably 
derived from a l-l'-thiooarbamidonaphthol. The nnercmoohlcn^ide is 
deposited in transparent, tabular crystals melting at 209 — ^210°. 

^-Kaphthylthiocarbamide reacts with sulphur in a similar manner 
to the o-derivatiye ; the product is represented by the formula 

OioB[i<g^^C*SH [N* : S = 3 : 4 or 3 : 2], the former positions being 
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tlie Taoi*e probable : it crystallises in small needles, and molts at 232® 
witli decomposition. 

The himljphide^ propax*ed by oxida- 

tion of the pi’ecoding compound with potassium ferricyanide in 
alkaline solution, is deposited fi^om benzene in piismatic crystals 
and melts at 180®; on boiling with alcoholic potash, the thio- 
naphthol is regenerated. No crystalline mercurochloride could be 
obtained. 

The ^nethyl ether, CioHeC^g ^C-SMe, is formed by heating the thio- 

miphthol with methyl iodide, and ciystallises from dilute alcohol in 
colourless needles melting at 73'5 — 74°. 

Oa/i'hanilamidothi^henol, C(,Hi<[g ^C-NHPh, is prepared by heat- 
ing azobenzene with two molecular proportions of phenylthiocarb- 
imide for three hours at 260 — ^270°; the product is most readily 
purified by solution in light peti'oleum or hydrochloric acid. The 
picrate crystallises from alcohol, and melts qt, 222®. The aurochloride 
forms brownish-red needles. The acetyl derivative is deposited from 
alcohol in colourless needles and melts at 167®. J. B. T. 


Action of Snlphur on Benzaldehyde. By O. A. Barbaglijl 
and A. M^equardt (Her,, 24, 1881 — 1883). — ^When benzalddhyde 
(30 grams) is heated with sulphm* (10 grams) in a sealed tube for 
36 hours (compai’e Gazzaiini, Abstr., 1888, 950), a reddish-coloured, 
crystalline mass, consisting of small, lustrous plates and rectangular 
prisms, is obtained. On opening the tube, little or no hydrogen 
♦lulphide is given off. The product is treated with ether, whereby 
the crystals are dissolved, leaving the sulphur and another com- 
pound (see below) behind. The ethereal solution is shaken with 
an aqueous solution of sodium cai*bonate, and on acidifying the 
alkaline exti'act with hydi*OGhloi*ic acid, a copious procipi&tion of 
benzoic acid occurs, whilst, on evaporating the ethereal solution, a 
4*ompound is obtained which, on repeated crystallisation from alcohol, 
forms lustious, white plates, and melts at 121 — 122° ; it is identified 
as stilbene by its melting point, and that of the dibromide obtained 
from it. The residue insoluble in ether yields, on treatment witli 
benzene or chloroform, a compound containing sulphur, ciystallising 
in white needles, and molting at 164 — 167°, which has all the proper- 
ties of 7 -thiobcn^debyde (Baumann and Fromm, Abstr., 1890, 25). 
It therefoiu appeal's probable that the initial action of sulphur on 
benzaldehyde is the formation of thiobenzaldehyde and benzoic acid, 
beiug in this stage analogous to the formation of thio-derivativeswitli 
aldehydes of the fatty seiies (see Abstr., 1881, 84; 1885, 136), likm 
thiobenzaldehyde then decomposing into stilbene and sulphur thus : 
20HSPh = OHPh!CHPh S 3 . lu this case, the formation of 
stilbene ought to bo effected by very small quantities of sulphur, and 
experiment shows that a quantity of the latter equal in weight to 
of the benzaldehyde is sufficient. Klinger (Abstr*., 1877, 306 ; 1878, 
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132) obtained stilbene by heating amorphous thiobenzaldehyde ^ith 
copper powder. A. B. L. 

Thio-denvatiYes of Benzaldehyde. By E. Bausiann and E. 
Eromm (Ber.y 24, 1431 — 1440). — The majority of thioaldehydos do- 
not volatilise without decomposition, and are very sparingly soluble 
in benzene or glacial acetic acid ; molecular weight determinations of 
them are therefore most conveniently made with naphthalene as 
solvent. The molecular depression for naphthalene is given by 
Eaoult as 82, by Eabinzi as 85*6, whilst Eykmann found it to vary 
from 68*3 to 76*6, although for the greater number of his experiments 
the value is about 70. The theoretical number deduced from Van’t 
Hoft’s formula is 69*4. The authors have determined the molecular 
depression in the case of trithioformaldehyde, a- and jS-trithiacet- 
aldehyde, and trimethylene tetrasulphide, the vapour densities of 
which are known ; the highest value was 72, the lowest 67*7, and the 
mean 69*6 ; the molecular weights thus obtained agree closely with 
those calculated from the depression in glacial acetic acid solution. 

^-Thiobenzaldehyde (m. p. 225 — ^226®) has the formula 3(07H6S), 
and crystallises with 1 mol. benzene ; on account of its analogy with 
)3-thiacetaldehyde, its present name is correct (compare this vol.» 
p. 1008). 7-Thiobenzaldehyde (m. p. 167®) also has a trimolecular 
formula ; it is proposed in future to term it a-thiobenzaldohydo io 
show its relation to o-thiacetaldehyde. 

The compound hitherto called o-thiobenzaldehyde, which is amojyh- 
ous, melts at 83 — 85®, and is prepared by the action of ammonium 
sulphide, or hydrogen sulphide, on benzaldohyde, is not a trithio- 
benzaJdehyde, but a complicated polymeride, or perhaps a mixture of 
several compounds of high molecular weight ; its foimula is prob- 
ably (07H6 S)i 2, and it is comparable with the polymeric thioform- 
aldehyde of Wohl. 

By repeated solution of this amorphous compound, a small quantity 
of j3-thiobenzaldehyde is separated; the remainder, however, is quite 
unchanged in propei’ties. The elementary analyses of sevoml pre- 
parations give 0*3 to I’O per cent, more sulphur than is re<|uix‘ed by 
the foimula (07HfrS)i, the carbon being correspondingly low; this 
may be due to the presence of a little free sulphur. 

Thiobenzaldine is obtained in small (quantity during the prepara- 
tion of polymeric benzaldehyde by the interaction of ammonium 
sulphide and benzaldehyde. 

The formation of the polymeric compound is preceded by that of a 
Lydroxymercaptan, OH-OHPh*SH, which is much less stable than 
the corresponding formic and acetic derivatives, and immediately 
undergoes condensation, the solvent alcohol probably acting as a 
dehydrating agent. The two trithiobenzaldehydes are odourless; the 
polymeric compound, when recently pi'epared, has a strong smell, 
which gradually disappears as purification proceeds. J. B. T. 

Aromatic Thioaldehydes. By E. Batoann and E. Fromm ( 5 er., 
24, 1441 — ^1456 ; compare this voL, p. 1008.). — a-Trithioparamethoxy- 
hemaldehjdey O24HS4S3O3, is prepared by dissolving the aldehyde in 
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alcoHol, adding 0*1 part of hydrochloric acid, and saturating the 
solution with hydrogen sulphide at a temperature of —6° to —10° ; 
it is I'eadily soluble in benzene, sparingly in alcohol, and is deposited 
in small, needle-shaped crystals melting at 127°. The corresponding 
^-derivative is formed in a similar manner in presence of excess of 
hydrochloric acid and at ordinary temperatures ; it crystallises with 
1 mol. benzene in transparent plates, and melts at 183°. 

By the action of hydrogen sulphide on paramethoxybenzaldehyde 
in alcoholic solution, a plastic compound is obtained which hardens 
after some time ; it softens at 75 — 77°, and contains more sulphur than 
the thioaldehydes. 

On treatment of the methoxybenzaldehyde, in alcoholic solution, 
with ammonium sulphide, a crystalline polymeric thio-derivative of 
the formula (OaHaSO)^ is obtained, melting at 90 — 92°, together with 
anisyl histiJjphide, S 3 (CH 2 'CbH 4 *OMe) 3 ; this crystallises from alcohol, 
on the addition of water, in large, thin plates. By the reduction of 
this compound, anivylniercaptan is foimed ; it is a yellow, oily liquid, 
volatile with steam. The cojpper and silver salts are yellow and 
amorphous. 

oL^iHthioHliometJioxyhmizaMehyde is pi’epared in a similar manner to 
the above para-compound, which it closely resembles, and melts at 
167°. The ^-(lerivatvoe crystallises from benzene in slender needles, 
and melts at 224°. From the mother liquors, an amorphous substance 
is deposited which softens at 60°, and melts at about 70° ; it is prob- 
ably a mixture of oxysulphides. An impure product is obtained by 
the action of hydrogen sulphide on the methoxybenzaldehyde ; 
the compound formed with ammonium sulphide is a mixture of 
various polymerides, and melts at 85 — 88°. 

OHhisdbuioxyhmzaldeliyde is a strongly refractive liquid which 
boils at 265°. The Or-tritMoaldehyde, C38H42S)03, is readily soluble, 
crystallises from alcohol in slender needles, and melts at 142°. The 
fimodAficaUon is deposited from benzene in transparent plates or 
prisms, and melts at 162 — 163°. As in the preceding cases, the poly- 
meric compounds are impure; that obtained with ammonium 
sulphide melts at 52 — 56°, and contains more sulphur than the thio- 
aldehydes. 

ix^Trithioeinfiamaldehjdei OaiHsiSj, ciystallises from alcohol and 
melts at 167° ; it is readily converted into the isomeric form by the 
action of ethyl iodide, but iodine does not cause this change. The 
P-compound is deposited in small, prismatic crystals, which do not 
contain benzene of ciystallisation, and melt at 213°. On treatment of 
cinnamaldehyde in alcoholic solution with hydrogen sulphide, a yellow, 
viscid liquid is fozmed which contains oxygen, and consists of a 
mixture of several compounds. With ammonium sulphide and 
cinnamaldehyde, a colourless, hocculent precipitate is obtained which 
does not crystallise ; it softens at 127°, and melts at 142°, and, on 
analysis, proves to be a mixture of at least two substances, one con- 
taining nitrogen, and the other more sulphur than the trithioaldehydes; 
the molecular weight is not less than 722°. 

The molecular weights of all the above compounds were determined 
by Raoult’s method in naphthalene solution. 
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These results show that in every case hitherto investigated aromatic 
aldehydes yield two isomeno trithio-denvatives, together with sub- 
stances which are either mixtures or else complicated polyiuoridos ; the 
stability of these tri-derivatives shows that the sulphur atoms ai*o 
each linked to two carbon atoms, or, in other words, that the com- 
pounds are to be regarded as tnthiomethylene substitution products. 

The tri- and poly-thiobenzaldehydes yield cinnamene and thiouessal 
on heating ; lepiden, the corresponding oxygen compound, has heon 
shown hy Japp and Klin gemann to be tetraphenyl lurf umn. Thionessal 
is therefore tetraphenylthiophen, and its formation, by heating cin- 
namene or phenylacetic acid with sulphur is an additional proof of the 
correctness of this view. J. B. T. 

Behaviour of Cinnamaldehyde towards Alkaline Hydrogen 
Sulphites. By F. Hbusler (J7er., 24, 1805 — 1807). — The reaction 
which takes between cinnamaldehyde and alkaline hydrogen sulphites 
was first examined hy Bertagnini 85, 271), and has been 

utilised by Bertram and Gildemeister for estimating the <j[uanfcity of 
cinnamaldehyde in oil of cassia. The author finds tliat cold satuiuted 
solutions of potassium and sodium hydrogen sulphites combine with 
cinnamaldehyde in the normal manner, the last-named forming the 
compound CHPhIOH*OH(OH)-SOjNa, which then, on healing, undei*- 
goes the following reaction : — 

2 CHPh:0H-CH(On)*SO3Ka = OHPhICH-OHO -i- 

OsH3Ph(SOaNa)*OH(OH)-SOaira. 

This compound may also be obtained directly, and in quantitative 
proportions, by adding cinnamaldehyde (1 mol.) to a hot concentrated 
solntion of an alkaline hydrogen sulphite. Thepo^ass^?-^«^salt crystallises 
Irom water in compact needles, having the composition OonioO(SOjK)i 
-t- 2 H 2 O ; and on dry distillation or boiling with soda is reconverted 
into cinnamaldehyde. Dilute sulphuric acid, on the other hand, 
converts it into cinnamaldehydesulphonic acid, CitT 3 Ph(S 03 lJ)*CiI 0 , 
which readily combines with phenylhydiMziue, forming tho 
hydrazine aalt of ciMiamaldehydrasovesnljtihmic acid ; this eompomid 
ciystallises in yellowish plates, melts with decomposition at 1(>5 — 16G®, 
iind is decomposed by aqueous soda with fonnation of phenylhydi'uzinc 
;tnd cinnamaldehydrazono. H. Q. 0. 

Some Ketones. By G. Eereka. (Qazsetta, 21, 94 — 103 ). — Faratolyl 
i ^Ivyl keione^ C 6 H 4 hIe*COEt, prepared by tho dry distillation of a mixbux*e 
of barium propionate and paratoluate, is a pale-yellow liquid with a 
characteristic odour, which boils at 287 — 289®, and is insoluble in 
water. It does not combine with sodium hydrogeu sulphite, hut it 
yields a liquid condensation product with phenylhydrazine ; it also 
yields an oxime^ which crystallises in large, colourless plates melting 
at 86 — 87®. On oxidation with nitric acid (sp. gr. = 1*38), dinitro- 
ethane and metanitroparatoluic acid are formed. Metanitrojpa^atolyl 
ethyl hetoney ‘NOa'CeHsMe’OOEt, prepared by dissolving paratolyl 
^yl ketone in well cooled nitric acid (sp. gr. = 1-51) and precipitat- 
ing with water, ciystallises from alcohol in pale-yellow plates which 



ORaANIO CHEMISTRY. 1053 

raelt at 50 — 51®. On boiling with dilute nitric acid, it is converted 
into metanitroparatolnic acid. It yields a phenylhyilmzojiet 

NOi-C,H8Me-CEt:N,HPh, 

which crystallises from alcohol in orange-coloured needles melting at 
147 — 149“. M&tadimtrodiparaiolyl ketone, 00(C6HiMe*N0a)2, is ob- 
tained by the action of nitric acid (sp. gr. 1*51) on diparatolyl ketone. 
It dissolves freely in warm alcohol, and crystallises, on cooling, 
in yellow, prismatic needles. It is not affected by prolonged boiling 
with ordinary nitric acid, and is only very slowly and partially 
decomposed by the strong acid (1*45) . Diparatolyl ketone, 00(06HiMe)o, 
is obtained as a bye-product in the preparation of ethyl paratolyl 
ketone, or by the action of aluminium chloride on a mixture of toluene 
and carbonyl chloride. It yields, with some difficulty, an oxinie, 
2lT0HlC(06H4Me)2, which crystallises in colourless prisms melting at 
161— 162®. 

Para,vyJyl methyl ketone, CoHiMcCHa’COMe, is pi*opared by distilling 
a mixture of the barium salts of acetic acid and homoparatoluic acid 
(C6H4Me'CH3*COOB[, from synthetical paiaxylene), and treating the 
fraction 220 — 250® w ith sodium hydrogen sulphite. It is a colourless, 
aromatic liquid, boiling at 232 — 233®. It yields an oily phenyl- 
hydrazone and an oxime, w'hich crystallises in large, oblique prisms 
melting at 90 — 91®. The mefanitro-denvatloe is obtained in an impure 
condition by the action of nitric acid (1*51) on the ketone; the 
liydrasone, NOa-OcHiMe'CHi'OMeHSTaHPh, crystallises from alcohol in 
long, biilliant-red needles melting at 212 — 218®. 

Diparaxylyl ketone, 00(0H3*0tKtMe)i, is obtained in the prepara- 
tion of paraxylyl methyl ketone, occuiTing among the products which 
distil over above 300®, It forms colourless crystals melting at 54°. Tho 
nxUne, ]S’OHlO(OH2’C6H4Me)2, crystallises in colourless needles and 
melts at 106°. S. B. A. A, 

Hydrogenation of Benzoic Acid. By 0. Asoh.vn (Ber., 24, 
1H()4— 1869). — On reduction of benzoic acid with sodium amalgam 
in acid solution, in additiou to bonzaldohydo and benzyl alcohol, about 
H per cent, of tetrahydrobenzoic acid is formed. Better results are 
obtained by dissolving 50 grams of benzoic acid in 250 c.c. of 10 per 
cent, soda solution in a reflux apparatus ; 2*5 kilos, of sodium amalgam 
ai*e added in portions of 300—^00 grams, and the flask is heated on 
the wator-bath for 20 — 25 houi’s, a slow, continuous stream of cai*h- 
nnic anhydiide being passed into the liquid; sufficiout water must 
bo added from time to time iu order to prevent the separation of any 
♦sodium salts. The yield is GO — 70 per cent. ; but to attain this it is 
needful that the amalgam should be quite pure. Tetrahydrobenzoic 
uoid behaves in every respect like an unsaturated compound ; on treat- 
ment with bromine in molecular proportions, two dibromides are 
formed; the one obtained in larger quantity crystallises from a mixture 
of benzene and light petroleum, melts at 163^, and oti warming with 
.soda is converted into a crystalline substance, which is probably a 
bromolactonc. The second compound is soluble iu light petroleum, 
(crystallises in long needles, and yields a solid, unsaturated acid on 
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treatment soda. Tetrahydrobenzoio acid combines directly witb 
hydrogen iodide and hydrogen bromide ; by the action of sodium 
amalgam on the latter product, hezahydrobenzoic acid is formed as a 
viscid liquid, together with a small quantity of a solid acid. The 
calcitmi salt crystallises in long prisms, with 4 H 2 O ; the silver salt is 
amorphous. On heating tetrahydrobenzoic acid with concentrated 
hydriodic acid at 220 — 240®, a solid acid, free from iodine, is formed, 
and is being farther investigated. Methyl tetrahydrohenzoate boils at 
185 — 187°, and gradually undergoes decomposition. On hydrolysis 
with alcoholic potash, the sparingly soluble salt of a new acid is 
formed^ crystallising in large plates. The acid itself melts above 
100°, and will be described later. 

It appears probable that hexahydrobenzoic acid will prove to be 
identical with hexanaphthenecarboxylic acid. J. B. T. 

Asymmetrical Phenylhydraaidoacetic Acid. By A. Reissekt 
and W. Kayser (Ber., 24, 1519 — ^1522; see also Abstr., 1884, 1152). 
— The ethyl salt of asymmetrical ^henylhydrazidoacetie add^ 

NHa-NPh-OHs-OOOEt, 

may he obtained by heating together phenylhydrazine (2 mols.) and 
ethyl chloracetate (1 mol.) at 100° for 2 — 3 hours, dissolving the pro- 
duct in dilute hj-^'ochloric acid, and extracting the solution with 
ether. The mass remaining on evaporating off the latter, is spread 
on a porous plate, and the residue recrystallised from benzene- It 
forms white needles, melts at 127°, is readily soluble in alcohol, ether, 
and chlorofoi'm, more sparingly in benzene, and is almost insoluble in 
light petroleum and water. The yield is small, owing to secondary 
reactions. 

The ethyl salt is readily decomposed by dilute aqueous soda, with 
formation of asyimnetrical phemjlhydrazidoacetic add^ 

NHs-lTPh-CHs-OOOH, 

which sepaiates, on addition of acids, as a yellow, woolly, unstable 
precipitate. It is purified by dissolving repeatedly in boiling water 
and cooling quickly, when it foims slender, yellowish needles; it 
becomes brown at 125°, and melts with decomposition at 130 — 131° 
It is soluble in most of the usual solvents, and only reduces PehlingV 
solution on warming. It differs altogether from the symmetrical 
phenylhydi'azidoacetic acid described by Elbers (Abstr., 1885, 535), 
and must, therefore, he the asymmetrical compound. H. G. 0. 

Anilpyruvic Acid. By 0. Bottinger (Anmilen, 263, 125—128). 
— TnhromodianilidopyQ'tivio add, is obtained when 

anilpyruvic acid (5 grams) is suspended in chloroform, treated with 
bromine (6 grams) at the ordinary temperature, the dry product 
shaken with dilate soda to free it ^om brominated aniline, and the 
filtered solntion acidified with hydrochloric acid ; it crystallises from 
boiling alcohol, in which it is moderately easily soluble, in slender, 
colonriess needles, melts at 264° with decomposition, has an intensely 
hitter taste, and is not decomposed by boiling soda. It dissolves in 
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concentrated liydrocliloric acid and in concentrated sulphuric acid 
with a yellow coloi*atiou, and it is slowly decomposed by concentrated 
hydrochloric acid at 226® with evolution of carbonic anhydride ; when 
treated with sodium amalgam, it loses bromine, and is converted iuta 
substances which are readily soluble in dilute acids. The dher salt 
is a colourless compound, soluble in ammonia. F. S. K, 

Action of an Alcoholic Solution of Silver Nitrate on Ethyl 
Phenyldibromopropionate. By L. P. Kinniooit and Q-. D. 
Moore (Amer. OJiem. *7“., 13 , 204 — ^205). — It has been already noticed 
(Abstr., 1885, 1010) that an alcohoHc solution of silver nitete only 
removes 1 atom of bromine from an alcoholic solution of ethyl 
phenyldibromopropionate. If the alcoholic solution is poured off 
from the settled silver bromide into water, an oil separates ; this is 
extracted by ether and di*ied over calcium chloride ; analysis shows 
that it is ethyl phenyl-a-bromo-^-nitropropionate, 

NOa-OHPh-CHBr-OOOEt, 

its orientation being settled by the facts that it yields benzalde- 
hyde on oxidation, and bromocinnamic acid (m. p. 131®) on treatment 
with sodium hydroxide. It is a pale straw-coloured oil of sweetish 
odour, and soluble in alcohol and etbei*; it does not distil without 
decomposition. The subject is still being investigated. 

A. G. B. 

Derivatives of Cumic Acid. By M. Fueti and F. Orosa 
(Oazsetta, 21 , 28—40). — Metahromommic add, CeHjBj^Pr'COOH 
[OOOH : Br : Pr = 1 : 3 : 4], previously described by Naquet and 
Louguinine (jOompt rend,, 72 , 1031), and by Geiichten (Abstr., 1879, 
230), may be pi'epared directly from cumic acid and bromine. It 
separates firom dilute alcohol in large, white crystals, molts at 
150 — 151®, and is identical with the acid obtained by the authors 
from bromooymene prepared from thymol. The magnesium salt, 
(CioHioBrOa) 2 Mg + 8HaO, crystalliees in long, silky needles which 
become anhydrous at 160®. It is soluble in hot water. The methyl 
salt is an oily liquid which decomposes on distillation. The add 
chloride is also a liquid, and decomposes on heating. The amide, 
CeHioBrOONHa, crystallises from benzene in silky needles, melts at 
103—104®, and dissolves freely in alcohol and ether. 

Orthomirolrotnocumic Acid, 

NOa-CoHJ3rPr-OOOH [COOH : Br : Pr : NOg = 1 : 3 : 4 : 6]. 

— ^Bromocumic acid on nitration yields a mixture of three acids which 
may be separated by fractional crystallisation from benzene ; they 
are probably the three isomeric nitrobromocumic acids theoretically 
possible. The acid [NO 2 = 6] crystallises from benzene in large, 
pale-yellow, rhombic prisms, melts at 138 — 139®, and dissolves in alco- 
hol, ether, &o. The ammonium salt, OioHsBrSTOi'NHi, forms large, 
yellow plates very soluble in alcohol. The magnesium salt, 

(CxoP[9BrlSr04)2M^ "H 4030, 

crystallises in thin, pale-yellow, lustrous plates which become an- 
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hydrous at 200*^. It is very solablo in hot water. On reducing the 
acid with sodiiini amalgam, Widman’s orbhamidocumic acid (Abstr., 
1886, 466) is formed, thus indicating the ortho-position of ihe NO3 
group. 

OHhnmidomefalromocumic acid, prepared by treating a mixture of 
the niti’o-derivative and ammonia with ferrous sulphate, crystallises 
from dilute alcohol in long, shining, pale-bi*owii needles, melts at 
166 — ^167°, and dissolves freely in alcohol and ether, but only 
sparingly in water. 

Faradihromoamiic Acid, CbH2Br2Pr'COOH [OOOH : Br : Pr : Br = 
1:3:4: 6]. — When the preceding amido-acid is diazotised, the 
product ciystallises in minute, rhombic prisms, which melt at 134° if 
gently raised to that temperature, but explode if sharply heated. 
Paraclibromocumic acid, prepared by dissolving this diazoamido-com- 
pound in a saturated solution of hydrobx*omic acid, crystallises from 
light petroleum in triclinic prisms, melts at 148 — 149® with previous 
softening, and dissolves in alcohol, ether, and benzene. On oxidation 
with dilute nitric acid (sp. gr. 1*06), it yields paradibromoterephthalic 
acid, a confirmation of the constitutional formulae assigned to some of 
the preceding compounds. 

Faradihromonitrocumic add, HOi^CcHBriPr'COOH, prepared by 
nitrating dibromocumic acid, crystallises fi‘om very dilute alcohol in 
brilliant, yellow scales, melts at 199 — 200°, and dissolves very freely 
in benzene and alcohol. 

Faradbh^cmwmtroiere^Mhcdic acid, !N'Oj'CoHBra(OOOH)2, prepared 
by heating dibromocumic acid with nitric acid (sp. gr. 1*2) for 
eight hours at 180°, ciystaUises from its aqueous solution in thin, 
slightly yellowish plates, melts at 257 — 258°, and dissolves in alcohol 
and in boiling water. 

O)ilwnitrometahr(yi}ioctm.ic acid [COOH : IIO2 : Br : Pr = 1 : 2 : 3 : 4] 
is obtained, together with the acid [XO2 =? 6], as mentioned above. 
It crystallises from benzene in white needles, melts at 238—239°, 
dissolves readily in benzene, alcohol, and ether, but is insoluble in 
water. The ammonitm salt, CioHoBr]N'04'NH4, crystallises in long, 
anhydrous needles, and is veiy soluble in water. On reduction with 
sodium amalgam, it yields the same orthamidocumie acid as the acid 
[NOa = 6] ; it is therefore an ortho-acid, and the constitution assigned 
it is the only possible one. 

OrtUamidoniMahromoamdc add, prepared by reducing the preceding 
acid with ferrous sulphate, crystallises in colourlehs oi* pale pinkish, 
pyramidal pidsms, melts at 173 — 174°, and dissolves in alcohol and 
ether, but only very spaidngly in water. 

OrthodihQvmocimic Acid . — ^By diazotising the preceding acid, a 
diazo-compound is formed, crystallising in colourless, ill-defined 
prisms which melt with decomposition if gi*adually warmed to 120° 
in a capillary tube, but explode on quickly heating. On ti*eatment 
■with hydrobromio acid, it yields the corresponding dibromocumic 
acid, which crystallises from light petroleum in pale, reddish-yellow, 
oithogonal prisms, melts at 128—129®, and dissolves freely in alco- 
hol, ether, &c. It undergoes oxidation with great difficulty. 

OHli^dihr(mumiiroterephth(d^ cbcid, NO‘/0«(HBrs(OOOH)2, prepared 



ORGANIC CHEMISTRY. 


1057 


by oxidisincr the preceding acid with very dilute niti*ic acid (sp. gr. = 
1*06 or 1*12), crystallises from boiling water in pale, yellowish plates, 
softens at 275®, and melts at 280 — 281°, decomposing as soon as it is 
liquefied. It is soluble in alcohol. 

Meianitrometahrmnociimic acid [00 OH : Br : Pr : HOs = 1 : 3 : 4 : 5 ] 
is the most soluble of fclie acids obtained by nitrating metabromo- 
oumic acid, and remains in the mother liquor after separation of tlie 
ortho-acids. It crystallises in white needles, melts at 169 — 160”, and 
dissolves very freely in benzene and alcohol. S. B. A. A. 

Homocxunic and Homoterephtlialic Acids. By M. Eilime 
and G. Basso {Qazzetta^ 21, 52 — 64). — Komoonmic acid, 

CeH^Pr-CHs-COOH, 

obtained by Bossi (Commit rend., 52, 403) by the action of potash on 
cumyl cyanide, is more advantageously prepared by reducing phenyl- 
isopropylglycollic acid with tin and fuming hydrochloiic acid. It 
crystallises from an aqueous solution in slender needles, melts at 
61 — 52”, and dissolves readily in most solvents, but only very spar- 
ingly in water. The laHim salt, (CnHw02)3Ba,4HiO, crystallises iu 
vitreous, lamellar prisms ; tbe calcium salt forms microscopic plates 
containing 3 mola H3O. The magnesium salt separates in nodules 
containing 4 mols. H^O; it is more soluble than the preceding 
salts. The methyl salt is a liquid boiling at 255 — 257° ; the ethifl 
salt boils at 264 — 265°. The chloride is a heavy liquid readily 
decomposed by cold water ; the OAiiide crystallises from boil- 
ing benzene in thin, octagonal plates, melts at 170®, and dissolves 
readily in alcohol, modeiately in benzene, but very sparingly in ether, 
and not at all in water. In the prepax^ation oE the amide, there was 
obtained a very small quantity of a compound crystallising in 
oblique, acicular prisms, and melting at 104 — 107°, but not further 
investigated. The anilide of homocumic acid crystallises from light 
petroleum in plates, melts at 104°, and dissolves readily in all solvents 
except water. 

Faradibromohonnocumic add, CeHiPrBiyCHa'COOH, prepared by 
the action of bromine on homocumic acid, crystallises from light 
petmleum in plates, melts at 92°, and dissolves freely iu all solvents 
but water. The barium salt crystallises in acicular prisms contain- 
ing 5 mols. H3O ; the magnesium salt forms plates with 8 mols. H^O ; 
it is more soluble than the barium salt. The methyl salt is a 
liquid boiling without decomposition at 325 — 326°; the chloride 
is a heavy, colourless liquid ; the amide crystallises from dilute alco- 
hol in biiliiant plates melting at 153°. It is insoluble in water. On 
oxidation with potassium permanganate, paradibromohomocumic acid 
is converted into dibromocumic acid and into an acid which has a 
percentage composition corresponding with the formula OwHioBriOj ; 
this crystallises from dilute alcohol in oblique prisms, melts at 
214 — 215°, and probably has the constitution of a hydioxypropyldi- 
bromobenzoic acid, 

OH-OMes-OeHjsBra-OOOH [COOHiBr: CMea-OHrBr = 1 : 2 : 4; 5]. 

jSomoterephthaUc add, COOH'CoHi'OHi^OOOH [1:4], prepared by 
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oxidising homocumio acid with dilute nitric acid, crystallises from 
an aqueous solution in needles or plates, melts at 23?° with pai*tial 
sublimation, dissolves readily in boiling water or alcohol, but only 
very sparingly in other solvents. The substance described by 
Pateimo and Spica (Abstr., 1878, 296) as homoterephthalic acid 
seems to have been nothing but impure terephthalic acid. The 
hirium salt, OoHaO^Ba -f H 2 O, becomes anhydrous at 150°; it is 
soluble in water. The methyl salt boils at 300 — 302°, and the 
ethyl salt at 312 — 313°; both compounds are readily hydrolysed 
by dilute caustic soda. The chloride is immediately decomposed 
by cold water ; the amide is a white, amorphous powder which melts 
at 236 — ^237°, and dissolves in water and alcohol. S. B. A. A. 

Thioxanthone. By C. Guaebd and 0. Schultbss {Ammlen, 263, 
1 — 15) — It has been shown by Ziegler (Abstr., 1890, 1292) that 
thioxanthone can be obtained from phenylthiosalicylic acid -just as 
xanthone can be prepared from phenylsalicylic acid ; the following 
paper gives a more complete account of the experiments on this 
sub-ject. 

The diocfo-compound, COOH'OeHi'jNTi'SPh, is precipitated on 
gradually adding a solution of orthodiazobenzoic acid chloride to a 
well-cooled dilute solution of sodium thiophenate; it is a yellow, 
amorphous compound, melts at 60° with explosion, and dissolves un- 
changed in cold dilute soda or sodium carbonate. 

Fhenylthiosalicylic acid {diphenylml^hideorthocarhoxylic add), 

SPh-CeH 4 -COOH, 

is obtained when the preceding compound is waimed with soda ; it 
separates from dilute alcohol in colourless plates, from glacial acetic 
acid in needles, melts at 166°, and sublimes readily. It is almost 
insoluble in cold water, but readily soluble in alcohol, benzene, and 
glacial acetic acid ; it dissolves in warm concentmted sulphuric acid, 
being thereby convei'ted into thioxanthone, yielding a solution which 
shows a green fluorescence ; phosphorus pentachloride also converts 
it into thioxanthone. The ^potassium salt, Oi 3 Hc,SO»K, crystallises in 
colourless needles, and is readily soluble in water, but only sparingly 
in alcohol ; the ami)wmum salt, CwHoSO^NHi, crystallises in colour- 
less needles, and is rather more sparingly soluble than the potassium 
sale. Tho silver salt is insoluble iu water. The ethyl salt, Oi JluS02, 
prepared from the silver salt, crystallises from hot light i)etrolcum in 
<*olourless needles, and melts at 161°. 

SulphohenMorthoearhoxylic add, SOiPh'CflH^-COOH, is formed 
when the preceding compound is warmed with moderately concen- 
tmted (1 : 2) nitric acid ; it crystallises from alcohol in colourless 
needles containing 1 mol. H 2 O, and melting at 99° ; it loses its water 
at 100 — 105°, the anhydrous substance melting at 152°. It is very 
readily soluble in chlox'oform, and dissolves freely in alcohol and 
ether. 

-S 

Thioxanthone, is obtained when phenylthio- 

salioylio acid is heated at 100° with concentrated sulphuric acid ; it 
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ciystallises firom chloroform in long, yellow needles, melts at 209®, 
jsnblimes readily, and is insoluble in alkalis. When heated with 
potash at 230°, it is reconverted into phenylthiosalicylio acid. 

Benzophenonesulphone, 06H4<QQ^>'CbIl4, is easily prepared by 

oxidising thioxanthone with chromic acid in glacial acetic acid solu- 
tion ; it crystallises from alcohol or chloroform in yellowish needles, 
melts at 185°, and is readily soluble in ether, but only very sparingly 
in boiling water. It is identical with the compound obtained by 
Beckmann by heating benzophenone with fuming sulphuric acid. 
When warmed with zinc-dust and dilute soda, it gives first a violet 
and then a bine solution, but the colour disappears on exposing the 
filtered solution to the air, and also if the treatment with zinc-dust is 
continued for some time ; with alcoholic potash it gives the same blue 
coloration. 


DipJimylenemetJiane sulphide^ prepared by re- 


ducing thioxanthone with hydriodic acid and amorphous phosphorus, 
or by passing orthophenyltolyl sulphide through a red-hot tube, crys- 
tallises fi*om chloroform in large needles or prisms, melts at 128°, 


boils at 340° (730 mm.), and sublimes very readily ; it is only spai‘- 
ingly soluble in cold alcohol and ether, but very readily in chloro- 
form, and it dissolves in warm concentrated sulphuric acid with a 
yellow or yellowish-red coloration, the solution showing a yellow 
fluorescence ; it is readily converted into benzophenonesulphone by 


oxidising agents. 

DiphenylenemetMnesidphoije, is obtained when 


benzophenonesulphone is I’educed with hydriodic acid and amorphous 
phosphorus ; it crystallises from alcohol in colourless needles, melts 
at 170°, and is readily soluble in hot alcohol and ether. 


F, S. K. 


Isopropylphenylglycollic Acid and its Derivatives. By M. 
Filbti and G. Amorbtti (Oaazetta, 21, 41 — 52). — ^Isopropylphenyl- 
glycollic acid, CeHiPr^-OH(OH)'OOOH, has been desciibed by Baab 
( Abstr., 1876, 398), and by Ploschl (Abstr., 1882, 515). The magnenum 
salt, (0uHuO4)2Mg + 4HaO, is a crystalline powder very sparingly 
soluble in water ; the calcium salt, (0nHnO3)20a -f l^HaO, crystallises 
in plates which become anhydrous at 150° ; it is also very spaxingly 
soluble in water. The methyl salt, OwHibOa, crystallises from light 
petroleum in needles, melts at 80°, and dissolves in most ordinary 
solvents, but not in water. The ethyl salt, OijHjaOa, molts at 
40 — 41° and is very freely soluble in all solvents except water. The 
amide crystallises from benzene in needles, melts at 116°, dissolves 
readily in alcohol, ether, chloroform, &c., but only sparingly in water. 
On ti*eating the acid with phosphorus pentachloride, an unstable 
chloride is obtained which is decomposed by cold water and con- 
verted into phenylisopropylchloracetio acid. 

IsopropylphmylmethylylijcolUc acid, OtoH4Pr^-OH(OMo)*OOOH, pre- 
pared by the action of sodium methoxide on isopropyl phenylchlor- 
acetic acid, crystallises in plat^ and melts at 52—53°. The sodium 
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salt crystallises in brillinnt plates containing: 2 mols. H 2 O, and is vezy 
soluble in hot water. IsopropyljplienyletJiylglycoJlic add, 

aHiPr^-OH(OEt)-aOOH, 

prepared in the same way as tke preceding compound, is a 
Tiscons, nncrystallisable liquid. Iso^ropiilplimylacetylgly collie acid,* 
C 6 B[ 4 Pi'^*OH(OAc)'COOH + HfiO, crystallises from light petroleum in 
lai'ge prisms, and melts at 60 — 61® ; it becomes anhydrous in a vacuum 
or when heated to near its melting point. It dissolves in the ordinary 
solvents. It is hydrolysed by boiling with water or dilute sodium 
carbonate. IsopropylpJienylcJiloracetic acid, OeH^Pr^'CHChCOOH, 
(Abstr., 1886, 769), prepared by heating isopropylphenylglycollio 
acid with fuming hydrochloric acid, crystallises from light petroleum 
in oblique, lamellar prisms and melts at 82°. It is decomposed by 
water and by alcohol containing traces of water on heating, and by 
alkaline hydrates and carbonates at the ordinaiy temperatm*e. The 
aqueous solution has a strong and persistent sweetish taste. Isopn'opyU 
pJienylbroniacetic acid, CaH^Pi^-CHBr'COOH, resembles the chlorin- 
ated derivative. It crystallises in plates melting at 94—95°. 
Isojpropylphenylanilidoaeetic add, 06H4Pr^-CH(!NrHPh)*C00H, pre- 
pared by treating the cbloidnated aci<l with an excess of aniline, 
forms a crystalline powder, melts at 145 — 146° with partial decom- 
position, and dissolves in alcohol and benzene, but not in water, &c. 
It is not attacked by dilute alkalis. 

Isopropylhenzoylforniic acid, OeHiPr^'CO'COOH, prepared by oxidis- 
ing isopropylpbenylglycollio acid with potassium permanganate, 
crystallises from light petroleum in colourless, rhomboidal plates, 
melts at 106 — 107°, dissolves in alcohol and ether and sparingly in 
water. It is tinged yellow by exposure to light. The caldum salt, 
( 0 iiHxiO 3 )aCa + 2 H 2 O, forms acicniar prisms very soluble in water. 
The barium, ziTic, z.ixdi Tnagnesium salts are equally soluble ; the last 
ciystallises in needles. The ethyl salt is a liquid with a pleasant 
odour. The amide, C 11 H 13 O 4 N’, is obtained as a crystalline powder 
melting at 189® and soluble in alcohol and chloroform. 

lioprojpylpJienylisonitrosoacetio acid, Ce'HJ?xfi*C(J^*OByCOOBi, pre- 
pared by treating sodium isopropylbenzoylformate with hydroxyl- 
amine, ciystallises from its ethereal solution in colourless, lamellar 
prisms, melts with decomposition at 124®, and dissolves in watei*, 
alcohol, and ether. S. B. A. A, 

Synthesis of Hydroxyxanthones. By S, v. Kostanecki and B. 
Nessleb (JBer,, 24, 1894 — 1897), — Orsellenic acid and pai*aorsellenie 
acid both yield the same hydroxymethylxanthone, and this is identi- 
cal with the salicylresorcinol ether described by Michael (Abstr., 
1884, 311).^ When orcinol is distilled with salicylic acid, besides the 
above-mentioned hydroxymethylxanthone, which the authors denomi- 
nate the it-derivative, an isomeride, P-hydroix^methylxantJione, is simul- 
taneously formed ; this crystallises from dilute alcohol in colourless 
needles and melts at 285®. The two hydroxymetbylxanthones have 

the constitutions CeHi^QQ >C6HaMe*OH [0 : OH : Me =: 1 : 3 : 5 and 
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1:6:3], altliougli which, represents the a- and which the /9-compound 
cannot at present he decided. The /3-compound appeal's also to be 
formed when the orsellenio acids are distilled with saJicjlic acid. 
When resorcinol is distilled with salicylic acid and acetic anhydride, 
the hydroxyxanthone described by Michael (Zoc. dt.) is obtained as 
chief product, whilst an isonieride which melts at a high temperature, 
and was not obtained thoroughly pure, is also formed. As Michaers 
hydroxyxanthone is obtained from resorcin olcarboxylio acid 
[(OEL)i : COOH = 1:3:4], it must have the constitution [OH 
= 3], 

1 : B-Isoeuxanthone, 0 i 3 H 602 ( 0 H)s, is formed, together with other pro- 
ducts which were not purified, from phloroglucinol and salicylic acid ; 
it is separated from the other compounds by treating the crude 
product with alkali, and on acidifying the alkaline extract, it is pre- 
cipitated. It crystallises from dilute alcohol in yellowish needOles, 
and melts at 247°. Experiments are in progress on the action of 
other phenolic compounds on salicylic acid. A. B. L 

The Tannic Acid of Oak-wood. By C. Bottingkr (Anmlen, 
263, 108 — 125'). — ^When the acetyl derivative of oak-wood tannic acid 
is reduced with sodium amalgam in boiling, dilute alkaline solution, 
it yields a compound of the composition OisHigOv or CisHieOe {hydro-^ 
querdc aoid\ a compound of the composition CaHoO^ {querlactoiie), an 
acid, which is in all probability trihydroxybntyric acid, traces of 
gallic acid, oxalic acid, acetic acid, and oak-wood tannic acid, and 
a snbstanoe of unknown composition, which very readily nndergoes 
oxidation. On acidifying the solntion with sulphuric acid, the hydro- 
quercic acid is obtained as a dirty-brown precipitate ; the solution is 
then repeatedly extracted with ethyl acetate, the extract evaporated, 
and the residue mixed with water. The poriiou insoluble in water is 
dissolved in a little alcohol, and the solution ii'oated with a large 
volume of ether, when hydroqnei'cic acid and another compound, 
which is readily soluble in acetic anhydride, are precipitated; the 
filtered solution is evaporated, the residue dissolved in ether, with the 
addition of a few drops of light petroleum, and the filtrate evaporated. 
The residual querlaotoue is sepai'ated from a trace of gallic acid by 
treating with a little water, and is then fi'ecd from the readily oxidxs- 
able substance referred to above by dissolving it in ethei* and shaking 
the solution with ammonia ; tho oxidisable substance remains in the 
ethereal solution in combination with some of the qnerlactone, and 
on acidifying the ammoniacal solntion, the rest of the lactone is 
liberated as an oil and can he extracted with cthei*. 

Sydroquerdc add^ purified by washing with ether, water, and ethyl 
acetate consecutively, and then dried for two hours in a desiccator, 
has the composition OisHwOt, hut when, completely dried in a desic- 
cator, it has the composition C^HisOe; it is precipitated from its 
solution in acetic acid on the addition of water in a dirty-brown, 
flocoulent condition, has a bitter taste, and is only sparingly soluble 
in cold water, but moderately easily in boiling water, and readily in 
alcohol. It dissolves in 20 per cent, nitric acid with evolution of 
carbonic anhydride, yielding a reddish-yellow solntion, and it dissolves 
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slowly in cold concentrated snlplinric acid with a reddish-brown 
coloration; in its aqueous or acetic acid solution, bromine produces i 
an intensely yellow precipitate. When heated with 20 per cent, { 
hydrochloric acid at 150®, it gives off carbonic anhydride and methyl j 
chloride yielding a dark substance which dissolves only slowly in| 
alkalis ; hydriodic acid at 220 — 22B^ decomposes it with liberation | 
of carbonic anhydride and methyl iodide, and formation of iodoform ' 
and other products. It is hygroscopic, and when heated at 100®, it^ 
loses water, which it absorbs again on cooling ; heated at 170®, it is con-^ 
verted into a substance which is insoluble in alcohol and dilute acetic 
acid. The aceiyl derivative, 0i6Hi4OeAc2, is a dii'ty-brown powder. 
In neutral solutions of the ammonium salt, barium chloride produces 
a voluminous, amorphous precipitate, which, when dried at 100®, has 
the composition (CisHisOchBa ; the leaJ, salt has the composition 
(0i6Hi5Oe)2Pb. In neutral solutions of the acid, silver nitrate gives 
a reddish-brown coloration, and on adding acetic acid to the solution, 
an acid silver salt is precipitated. 

Querlactone, CsHeO^, melts at a low temperature and separates from 
water as an oil ; it is very readily soluble in acetic acid, alcohol, ether, 
and ethyl acetate, but insoluble in benzene and light petroleum. 
When boiled with barium hydroxide, it is converted into a barium salt 
which is insoluble in water, but soluble in acetic acid. It reduces 
ammoniacal silver nitrate in the cold, and is only very slowly decom* 
posed by 20 per cent, hydrochloiic acid at 150® ; the lead salt has the 
composition (06H703)2Pb. A compound analogous to querlactone can 
also be obtained from the acetyl derivatives of oak-bark and pine- 
bark tannic acids. 

The oxidisable substance mentioned above dissolves freely in ether 
and alcohol, but is only sparingly soluble in benzene and light 
petroleum ; when its ethereal solution is filtered through paper, the 
latter is coloured intensely red. When the freshly prepared sub- 
stance is agitated with a drop of concentrated ammonia in the dark, 
it yields a colourless, seemingly crystalline mass which immediately 
turns red on exposure to light ; it loses this property on keeping. 
The freshly prepared substance gives an intense rose-red coloration 
on boiling with silver nitrate, ferric chloride, or copper sulphate, but 
when it has been kept for some time, it reduces silver nitrate in tho 
cold, and ferric chloride on boiling, without any coloration being 
produced. 

When the acetyl derivative of oak-bark tannic acid is reduced with 
sodium amalgam as described above, it yields hydroquercic acid, 
hydroquergalic acid, lagic acid, C4H4O2, identical with the compound 
obtained by the oxidation of gallic acid, trihydroxybutyric add, a 
little gallic acid, and other compounds ; the hydroquergalic acid can 
be separated from the hydroquercic acid by treating the mixture of 
the two compounds with 20 per cent, acetic acid, in which the latter 
is the more readily soluble. 

Hydroquergalic add is a brownish-red, amorphous compound, 
imdily soluble in boiling water, but only sparingly in cold water and 
insoluble^ in boiling alcohol, ether, ethyl acetate, acetic anhydride, 
and acetic add ; in neutral solutions of the ammonium salt, many 
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metallic salts produce brown, amorphous precipitates. The acid, 
dried over sulphuric acid, has the composition Ci 4 HuOe„ and loses 
approximately 1 mol. H 2 O at 100°; when heated with alcoholic 
potash and ethyl iodide, it is partially converted into an ethyl salt, 
which is readily soluble in alcohol, ethyl acetate, and acetic acid. 

F. S. K. 

Some Derivatives of Phthalic Sulphinide. By 0. W. Moulton 
^Amer. Ohem. X, 13, 193 — ^203). — ^Phthalic sulphinide (Abstr., 1886, 
>39) is best prepared as follows: — ^Finely powdered naphthalene 
'1 kilo.) is rubbed up with sulphuric acid (750 grams) in the cold ; 
ft is then heated on the water-bath until the naphthalene melts, and 
.*4[:ept at this temperature with constant stirring for two hours ; the 
whole is poured into 12 litres of water at 86®, cooled to 50°, filtered 
through doth, neutralised with chalk, again filtered, and precipitated 
with sodium carbonate. It is once more filtered and evaporated to 
2 litres, when sodium a-naphthalenesulphonate ciystallises on cool- 
ing ; this is filtered, dried (finally at 185°), powdered, and treated 
with 80 per cent, of its weight of phosphoric chloride ; after driving 
ofi! the oxychloride on the water-bath, the mass is cooled and washed 
once with cold water. The chloride is added by degrees to an excess 
of strong ammonia, kept cool ; the excess of ammonia is expelled on 
the water-bath, and the sulphonamide (460 grams) washed by boiling 
in 2 or 3 litres of water, cooled, filtered, and dried. To oxidise the 
•faulphonaraide, potassium hydroxide (180 grams) and potassium per- 
manganate (900 grams) ai'e dissolved in 12 litres of water at 40° and 
200 grams of the amide stirred in ; the mixture is kept at 60 — 100° 
until the permanganate is reduced ; after filtering and washing the 
manganese dioxide by boiling it in water, hydrochloric acid is added 
to the mixed filtrate and washings, until they are nearly neutral ; the 
whole is evaporated to 1 liti'e, and excess of hydrochloric acid added, 
when the acid potassium salt of the sulphinide crystallises ; it is re- 
crystallised fi*om water and boiled (25 grams) with water (450 c.o.) 
and hydrochloric acid (50 c.c. of sp. gr. 1*176) for 16 minutes and 
slowly evaporated to obtain the phthalic sulphinide. The yield of the 
acid potassium salt is 40 — 46 grams. 

When phthalic sulphinide is heated for some time with hydro- 
chlonc acid, it is converted into acid ammonium sulphophtlwate 
(Compare ]^msen and Bui'ton, Abstr., 1890, 94.) 

When phthalic sulphinide is dissolved in an alcohol and the solu- 
tion saturated with hydrogen chloride and boiled, the corresponding 
alkyl salt of sulphaminephtUalic acid is obtained. 

Dimethyl a^sulphamin^hthcdcLte, S02NH2'Ce,H3(C00Me)2, crystal- 
lises in long, narrow, very thin plates, which have a characteristic 
nacreous lustre when dried on the filter ; it melts at 135° and dissolves 
in hot water. 

Diethyl Mulphaminephthalate forms long, needle-shaped crystals 
an'anged in bundles ; it melts at 101*5 — 102®, and is less soluble in 
water and less stable than the dimethyl derivative. 

Dipropyl a^-mlpJmminephilialate is difficult to crystallise ; those 
crystals which were obtained, melted between 64° and 68°, the latter 
temperature being more probably correct. 
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Crystals of S03NH/0i,H,(C0KH2)2 were obtained when the di» 
ethyl salt was treated with excess of ammonia in the cold for 24 hoars, 
and then heated and concciitrated on the water-bath. When those 
crystals wei»c dissolved in water and acidified, carbamhie mlpJiirdde^ 

C0hrH2*06H3<QQ®>NH, was precipitated; this compound forms 

tabular crystals, melts at 2?6° (tincorr.), and dissolves in water 
somewhat sparingly, and in boiling alcohol slightly, but not in ether ; 
the ammoniitm, harmm, and silver salts are described. 

a-Sulphophthalic acid was prepaa*ed by converting the acid 
ammonium salt, obtained from phthalic snlphinide (see above), into 
chloride by phooplioric chloride, and boiling this with water ; it is 
very soluble in water and in absolute alcohol, but not in ether ; it is 
difficult to crystallise ; some crystals which were obtained melted at 
62 — 04°. Attempts to obtain an anhydidde of sulphophthalic acid 
failed. A. G. B. 

Synmaetrical Alkylisophtlialic Acids. By 0. Doedkisb 
24, 1746 — 17t)3). — ^Attempts to isolate the intermediate product of 
the reaction between pyruvic acid and an aldehyde in the presence of 
barium hydroxide have led to negative results ; its formation is, how- 
ever, indicated by the fact that a purer ultimate product is obtained 
when the mixture is boiled for a longer period than that previously 
given (Abstr., 1890, 1283). Bthylisophthalio acid is prepared by 
boiling together a mixture of pyruvic acid (50 grams), propaldehydo 
(16 grams), and barium hydroxide (120 grams) dissolved in water 
(1 litre) for 15 — ^20 hours in a reflux apparatus; it is isolated as 
already described (loo. oit), and is best purified by crystallisation 
from a mixture of acetone and water (equal parts) ; it melts at 263®. 
Tlie harittm salt separates from concentiated aqueous solutions in 
needle-shaped crystals containing 5 mols. H*0 ; it loses 3J- mols, HaO 
at 140°, but the remaindei* is not expelled by heating at 200° ; whilst 
the calcium salt forms prismatic crystals containing 3 mols. HgO, and 
is easily soluble in water*. 

Ibopiopylifiophthalic acid is produced fi*om pyxmvic acid (50 grams) 
and isobutaldehyde (20 grams); tlio yield is 10 grams, or about 
double that previously obtained. It is best purified by repeated 
crystallisation from dilute acetone, and then melts at 285°. Tho 
’bayimri salt forms small, hygix)scopio, prismatic crystals which con- 
tain mols, HaO, and retain J mol. HsO when heated at 200® ; the 
oalemm salt forms small crystals containing 2| mols. H^O, easily 
soluble in water ; the silver salt is a whito powdei* containing 1 mol. 
HaO, insoluble in water ; whilst the Zeod, copper^ and m&rcmy salts ai'o 
amorphous precipitates sparingly soluble in water. Isopropylbenzene 
and carbonic anhydride are obtained when the calcium and other 
salts are heated. 

Isobutylisophthalic acid is prepared from pyruvic acid (60 grams) 
and isovaleraldehyde (25 grams) ; the yield of pure acid is 8 grams. 
It separates from dilute acetone in small, colourless plates, and melts 
at 269°. The hanrimu salt forms hygroscopic, prismatic crystals oon- 
taiaing 3 mols. H^O, and is easily soluble m water; it loses 2| mols. 
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1120 at 140°. The calcivm salt crystallises from a small qaantity of 
’water with 2 mols. H2O ; whilst the siloeir salt is a white, anhydrous 
precipitate, sparingly soluble in water. 

Phcnylisophthalic acid is obtained by boiling pyruvic acid (50 grams) 
and benzaldehyde (30 grams) with the above-mentioned quantity of 
barium hydroxide solution for 15 hours. As the barium salt is 
spaaingly soluble in hot water, the chief portion occurs in admixture 
with the precipitate of barium oxalate and carbonate ; the yield of 
pure acid is 8 grams. The barium salt crystallises in small needles 
containing 4^ mols. H^O ; it loses 3^ mols. H3O at 140*^; the caldum 
soli forms small, anhydrous crystals, and is sparingly soluble in water ; 
whilst the copper salt is a bluish-green, and the silver and lead salts 
are white precipitates which are sparingly soluble in water. Phenyl- 
isophthalic acid is the only known dicarboxyhderivative of diphenyl 
which contains both the carboxyl groups in one nucleus. 

FiffrfmrisopMhalic aeid^ 040H3'C6H3(C00H)3, is produced by the 
action of baiium hydroxide solution on a mixture of pyruvic acid 
{60 grams) and furfuraldehyde (28 grams); the yield is only 1 gram; 
it crystallises from dilute acetone in dense, glistening needles, melts 
at 290° with decomposition, and is sparingly soluble in water, readily 
in alcohol, ether, acetone, and benzene. The barium salt is soluble in 
hot water; whilst the lead, silver, and copper salts ax*e sparingly 
soluble precipitates. A. R. L. 

Stereo-isomeric Methylphenylsuccmic Acids. By N. ZsciIKset 
and L. Btjohhtab (Her., 24, 1876 — 1880 ), — JBtlhyl cc-hromopJieni/laceiaie 
boils at 160 — ^151® under a pressure of 10 — 16 mm. 

JSthyl methyljphenyl^yyanosm OOOEii*CMe(Chr)'OHPh*OOOEt, 
is prepared by dissolving ethyl a-cyanopropionate (b. p. 106 — 200°) 
and sodium in equivalent pi'opoition in alcohol, and gradually adding 
ethyl o-bromophenylacetate (1 mol.). Much heat is developed, causing 
the mixture to boil; the reaction is completed by heating on the 
water-bath for 2 — 3 hours, water is thou added, and the heavy oil 
which separates extracted with other. On distilling the ethereal 
solution, the compound is obtained as an oil boiling at 320—330°. 
When heated with aqueous potash, and the alkaline liquid washed 
with ether, acidified with hydrochloric acid, and then extracted with 
ether, an oily product, probably a tiicarboxylio acid, is obtained; 
when the latter is dissolved in ^concentrated sulphuric acid, water 
added to incipient turbidity, and the mixture boiled for some time, 
acid separates in crystals. 

Methylplienylsuccinic acid may bo separated into two isomerides by 
fractional crystallisation Imm water; the less soluble modification, 
which is formed in the lajfger quantity, melts at 192 — 193°, at the 
same time losing water and forming the anhydride, whilst the more 
soluble modification melts at 170 — ^171°. 

When methylphenylsuccinic acid (m. p. 192 — 193°) is slowly brought 
to a temperature of 120 — 180°, water is eliminated, and on quickly 
raising the temperature to 310—320° the anhydride passes over as an 
oil. When the latter is boiled with water, it dissolves and methyl- 
phenylsucoinic acid (m. p. 192 — ^193°) separates on cooling, whilst the 
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acid (m. p. 170 — 171®) is obtained fi*oin the filtrate. On the other 
hand, the acid (m. p. 170 — 171®) is exclusively formed when the 
anhydride is exposed to the air. The electrical conductivities are as 
follows : — 

Methylphenyl&nccinic acid (m. p. 170 — 171®) h 0*0233. 

„ „ (m. p. 192—193°) h 0*0372. 

The strongly negative character of the phenyl group is exemplified 
in the much higher values obtained in the case of the above-desciibed 
acids, compared with those obtained with the two dimethylsuccinic 
acids {Zeit. pJujsiJcaL OJiem,, 5, 405). The question whether the 
anhydride exists in two stereo-isomeric modifications is still open. 

A. R. L. 

Action of Urea on Sulphanilic Acid. By J. Ville (Ocnnjpf. 
rend,^ 112, 868 — 870), — An intimate mixture of finely-powdered urea 
(l*5mols.) and sulphanilic acid (1 mol.) becomes pasty at 105®, begins 
to melt at about 110®, but becomes solid again at 115 — 120®. If 
heated for three or four hours at 125®, ammonia is evolved ; the pro- 
duct, after cooling, is dissolved in water, mixed with barium hydr- 
oxide, and allowed to remain in a vaennm over sulphaiic acid for 
48 honi*s, in order to decompose the ammonium salt that has been 
formed. Excess of barium is removed by means of carbonic anhydr- 
ide, and the concentrated filtrate, when mixed with alcohol, yields a 
precipitate of the barium salt which can be purified by repeated solu- 
tion in water and precipitation by alcohol, and from which the acid 
is obtained by treatment with the calculated quantity of sulphuric 
acid. The filtered liquid is evaporated on a water-bath, and after- 
wards in a dry vacuum, when ml/plianihcanrhamic acid^ C 7 II 8 N 2 SO 4 , 
separates in feathery, microscopic lamellm, very soluble in water, 
somewhat easily soluble in acids, but quite insoluble in ether, chloro- 
form, and benzene. It is strongly acid, decomposes carbonates, and 
forms crystallisable salts. The baidnm salt crystallises with 3 mols. 
H 2 O in monoclinio prisms, soluble in water, but insoluble in alcohol j 
it becomes anhydi*ous at 95®, and then has the comx)osition 

Ba(07HtNaS04)2. 

When the acid is heated in sealed tubes at 100® with excess of 
barium hydroxide solution, it yields ammonia, carbonic anhydride, and 
sulphanilic acid in equal molecular propoHions. This decomposition 
and its mode of formation show that the acid has the constitution 
SOsH-CeHi-NH-CO-NHa. 0. H, B. 

Nitrocynaenesulplioxiic Acids. By &. Ebbbka {Oazzetta, 21, 
65 — ^76). — Nitro--»--(^yiene8ulphonic acid (compare Abstr., 1890, 1287), 
when perfectly pure, crystallises iu pale-yellow needles free from any 
reddish tinge, and its aqueous solution is not reddened by light. The 
pure barium salt crystallises in slender, silky, yellow needles con- 
taining 1 mol. HaO ; the pure magnesium salt crystallises in bright- 
yellow tables containing 5 mols. HaO; the lead salt in bidght-yellow 
^ needles containing 1 mol. HaO ; the zi^w salt in large, pale-yollow. 
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rhombic tables containing 6 mols. HgO, and the calcivm salt in yellow 
plates with 1 mob HaO. 

The lead salt of amido-a-cymenesnlphonic acid crystallises in red 
nodules with 4 mols. H^O. On diazotising this acid, diazo-ot^cymene- 
ml^lionic deid is formed, and separates in very slender needles. It is 
decomposed by treatment with absolnte alcohol with the formation of 
Widman’s ethoxy-a-cymenesulphonic acid. The barium salt of this 
acid is soluble in water, and crystallises in silvery plates containing 
3^ mols. HaO. Tbe barium s^t of chloro-a-cymenesulphonic acid 
(Abstr., 1890, 1287) crystallises in colourless, lustrous plates con- 
fining 3 mols. HaO. 

The authors previously isolated (Zoc. cit^ from the mother liquors 
obtained in the preparation of barium nitrocgrmenesnlphonate an 
abnormal magnesium salt crystallising with 6 mols. HjO, but other- 
wise identical in composition with the normal salt. The barium salt 
corresponding to this modification crystallises with 6 mols. HaO ; the 
lead salt, (N0i*CtoH3PrMe*S03)2Pb,5H80, crystallises in small, pale, 
yellowish needles ; the zinc salt forms small needles containing 6 mols. 
HaO ; and the calcium salt almost colourless needles with 9 mols. HaO. 
These salts cannot be converted into the corresponding normal nitro- 
cymenesulphonates, with which they are probably isomeric. The 
acids derived from both series of salts, however, seem to yield the 
same amido-derivative. S. B. A. A. 

Unsaturated Sulphones. By R. Otto (Ber., 24, 1510). — Un- 
saturated sulphones are readily obtained by the action of sodium 
benzenesulphinaie or paratolylsulphinate on ally] chloride. Phenyl- 
aUylsulphone is an oil, but paratolylallylsulphone crystallises in splendid 
monosymmetric prisms or tablets, and melts at 52 — 53®. Both com- 
pounds readily combine with bromine, forming additive compounds. 

H. a. 0. 

Certain Sulphone Derivatives and their Hydrolysis in Alka- 
line Solution. By W. AurENRicTn 24, 1512 — 1519). — ^In 

continuation of the work done by Stuffer (f is vol., p. 180) and by 
himself (this vol., p. 567), the author has prepared some new sulphone 
derivatives and examined their behaviour towards alkalis, and has 
also been able to confirm the statement of Stujffer that in hydrolysing 
ethylsulphonesulphonal all the sulphone groups are eliminated as 
othylsulphinic acid, no methylphenylsulphone being formed. 

EtJiylsulyhonephenylsitl^honaL, CMe(SOaPh)a‘GH2*SOalSt, is obtained 
by carefully oxidising the phenylmercaptole of thioethylacetone (this 
vol., p. 567), and crystallises from alcohol or ether in small, lustrous 
needles, melts at 138 — 139®, is sparingly soluble in boiling water and 
in cold alcohol and ether, readily in chloroform. It is re^ly hydro- 
lysed by decinormal potash solution, 2 mols. of benzenesulphinic acid 
and 1 mol. of ethylsulphinic acid being formed. 

In the author’s previous paper*, the preparation of the phenylmer- 
captole of thiophenylacetone was described. A much better yield of 
this compound is obtained bypassing a slow current of hydrogen 
chloride into an ice-cold mixture of thiophenylacetone and phenyl- 
mercaptan, pouring the product after some hours into water, and re- 
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crystaJHsing tlie piecipitated compound from alcohol. "No reaction 
lakes place between this compound and potassium permanganate in 
aqueous solution, but on addition of benzene, oxidation slowly takes 
place, aj^-diph enylsulphone-^-ihiophenylpropam, 

SPh-CMe(S02Ph)-CH,-S02Ph, 

being formed. The latter crystallises from alcohol in slender needles, 
melts at 156 — 157®, and is sparingly soluble in ether and cold alcohol, 
I’eadily in chloroform. On treatment with potash, it yields methyl- 
phenyl sulphone, phenylmercaptan, and bcnzenesulphinic acid. All 
attempts to convert the remaining thiophenjd group into a sulphone 
group wore without success. The compound is also probably identical 
with that obtained by Otto and Edssing by the oxidation of phenyl- 
sulphoneacetonemcicaptole (this vol., p. 568), 

From the results described in this and in previous 2 >apers, it appears 
that whilst the sulphoiies of the general formula 0 R 2 (S 02 E )2 are 
stable towards alkalis, the addition of the groups SO^Ph, SO^Bt, or of 
chlorine, has such an effect on the molecule that all three sulphone 
groups are eliminated by an alkali in tho form of a sulphinic acid. 
Further, disulphonesulphides of the foimula 

0R(S02R)(SE>GH2-S02R 

behave towards alkalis in a similar manner to alkylene sulphones with 
adjacent sulphone groups, only one of these being eliminated as a 
sulphinic acid. H. G. 0. 

Action of Fhenylhydraziiie on Ethyl Chloromalonate. By 
R, Btjbmbistbr and A. Michablts (Per., 24, 1800—1802). — ^When 
ethyl chloromalonate (1 mol.) and phcnylhydrazino (3 mols.) arc 
mixed together, separation of phenylhydrazine hydx’oohloi’ide and 
slow evolution of nitrogen take place. After two days, the former is 
filtered off, the filtrate extracted i*epeatedly with ether, and tho ethereal 
solution washed sevei^al times with dilute hydrochloric acid. On 
evaporation, an oil is obtained which quickly solidities, and after re- 
crystallisation from hot ether forms colourless needles, melts at 90®, 
and reduces Fehling’s solution on boiling. It has the composition 
ChHi 4 N 20 h and combines dh*ectly with phenyl cyanate and phenyl- 
thiocarbimidc, forming the crystalline additive compounds OieHioN'jO* 
and OiaH^llTiOjS. The former crystallises in colourless needles and 
melts at 158", w’hilst the latter forms transparent prisms and molts 
at 141°. 

The oiuginal product of the roactiou dissolves readily in aqueous or 
alcoholic potash, and the fovmev solution on addition of hydxnchloric 
acid at once yields a compound crystallising in glistening plates, 
which, after recrystallising from alcohol, melts at 192®, and has the 
composition 0»H8ll2O2. It differs, therefore, from the first compound 
by containing the elements of alcohol less. 

The constitution of these substances is not yet finally settled, 
but the authors believe they are probably derivatives of au amido- 

dihydroindoxyle, CeB[i< The compound melting 
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at 90“ is probably OeH^ Jj^^^^>CH'COOEt, and is formed in 
the following manner : — 

+ OHCl<ggg^* = 0,H«<^<^J^>OH-OOOEt 

+ HOI + Oja^-OH. 

The carbonyl group of this compound is then reduced by the action 
of tbe third moL of plienylhydrazine, nitrogen being simultaneously 
erolvod. H. G. 0. 

Synthesis of IndigotindistLlphonic Acid (Indigocarmine). 
jBy B. HtjyMANN (Ber., 24, 1476 — 1478). — It has already been shown 
by Henmann (this vol., p. 76) that phenylglycocine may bo converted 
into indigotin by fusion with canstic potash and oxidation of the re- 
sulting leuco-compound. Other dehydrating agents, such as sulph- 
uric acid and sine chloride, do not have the same effect. The author 
finds, however, that if, instead of conoenti*ated sulphuric acid, fuming 
acid he employed, iiidigotindisulphonic acid is readily obtained. This 
may be shown on the small scale by gently warming phenylglycocine 
with fnming sulphuric acid in a test-tube, a yellow solution being 
obtained which when poured on to ice shows the characteristic colour 
of indigocarmine solution. 

On the lai*ge scale, the following method is adopted ; —1 part of 
phenylglycocine is mixed with 10 — 20 parts of sand, and 20 times the 
quantity of sulphuric acid containing 80 per cent, of anhydride gradu- 
ally added, the temperature not being allowed to rise above 30®. The 
yellow solution, on addition of oi*d inary concentrated sulphuric acid, 
evolves sulphurouR anhydride, and assumes the deep blue colour of 
indigo ; ice is then added, and the colouring matter precipitated by 
addition of common salt. Tbe yield of pure indigocarmine thus ob- 
tained is about 60 per cent, of tbe phenylglycocine employed. 

The mechanism of the reactiion is not yet clear; possibly the 
snlplionic acid of indoxyle sulphate is first formed, and on addition of 
sulpliuno acid undergoes the following reaction : — 

SOai*06H3<°°>0:0<j§^>0,H,-S03H + 280* + 2H»0. 

H. G. 0. 

Hydrobenzoins and their Anhydrides. By K. Auwsbs (Bar., 
24, 1776 — 1783). — The author has repeated the expeiiments of 
Zincke (Abstr., 188‘>, 114), in the hope of obtaining again the 
substances prepared in small quantity by him, as these might possibly 
be isomerides of benzoin and bonzile. This expectation has, how- 
ever, not been fulfilled, hut a number of other observations have been 
made in tbe bydrobenzo’in gronp 3 i and are given in this paper. 

Concentrated nitric acid of sp. gr. 1*4 acts on both hydrobenzoTns 
at the ordinary tempeiuture or even at 0®, with formation of benzoin. 
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The oxidation takes place more slowly with the iso-componnd, and 
the product is also frequently oily for a short time, hut ciystallises 
eventually to a magma of needles. If the mixture he slightly warmed,, 
the oxidation product of isohydrohenzoin cannot he obtained crystal- 
line. The anhydrides are attacked in a similar manner at the ordinary 
temperature. A mixture of equal volumes of fuming niti'ic acid and 
acetic acid has the same effect as nitric acid alone, hut a cold acetic 
acid solution of potassium dichromate or dilute potassium perman- 
ganate solution, like chromic anhydride, converts both compounds 
into benzaldehyde. 

Bromine acts on both hydrohenzoins in acetic acid solution at 100** 
with formation of henzile and smaller quantities of stilbene bromide. 
A somewhat similar reaction has been observed by Pechmann (Abstr., 
1890, 122‘2). Both compounds also unite dii*ectly with orthotolyl 
cyanate on heating at 100® under pressure, yielding additive com- 
pounds having the foimula (CHPh*O*CO-NB['06H*Me)2. That obtained 
from hydi’obenzoin crystallises in colourless needles melting at 
233 — 234®, and that from the iso-compound in small needles melting 
at 163®. 


When stilbene bromide is heated with alcoholic potassium hydro- 
sulphide, the oily product obtained is stilbene, and not, as would be 
expected, bromostiibene or tolane (see also Porst and Zincke, this 
Journal, 1876, ii, 634). » 

In the preparation of the anhydrides by Zincke’s method, diphenyl- 
acetaldehyde, OHPha'OHO, is always obtained as a bye-product. 
On treatment with hydroxylamine, it yields d^henylucefaldoanme, 
CHPh^*OHINOH, which forms slender, white needles and melts at 
120®. A small quantify of another substance containing nitrogen is 
also formed in the reaction, but the amount was insuf&cient to deter- 
mine whether it was an isomeric oxime. 

The molecular weights of the anhydrides as determined by Raoult’s 
method agree with the double formula CaaHMOs, and these are, there- 
fore, in all probability ether-like compounds having the constitution 

OHPh-O'^HPh’ hydrobenzoin anhydride is best prepared by 


gently warming hydrobenzoin with half its weight of phosphoric an- 
hydride, adding water, and recrystallising the insoluble portion fi-om 
alcohol. 

In order to obtain comparative molecular weights of other anhydi*- 
ides, those of the dimethylsuccinic acids were examined by Raoult’s 
method. In both cases the results agreed with the simple fomula 
CeH,Os. H. G. 0. 


Aldehyde-green- By W. 7, Miller and J. PlSohl. (Bar., 24, 
1700 — 1715). — Aldehyde-green was discovered by Cherpin in 1862, 
and was shown to contain sulphur by Hofmann (Per., 3, 761), who 
ascribed to it a provisional formula. Lucius, however (Wurt^ 

1, 234), states that it does not contain sulphur, as it is produced by 
the action of aldehyde on an acid solution of rosaniliue, the function 
of the sodium thiosulphate subsequently used being merely to pre- 
cipitate the blue and violet dyes which are formed simultaneously. 
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Aldelijde-blne, prepared by Gattermann and Weicbmann’s motbod 
(Abstr., 1890, 503), is precipitated fi*om its aqxieoas solution by 
sodium chloride, and when tbe filtrate bas a blue colour tbis is due to 
the use of too bttle precipitant and not to tbe presence of a second 
blue dye, as stated by Gattermann and Weicbmann; tbe green dye, 
however, which these chemists obtained from tbe same filtrate, exists 
ready formed, and separates, after a time, or more quickly when it is 
heated ; it is probably identical with tbe non-sulpburetted aldebyde- 
green (see below). Aldehyde-blue has the composition OsiHarNsOjCh ; 
it is not a quinaldine deiivative, as stated by Gattermann and 
Weicbmann (Zoc. dt), but the hydrochloride of an anhydroaldolpara- 
rosaniline, OH-C(OeH 4 *NlCH*OH/CHMe*OH) 3 ; a similar blue dye is 
formed from isobutaldehyde and pararosaniline. 

When pararosaniline (50 grams), concentrated hydrochloric acid (200 
grams), and paraldehyde (100 grams) are heated together on the water- 
bath for thi^ee hours, ^ a brownish solution is formed; this is diluted 
to 4 litres, saturated with hydrogen sulphide, and an excess of sulphur- 
ous acid added, when a resinous mass, together with sulphur, separates 
out. It is filtei*ed, and the operation repeated ; on adding ammonia 
to the filtrate, a colourless base separates, which is spread on a porous 
tile, and then dried at 65° in a current of hydrogen ; it is soluble in 
acids, ether, alcohol, and benzene, and has the composition GjxHsBN'a 
-f- -11120 ; the yield is 35 — 45 giams. The compound is the leuco- 
base of a gi*een dye, which latter is produced on treating it with 
lead peroxide in an acid solution, or with chloranil in an alcoholic 
solution; it has the constitution C 2 NH 6 Me-OH(OB]S[H 7 Me) 2 , and 
thus contains one quinaldine and two dihydroquiualdine residues. 
When the base is dissolved in dilute hydrochloric acid and treated 
with nitrous acid, a resinous substance is formed, which is soluble in 
ether, but does not yield the dye on oxidation. The mondbenzoyl de- 
rivative is prepared by dissolving the base in benzene, gradually adding 
benzoic chloride, and shaking Ihe mixture with aqueous soda ; it is 
hydrolysed when heated at 120° with concentrated hydrochloric acid. 
When the base is dissolved in glacial acetic acid, and treated with 
bromine, a biuwn, amoiphous substance is obtained ; this does not 
yield a dye on oxidation; when, however, it is treated with tin and 
hydrochloric acid, a base giving a green dye on oxidation is formed, 
and when boiled with tin and hy(b*ochlonc acid, a base giving a blue 
(lyo on oxidation is obtained. That the above-descinbod leuco-base 
is not quite a homogeneous substance, is seen by the following : — 
Wlion an ethereal solution of it is mixed with ono of chloranil, a deep- 
blue colour is produced, and, later, fiocks of a coppery lustre separate, 
whilst the green dye is obtained from the filtrate by evaporation ; the 
composition of these dyes could not be determined with certainty. 
When aldehyde-blue is heated at 70° with concentrated hydrochloric 
acid, and alcohol added, a gi*een coloration is produced ; isobutaldehyde- 
bluo gives no such coloiution. The directions given by Lucius for 
the preparation of aldehyde-green are as follows: — Pararosaniline 
(8 grams) is dissolved in dilute sulphuric acid (20 gi*ams of acid to 
30 grams of water), and heated at 50° with aldehyde (40 grams) 
until a drop of the mixture yields a greenish-blue colour with alcohol. 



1072 


ABSTRACTS OF OHEMIGAIi PAPERS, 


Tf instead of treating this solution, diluted to 1 J liti*es, Tpith hydrogen 
sulphide and sulphurous anhydride, as Lucius directs, sodium chloride 
is added, a blue dye is precipitated, and on adding sodium acetate to 
the filtrate from this, a gi‘een dye separates. The latter is air-dried, 
washed with water, and twice dissolved in alcohol and reprecipitated 
with ether; it is then shaken with dilute ammonia, collected and 
washed, and after again dissolving in alcohol and reprecipitating with 
ether, it is dried in a current of hydrogen at 55“. It has the com- 
position represented by the formula 

C9NH5Me-O(OH)(CcH4-F:CH-CH3-0HMe-OH)2, 


and is the parent compound of ordinary aldehyde-green (see below), 
which it resembles, but is more fugitive lowai‘ds light ; its production, 
therefore, explains Lucius’ observation that aldehyde- green does not 
contain sulphur. Aldol reacts with diamidotriphenylmethane, and a 
leuco-base, CHPh(06H4'!N’ICH*0H3-CHMe'0H)2j is formed; this, on 
oxidation, yields a gi*ecn dye closely resembling that obtained by the 
preceding method. 

When pararosaniline is dissolved in dilute sulphuric acid and heated 
with aldehyde (as above) at 50® for three hours, and the product is 
poui*ed into hydi*ogen sulphide solution (3 litres) heated to 90®, and 
sulphurous acid (200 grams) added, the mixture being then boiled for 
some time, a blue dye separates on adding sodium chloride (300 grams); 
sodium acetate then precipitates aldehyde-green from the filtrate; 
the latter has the consktution 


/CeHrNH-OH-CH^-CHMe-OH 
\C.Hi-NH-CH-CH,-CHMe-OH 


(^h:oh-|: 


When the non-sulphuretted green, prepai®ed from ordinary rosanil- 
ine and aldehyde, is boiled with a solution of sodium thiosulphate 
(Cherpin’s method), TJsebe’s aldehyde-green is formed, and is isolated 
in the same maimer as the last-desciibed colouring matter; it has the 

y0eH4-]Sr-CH*0H*-0HMe-0H 

< 3 onstiitution C9!N'HiMc3*C(OH)^ I 

\CeH 




iH-OH»*CHMo-OH 

A. R. L. 

A Closed ChAin Analogue of Ethylene. By 1. Bambbroeb 
and W. Lootjsu (Ber., 24, lb87 — 1888).— The authors come to the 
conclusion that dihydronaphthylone is an analogue of ethylene. It 
combines with h^gchlomus^acid forming teimliydrcma^hthylem 

aJilorhydrirt^ ^®^^^OH(OH)-6hC1' ^ ammom^fm 

OHa- -CHa 


derivative, C»H*<0H(OH)-iH-NMeaCl’ 
hydrochloride. 

When tetrahydronaphthylene chlorhydrin is treated with alkalis, 
three isomerides of the formula OioHioO, a dihydffio alcohol^ O 10 H 12 O 2 , 
jand naphthalene are formed according to the conditions of the expert- 
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ment. The initial product, tetrahydrojiaphtJiylene oxide, OioHioIO, is 
a crystalline, comparatively easily volatile compound, and is of 
especial interest as the first representative of closed ring oxides. The 
strain ■which prevails within the molecnle, and thereby the tendency 
to disrupt the union by means of oxygen of the two carbon atoms, 
causes it to combine with other radicles ; thus, when added to a solu- 
tion of ferric chloride, a precipitate of ferric oxide is produced, whilst 
the compound unites with the elements of hydrogen chloride. Further 
details ^1 be given later. A. R. L. 

Decomposition of some Diazo-componnds of Naphthalene 
with Alcohol. By W. R. Orndoefp and P. L. Kortetomt (Amer. 
Ohem. J., 13, 153 — 164), — a^-JDiazonapJithalene sulphate was prepared 
by mixing a-naphthylamine (10 grams) with water and sulphuric 
acid (40 grams), and passing nitrous fumes into the cooled mixtui’e 
as long as they were absorbed ; the liquid was filtered quickly, alcohol 
and ether added, and the mixture cooled in ice and salt until the 
sulphate crystallised. The yield was 79 per cent, of the theoretical. 
The sulphate crystallises in light-yellow, flat needles, and explodes 
feebly at 115® ; it dissolves easily in water, slightly in alcohol, and not at 
all in ether ; it becomes green on exposure to light. When it was heated 
at 70 — 75® with alcohol, nitrogen was evolved, together with some 
aldehyde; by subsequently distilling off the alcohol, then distilling 
the residue with steam, and further treating this distillate, naphtha- 
lene (40 per cent, of the diazonaphthalene sulphate taken) and 
a-ethoxynaphthalone (b. p. 277® at 748 mm.; sp. gr. 1*0746 at 0 \ 

23 per cent, of the sulphate taken) were obtained. The identity of 
the latter compound was confirmed by preparing it fix>m o-naphthol, 
after Henriques’ method {Annalen, 244, 72). When a-diazo- 
naphthalene sulphate is heated with water at 80 — ^90®, nitrogen is 
evolved, whilst a colouring matter, some tar, and a-naphthol are 
formed. 

^-Diazonaphthalene sulphate is prepared similarly to the a-salt, 
but a large excess of sulphuric acid is necessaiy; the yield is 
74 per cent, of the theoretical. It forms fiat, needle-shaped, yellow, 
biaxial crystals, which can be obtained nearly white by recrystallisation, 
bnt become green, and finally bx’own on exposure to light ; it explodes 
foobly at 115®. When decomposed by alcohol, it yields about 30 per 
cent, in the form of /3-ethoxynaphthalene and 7 per cent, in the fonn 
of naphthalene, a small quantity of /3-naphthol being formed at the 
same time. When it is heated with water, the same reaction takes 
place as in the case of the a-salt. The action of hydrochloric acid 
(40 per cent.) on ;8-diazonaphthalone sulphate at tho ordinary 
temperature converts about 60 pei' cent, of the salt into j8-chloro- 
naphtlialene, a considerable quantity of ^-naphthol being also 
formed. 

fi-JDiazonaphthalene rdtrate, obtained (53 per cent, of theoretical 
yield) by diazotising a well-cooled mixture of /d-naphthylamine 
(10 grams), water, and nitric acid of sp. gr. 1*426 (10 grams), crystal- 
lises in fiat, yellow needles, from a mixture of water, alcohol, and 
ether; it dissolves in water, bnt not in absolute alcohol or ether; it 
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becomes i^ed in lisrlit, and explodes at 100° or by percassion. Wben 
decomposed by alcohol, about 26 per cent, of it is converted into 
/}-ethoxynaphthalene, and 7 per cent, into naphthalene, a small 
quantity ot nitro- and dinitro-naphthol being formed at the same 
time. 

)8-Ethoxynaphthalene melts at 37% not 33“ (Schaeffer, Annalen, 152, 
287). 

The above results indicate that with the diazonaphthalene com- 
pounds, when the diazo-group is in the a-position, the tendency is 
towards the introduction of hydrogen, resulting in the formation of 
naphthalene, when they are decomposed by alcohol ; but when the 
diazo-group is in the jS-position, the tendency is towards the introduc- 
tion of the ethoxy-gi'oup, in place of the diazo-group, resulting in the 
formation of an ethoxynaphthalene (compare Remsen and others, 
Abstr., 1888, 268; 1889, 975). A. G. B. 

Orthoazo-compomids of a-Napbitliol ()3-Naplithaqtiinoiie 
Hydrazoues). By E. SToELTma and B. GRANUMOtiGiN (Ber., 24, 
1697 — 1600). — These compounds were prepared to compare their 
colours with those of the compounds of the para-series. 

OH*OioH6*Na'06H4'SOjH [OH : Hi 
= 1:2; SO3 H : Nj = 1 : 4], is obtained by shaking jS-naphtha- 
quinoue (1 mol.) suspended in acetic acid with a cold concentrated 
aqueous solution of sodium paraphenylhydrazinesulphonate (1 mol.). 
A red precipitate of the sodium salt is obtained. The sodivm salt is 
sparingly soluble in alcohol and cold water, ea'^ily in boiling water, 
and crystallises in beautiful red prisms. The free acid is obtained 
by adding hydrochloric acid to a solution of the sodium salt. In 
an acid bath, the azo-compound dyes silk and wool a beautiful 
ponceau colour. It is a position isomeride of oi'ange No, T. In 
general the orthohydroxyazo-dyes of a-naphthol are red ; the parazo- 
dyes are yellowish-brown. 

OH"OioHii(SOJE)*K2-Ph [1 ; 4 : 23 is a ponceau colour, 
OH-CioH3(S03H>H2-Cx,H,“ [1:4: 2j 

a 

is an orseillo red, OH'CioH3(S03H)-!N'a-OioH/ is a ponceau. 
OH'CioHu'lTyOioH/SOjH [1 : 2] (from /3-naphthaquinono and ■^0 
hydrazine of naphthionic acid) is a bluish orseillo I'ed, whilst the 
[1 : 4] compound (from diazonaphthionic acid and a-naphthol) is 
brown. 

OrthoplienylazO' (z-naplithoTmietacarboxyliG acid, 

OH-OioHo-Na-aHi-COOH [Ng : COOH =1:3], 

is obtained by shaking j3-napbthaquinone suspended in 10 — 15 times 
its weight of acetic acid with metahydrazinebenzoic acid suspended 
in water. It is necessary to use the pure hydrazinebenzoic acid. It 
is insoluble in water, but soluble in alkaline hydroxides and barium 
hydroxide, and dissolves in concentrated sulphuric acid to a reddish- 
brown liquid, which turns red ou addition of a little water, and then 
precipitates the compound unchanged. It is insoluble in most 
solvents in the cold, and is purified by crystallisation from aniline; 
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from alcohol, it crystallises in prisms, coagulates at 200°. and melts at 
260° with evolution of gas. It dyes silk and wool a bluish-red, and 
fibre moi*danted with chromic oxide can be dyed with it. The acetate^ 
OAo'OioHo'N’i'OeH/COOH, is obtained by boiling the above compound 
with acetic anhydride and sodium acetate in a reflux apparatus. It 
is easily soluble in alcohol, sparingly in benzene and acetic acid, 
crystallises from benzene in yellowish-orange crystalline masses, melts 
at 210°, and gives a red solution with concentrated sulphuric acid. 

The isomeric para-compound [OH : H 2 = 1 : 4] is obtained by the 
action of diazotised amidobenzoic acid on a-naphthol. It is a black 
powder with a green, metallic lustre, dissolves easily with a brown 
colour in alcohol and aniline, and is insoluble in benzene. With con- 
centrated sulphuric acid, it gives a bluish- violet coloiation, which, on 
addition of water, changes to red. It imparts a brown colour to silk 
and wool in an acid bath and to cotton mordanted with chromic oxide 
in a neutral bath. E. C. H. 

Molecular Change in the Formation of Disazo-compounds of 
a-Naphthol. By E. N’oeliing and E. GRA.NDTOUijrN (J?er., 24, 
1601 — 1605). — In attempting to compare the disazo-compounds formed 
from the naphthaguinone hydrazone of metamidobenzoic acid and 
paramidobenzenesulphonic acid with diazobenzene with those from 
phenylazo-a-naphthol and the diazo-componnd of amidobenzoic acid 
and snlphanilic acid respectively, a curious intramolecular oliange 
was observed to take place in the case of the latter reaction, and 
instead of the normal products, there were obtained phenyldisazo- 
<x-naphthol, OH‘OioH 9 (rr 3 ph )2 [1 : 2 : 4], together with disazo-a- 
naphthol-metamidobenzoio acid, OH-CioH 6 (N 2 'GcH 4 -OOOH )3 [1:2: 4], 
and disazo-o-naphthol-sulphanilic acid, OH'OioHsCNTi'OGHi-SOsHja 
[1:2; 4], respectively. 

Diazohenz&ie Ohhride and fi-Nap7htli^uvtwns7iydraaoneheiizoio Acid. 
— Diazobenzene chloride (1 mol.) is added to au alkaline solution of 
/S-naphthaquinonehydrazonebenzoic acid (1 mol.), and the combina- 
tion completed by heating on the water-bath. The product is pre- 
cipitated with acid and crystallised from aniline and then from 
alcohol. It is sparingly soluble in the ordinary solvents, ci 7 stallis 0 s 
in very minute needles, blackens at 200°, and decomposes at 245 — ^246°. 
Analysis gave results corresponding with the formula 

H*Ph-OxoH5COH)-ff/0<,H4-COOH [=4:1: 2], 

It is only a feeble acid, dissolves in warm alkalis and baryta-water, 
but precipitates on cooling, has only faint tinctorial powei'S, and 
yields a green solution with concentrated sulphuric acid. The acetate 
crystallises from benzene in slender, yellow needles, darkens at 200°, 
and decomposes at 229 — ^230°. 

Diazohenzene Ohhride and ^-Nap7ithag[ui7wnehydratione8ulp'haniliG 
The reaction takes place in the same way as the above. The 
sodium salt of the disazo-componnd is obtained as a gelatinous pre- 
cipitate. The free acid, N 2 Ph-OioBt(OH)*N‘ 8 -OeH 4 *S 03 H [=4:1 : 2], 
is a brownish-red powder, sparingly soluble in cold water, easily in 
hot water. It dyes silk and wool in acid bath a garnet-brown shade. 
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BiazosulpJianilio Acid and FJienylaso-a-najphtTiol. — Phenylazo-a- 
Baphthol is obtained by the action of diazobenzene chloride fl mol.) 
on a solntion of a-naphthol (1 mol.) in sodiam hydroxide (2 mols.). 
At the same time, an appreciable quantity of tho disnzo-compound is 
formed. The phenylazo-a-naphthol is precipitated from the alkaline 
solution, dissolved in barium hydi*oxide, again pi'ecipitated, and 
crystallised from alcohol or acetic acid. It melts at 206°. When 
diazosulphanilic acid (1 mol.) is mixed with benzcneazo-a-naphthol 
(1 mol.) and sodium hydroxide (2 mols.) and the combination com- 
pleted on the water-bath, a large quantity of the substance remains 
undissolved, and the alkaline solution becomes dark reddish-brown. 
The undissolved compound was identified as benzenedisazo-a-naphthol. 
The alkaline liquid contained the disnlphonic acid of benzenedisazo- 
a-naphthol. This latter is not precipitated by acids, so that it was 
not obtained in the pure state ; but a preparation obtained by tho 
action of 2 mols. of diazobcnzenesulphonic acid on a-naphthol seemed 
to be identical with it. 

Metadiazohenzoic Acid and P1ienylazO‘<z-NapJit7LoL — ^The combination 
of the two compounds takes place easily ; tlie product of the reaction 
is a mixture of phenyl disazonaphthol and disazonaphtholphonylcarb- 
oxylic acid. To separate these compounds, the mixture is acidified 
and the dry precipitate extracted with chloroform. Bonzenedisazo-a- 
naphthol is dissolved. The undissolved residue dissolves easily in 
alcohol, but could not be obtained crystalline. It is purified by 
solution in soda and reprecipitation with acid, and is so obtained as 
a reddish-black powder which blackens at 250” and decomposes at 
264°. It was similar in all respects to the compound obtained by 
the action of diazobenzoic acid (2 mols.) on a-naphthol. 

B. 0. K 

Constitation of the Hydrazone of ^-Naphthaquinone. By 
B. Noeltino and B. GBANDMouansr (Ber., 24, 1592— 1597).— The 
anthers have obtained results which tend to show that phenylazo- 
)8-naphthol and the isomeric hydrazone of jS-naphthaquinoue are azo* 
compounds and not hydi*azoncs, 

yfi-jNTaphthaquiuono pheuylhydruzono is obtained as doscribed by 
Ziiicke smd Bindewald (Ber., 17, 3026). Tlio yield is small, owing 
to tho oxidising action of the /l-najdithaquinone on tlio liyclrazino ; 
which latter is converted into benzene, whilst tho quiuono is converted 
into dinaphthyldiquinol. The phenylhydiuzono molts at 138°, sub- 
limes, like phenylazo-|3-nnphthol, in beautiful, omnge-rod needles 
with a gi*ecn, metallic lustre, and is insoluble in cold alkali, but 
dissolves in the hot solvent and separates out unchanged on cooling. 
The sodium salt is obtained by dissolving tho hydrazone in a methyl 
or ethyl alcoholic solution containing the theoretical quantity of 
sodium. Tho formula of the sodium salt is OJSTa'CioHc’Ni'Ph, since, 
on reduction of the ethyl salt obtained from it, aniline is formed and 
not ethylaniline. 

Phenyldisazo-a-naphthol is obtained by adding a solution of diazo- 
benzene chloride to au ice-cold solution prepared by dissolving twice 
the theoretical quantity of sodium in alcohol and adding the hydr- 
azone. The mixture is allowed to remain over night and the product 
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filfci'rcd, diasolved in hob chloroform, and the solution mixed with 
absolute alcohol, lb cxystallises on cooling in slender, brown needles 
with a green Insti'e, melts at 193°, dissolves very sparingly in hot 
alkalis, easily in alcoholic sodium ethoxide, but is precipitated on 
addition of water. It is identical with the product obtained by 
Krohn by the action of diazobenzene chloride (2 mols.) on o-naphthol 
(Ber,^ 21, 3240). The acetate^ OAc'OioH 5 (NaPh) 2 , is obtained by 
heating the disazo-compound with acetic anhydride and sodium 
acetate in a reflux apparatus until the colour changes from red to 
yellow. It crystallises from alcohol in beautiful, brown, prismatic 
needles, melts at 159 — 160°, decomposes at 200°, and dissolves in 
concentrated sulphuric acid with a green coloration. The ethyl salt, 
OBt*OioHfi(lSr 2 Ph)a, is obtained by adding an excess of ethyl iodide to 
a solution of the diazo-compound in the theoretical quantity of sodium 
ethoxide, and allowing the mixture to remain three weeks in the cold. 
It crystallises from alcohol in tufts of reddish-brown needles, and 
melts at 121°. The methyl salt crystallises in blue-black needles 
with a metallic lustre, and melts at 123°. 

It was not possible to obtain a hydrazoneoxime by the action of 
hydroxylamine or its salts on the /3-naphthaquinone hydrazone. 

E. 0. R. 

Nitro-denvatives of AlizaiizL and Purporin. By R. BRiscH 
(Ber., 24, 1610 — 1619). — Biaoetyl-ci^troaMzwrin is obtained by 
cautiously adding diacetylalizarin (1 part) to colourless nitric acid 
(2 parts ; sp. gr. = 1*5) cooled with ice and salt, so that the tempera- 
ture does not rise above zero ; 1 part more of nitric acid is then added, 
and as soon as the product no longer gives the alizarin spectrum, the 
mixture is poured into iced water. It crystallises from acetic acid in 
beautiful, bright-yellow needles, melts at 194 — 195*5° (uncorr.), and 
is easily hydrolysed by cold soda solution. 

o-Nitroalizarin obtained by hydrolysis of the acetyl compound, 
crystallises from acetic acid in brownish-yellow, prismatic needles, and 
melts at 289° (uncorr.). The absorption spectra of a-nitroalizarin is 
very like that of alizarin. 

(z-Amidoalizarin is obtained by reducing the niiro-compound sus- 
pended in dilute ammonia with hydrogen sulphide. The amido- 
oompound is precipitated with hydrochloric add, dried, and freed 
from sulphur by extraction with carbon bisulphide. It is sparingly 
soluble in moat solvents, and crystallises from acetic acid in dark- 
brown scales with a yellowish-green, metallic lustre. When treated 
with excess of nitrous acid, it is not completely converted into a 
diazo-compound, and on warming the diazotised mixture, purpurin is 
formed. If, however, the diazotised mixture be saturated with alkali 
and then warmed and extracted with ether, alizarin is obtained. 
j3-Amidoalizarin on diazotisation did not yield a trace of purpurin, 
but only alizarin, which is contrary to the statement of Auerbach 
(Das Anthracene^ 1880, p. 152). 

Strecker (Zeit. 4, 264) has shown that when alizarin is 

treated with fuming nitric acid, at first an unstable compound is 
formed, which, in the presence of water, is easily converted into 
nitroalizarin. This unstable compound is also obtained from pur- 

VOL. LX. 
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purin by the action of fuming nitric acid, and bas the same percen- 
tage composition as nitrolaydroxyalizarin. The author nomes this 
unstable compound pseudonitropm*purin and the nitrohydroxyalizarin 
nitropurpurin. 

Fseud^itropurpwrin is obtained by mixing alizarin with fuming 
nitric acid so as to form a thin paste, and allowing the mixture to 
remain until no alizaidn can be detected with the spectroscope. The 
mixture is poured on to ice, diluted with water, filtered, and washed 
with iced water. The yellow compound begins to dissolve as 
soon as all the acid is washed out, and decomposes into nitropurpurin. 

It is purified by drying in thin layers in a vacuum and extracting 
the nitropurpurin with absolute ether. It is a bi‘ight-yellow mass, 
which is stable when pure and dry, is converted into nitropurpurin 
when heated with water, and dissolves in cold soda solution to a 
brownish -3 ellow solution, which goes red on warming, owing to the 
formation of nitropurpurin. In concentrated sodium hydroxide it is 
fairly stable, but turns red at once on the addition of water. The 
author gives two probable formulas for this compound, 


OeH4< 


00-C-00-(]-OH 

OO-O-OO-O-NO 


+ HaO and C 6 H 4 -< 


co-(:]-c(OH):c-OH 
co-o-co — 6:no-oh- 


Nitr&pw'purm [(OH )2 : NO 2 : OH = 1 : 2 : 3 : 4] is obtained 
from pseudonitropurpurin by boiling with water or alkali. It is very 
like purpurin, gives the same colours with chromium, iron, and 
alumina mordants, and dissolves in sulphuric acid with a yellowish- 
red ; purpurin gives a carmine-red. If purpurin is cautiously added 
to a large quantity of well-cooled fuming nitric acid, a yellowish- 
brown compound is deposited which is identical with pseudonitropur- 
purin and is easily converted into nitropurpurin. /J-iNTitroalizarin 
[( 0 H) 2 N 03 = 1:2:3], when treated with 7 parts of nitric acid 
(1-5) at the ordinary temperature, yields the same intermediate 
compound and then nitropurpurin. The same nitropurpurin is 
also obtained by the action of nitric acid on a-nitropui*purin 
[(0H)slSr02=l:2:4]. 

Amidopurpurm is obtained by reduction of the nitro-compound 
with ammonium sulphide. It is very sparingly soluble in most 
solvents, dissolves in concentrated sulphuric acid with a reddish- 
yellow, and gives blackish colours with iron and chromium mordants, 
red with alumina mordants. E. 0. B. 


Terpenes and Camphors. By O. Wallace (Ber., 24, 1526— 
1579). — The paper contains an account of the most important results 
obtained up to present time. 

The terpene-like hydrocarbons can be divided according to their 
empirical formulae into three classes : — (1) Hemiterpenes or pentenes, 
CsHb. (2) Terpenes, OioHw. (3) Polyterpenes, (CsHa)*, The terpenes 
at higher temperatures split up into unsaturated hyd|rocarbons of the 
series GsHa, whose best known representative is isoprene. Isoprene 
can undergo polymerisation into GioHje, and a farther polymerisation 
into OibH 2 *, 02 oH 82 , &c. Ordinary terpene is also polymerisable into 
such polyterpenes. 

The present paper deals with the terpenes OioHie. At present the 
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fbllowing terpenes are known : — (1) Pinene, (2) catnphene, (3) fen- 
chene, (4) limonene, (5) dipentene, (6) sylvestrene, (7) pkellandrene, 
(8) terpinene, (y) terpinolene. Finene forms the main constituent of 
ordinary turpentine oil, occars as an essential ingredient of the 
ethereal oils of most pines, and in greater or smaller quantity in many 
other ethereal oils. GampTiene is important on account of its near 
relation to camphor. It is obtained from camphor through bomeol 
or from pinene. It does not appear to occur in nature. Fenohene is 
closely related to camphene, and is obtained in a similar way from 
fenchone, a compound isomeric with camphor. Limonene^ one of the 
most widely diffused terpenes, occurs in the ethereal oils of the 
AwanUacecB, in orange-peel oil, in oil of lemons, bergamot, cummin, 
dill, oil of Frigeron eanadense, and in the oil of fir needles. Dipentene 
is closely related to limonene. It is formed from limonene and pinene 
by the action of heat or of acids, and occurs in oil of camphor and 
elemi, in Bussian and Swedish turpentine, and is formed together with 
isoprene bj- the dry distillation of caoutchouc, and as a bye-product in 
the formation of cineole, terpene hydrate, and terpineole. Sylvestrene 
occars in Bussian and Swedish turpentine. Fhellandrene occurs in 
the oils of bitter fennel and water fennel, elemi, and eucalyptus. Terp- 
inene is a product of the molecular change of other terpenes. It occurs 
natTirally in oil of cardamom. Terpinolene is only slightly known. 

The terpenes exist in physically different modifications. Thus the 
pinene from American turpentine is dextro-rotatory, that from IVench 
turpentine Issvo-rotatory. By the action of mineral acids or by heat, 
the opticaJly-active terpenes are rendered optically inactive. The 
inactive modifications are obtained by mixing equal proportions of 
the optical antipodes. Active terpenes as a rule give active deriva- 
tives. The inactive pinene, camphene, and phellandrene compounds 
are indistinguishable, except as regards optical properties, from the 
corresponding active compounds. The inactive modification of limon- 
ene is quite different from the active modification, and was taken for 
a distinct compound and called dipentene. Dipentene, however*, 
stands in the same relation to dextro- and Imvo-limonene as racemic 
acid does to dextro- and Issvo-tartaric acids. Sylvestrene is only 
known in the dexiro-modification ; and fenohene, terpinene, and ter- 
pinolene in the inactive modifications. Camphene is the only terpene 
which is solid ; it melts at 50^ Pinene, camphene, and fenchene 
boil at 160°, and have a high specific ^avity (about 0'86). Limonene, 
dipentene, and sylvestrene boil at 176 , and have a low specific gravity 
(about 0'846 at 20°). Those terpenes which from chemical considera- 
tions are held to contain one ethylene bond, and those containing two 
ethylene bonds, show amongst one another a concordant molecular* 
refaction. 

The terpenes are unsaturated compounds, and differ in their capa- 
city for combining with halogen hydrides. If dry hydrogen chloride 
be led into dry pinene, a molecule of the gas is added, and a 
saturated compound, pinene hydrochloride, is obtained, which melts 
at 126® and boils at 207 — 20§°. Camphene in like manner unites 
with 1 mol. of hydrogen chloride to form camphene hydrochloride, 
which resembles pinene hydrochloride. It, however, easily loses 
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liydrogeu chloride Trith formation of camphene, whereas pineho 
hydrochloride loses hydrogen chloride with difficulty, and then 
yields camphene and not pinene. Dry limonene, when treated with dry 
hydrogen chloride, yields a liquid hydrochloride, 0iftHi6,HCI, which is 
not, however, saturated, and takes up moist hydrogen chloride to form 
the dihydrochloride OioHi8,2H01. Dipentene and sylvestrene behave 
like limonene towards hydrogen chloride. 

The hrorao-additive compounds are also important as a means of 
characterising the terpenes. Pinene unites with 1 mol. of brom- 
ine, and yields a saturated dibromide, OioHieBr^ (m. p. 169 — 170®). 
A bromine additive compound of camphene is not known. The com- 
pound OioHieBr^, from fenchene, is liquid. Limonene, dipentene, 
sylvestrene, terpinolene unite with 4 atoms of bromine to form com- 
pounds of the formula CmHieBri. These bromides melt at 104 — 105°, 
124 — 125°, 135®, and .116° respectively. From the above results, it is 
seen that two terpene groups exist. The members of one contain 
ono ethylene bond, and give saturated compounds with 1 mol. of 
halogen and halogen hydride ; the members of the second contain 
two ethylene bonds, and combine with 1 mol. of halogen hydride 
to form unsaturated compounds, and with 2 mols. of halogen or 
halogen hydride to form saturated compounds. 

Well characterised compounds are obtained by the action of the 
oxides of nitrogen and their derivatives on the terpenes. Phellandrene 
combines with nitrogen trioxide, BfaOs, to yield phellandrene nitrite, 
OioHieN’iOa (m. p, 102®), Terpinene combines in a similar way with 
nitrous acid, and yiel^ terpinene nitrosite, OioHielTgOs, which crystal- 
lises in transparent, monosymmetric prisms and melts at 155®. The 
other terpenes do not give crystalline compounds with but they 
yield important compounds with nitrosyl chloride, INTO 01. These com- 
pounds are best prepared by adding ethyl nitrite or amyl nitrite to an 
acetic or alcoholic solution of the terpene, and passing hydrogen chlor- 
ide into the well-cooled mixture. The compounds have the formula 
OioHieOl'NO, and correspond with terpinene nitrosite, 

I^’O-OioHio-OlSrO. 

If tho terpone be mixed with alkyl nitrite and nitric acid, instead of 
alkyl nitrite and hydrogen chloride, then an analogous nitrosate, 
KO'OioHio'ON'Oi, is formed. The unsaturated hydi*ochlorides of the 
teipenes with two ethylene bonds easily form nitroohlorides and nitros- 
atcs of the composition OioHi8*01FO,H.01 and OioHi6*01N’0,HOISr02. 
These compounds are not all very stable, and are decomposed when 
warmed. When treated with organic bsiises they are easily converted 
into nitrolamines, NO'CwHic'NHR. Such bases have been ob- 
tained from pinene, limonene, dipentene, sylvestrene, and terpinene ; 
they are well crys^llised and stable compounds, and give sharp 
melting points. When hydrochloric acid is withdrawn from the 
nitrosoGhlorides, nitroso- compounds of the formula CioHisR'O are ob- 
tained which crystallise well. A table is given summarising the 
properfiios of the tprpenes and their derivatives. The remainder of 
the paper deals with the constitution of the terpenes. The terpenes 
49^9 convertible into one another, as is shown by the following table. 
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Pinene is distinguished by the readiness with which it is converted 
into other terpenes. The author puts forward the formula 

CHMea 

CH 

HcL \loH 

OHMe 

for pinene, and maintains that it explains most of its reactions. The 
assumption of the existence of a diagonal bond is necessary, and obtains 
support from the fact that pinene hydrochloride by loss of hydro- 
chloric acid yields a hydrocarbon, which by addition of hydrogen 
chloride is not again converted into pinene hydrochloride, and that 
pinene hydrochloride loses HCl with greater difOiculty than its isomer- 
ides camphene, limonene, and dipentene hydrochloiides. When heated 
to a high temperature, pinene, which contains only one ethylene bond, 
is converted into dipentene, which contains two ethylene bonds. In 
the presence of dilute acids, it is converted into compounds which 
must be considered as derivatives of dipentene, and are obtainable 
from dipentene directly. Pinene, when treated with moist hydrogen 
chloride, does not yield pinene hydrochloride, but dipentene hydro- 
chloride ; with dilute nitric acid, it yields terpine. Diy reagents first 
break the ethylene bond in pinene, as is seen in the formation of 
pinene hydrochloride by the action of dry hydrogen chloride. When 
treated with moist acids, it not only yields mpentene derivatives but 
also teiTpineno, terpinolene, terpineole, and cineolo. These compounds 
are, however, formed by a seconda^ reaction from terpine, GioH^oOs, 
or terpine hydrate, OioHaoOa -I- HaO. The formation of these com- 
pounds is then explained by giving to terpine the formula 

JPmene , — The formula of pinene given above explains its most im- 
portant reactions, its conversion into dipentene, terpineole, terpine 
hydrate, and cineole, and the splitting of the molecule to give isopaene. 
That pinene contains only one ethylene bond follows from the satu- 
rated nature of the hydrochloride, hydrobromide, and the dibromide. 
The molecular refraction also agrees with this supposition. Pinene 
nitrosochloride is also a saturated compound. Two formulae are 
possible, containing the groupings — 
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1 

—CHOI — OH-HO 

v^^OMe-HO and sNOMeCl. 

— CH 

I. n. 

The author is inclined to consider formula I as most probable, from 
a consideration of its reactions. It is distinguished by its great 
stability, relatively to the other terpene nitrosochlo rides. With fatty 
bases, it yields a nitrolamine ; with aromatic bases, no such reaction 
takes place, but inactive pinene is produced with the formation of 
amidoazo-compounds. By this reaction it is 'possible to prepare 
chemically pure pinene. With inorganic bases, a different reaction 
takes place; thus alcoholic potash eliminates hydrogen chloride 
and nitrosopinene, C10H15NO, is foimed. The latter differs from the 
analogous isomeric nitroso-compounds of other terpenes. Thus nitroso- 
limonene when warmed with dilute acid yields hydroxylamine and 
carvole, OioHuO, whilst nitrosopinene is not attacked by acids ; it can 
even be warmed with concentrated sulphuiic acid, and on addition of 
water is precipitated unchanged. This difference is explained if the 
isomeric compounds contain the group “NOH combined directly with 
a carbon atom, whilst nitinsopinene contains the group — If 
the above formula be accepted for pinene nitrosochloride, one must 
assume that in the production of nitrosopinene the chlorine atom goes 
out with the para-hydrogen atom. Two formulee are then possible 
for nitrosopinene, of which the author favours one with two diagonal 
bonds. Wnen nitrosopinene is reduced with zinc and acetic acid, it 
yields pinylamine, OioHu’NHa. If pinylamine hydrochloride is heated 
above its melting point, it decomposes into ammonium chloride and 
cymene. A similar decomposition takes place in the case of pinene di- 
bromide, which, on heating, also yields pai*aisopropylmethylbenzene. 
In the byc-pTOducts obtained in the formation of pinene nitrosochloride, 
pinole, OioHieO, is found. The latter yields a series of well-chaa*aotensed 
derivatives of which the mostimporfnnt is pinole hydiato, Ok)HibO,HOH 
(m. p. 131 ®). Pinole hydrate is convei*ted by dilute acids into pinole, 
and is identical with the compound ohtamed hy the oxidation of moist 
turpentine under the influence of sunlight. Pinole, when oxidised with 
potassium peimanganate, yields terehic acid, O7HX0O4; pinole hydmte 
and pinole glycol, however, yield terpenylic acid, CgHiaOi, that is, those 
two acids are obtained which ai'e formed hy the direct oxidation of 
pinene. 

<md Fenchene. — The constitution of camphene depends 
closely on that of camphor. Camphor is easily convei*ted into oam- 
phene, either by reduction to bomeol and elimination of the elements 
of water, or by converting the bomeol into bomyl chloride and elimi- 
nating hydrogen chloride. The behaviour of camphor is best 
explained by the formula proposed by Bredt, and camphene would 
then have an analogous formula. This formula, although it explains 
the behaviour of camphene, does not so easily explain its formation 
from pinene hydrochloride. 

In many fennel oils a liquid, camphor-like suhstande occurs. This 
CiKttupoxuad is called fenohone, and is isomeric with camphor, and, 
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moreover, undergoes the same characteristic reactions (compare 
. 1086 ). It yields a well-crystallised oxime, CioHia’.N’OH, which 
ehaves like camphoroxime towards dilute acids. It gives a 
nitrile-like compound, CaHis'CN, an isoamide, 09Hi6’00NrH2, a base, 
CqHi6*OH2*NH3, and an acid, OgHis'OOOH, which are like the corre- 
sponding compounds from camphoroxime, and are isomeric with 
them. JFenchone, on reduction, yields fenchyl alcohol, and from this 
one obtains fenchyl chloride and fenchene, CioHis. These compounds 
are isomeric with borneol, bornyl chloride, and camphene. A table 
is given containing all the known compounds of camphene and fen- 
ohene. In general properties fenchene also resembles camphene, 
namely, in smell, high specific gravity, molecular refraction, and 
boiling point ; it is, however, a liquid, whilst camphene is a solid. 
Fenchene, on oxidation with potassium permanganate, yields dimethyl- 
malonic acid, OMe2(C001I)3, and acetic acid, but not camphoric acid. 
The formation of dimethylmalonic acid points to the presence in 

fenchene of the gi‘Ouping CMes<^Q,, whilst camphor contains the 


Inmonene and JDipentene , — These two hydrocarbons probably have 
the same chemical strncture, dipentene being the racemic modi- 
fication of IsBvo- and dextro-limonene. Limonene combines easily 
with nitrosyl chloride ; two compounds, a- and / 3 -nitrosochlorides, are 
formed from both Imvo- and dextro-limonene, so that four isomeric 
limonene nitrosochlorides exist. The / 3 -compounds have a somewhat 
smaller rotatory power than the o-compounds. The author thinks 
these two modifications are identical as regards structure, and that 
the difiereuce is due to polymerisation. Dextro- and Issvo-limonene 
ot-nitrosochlorides each yield two isomeric nitrolamines, of which two 
have the same malting point but are of opposite rotatory power. If 
two of these optical antipodes be recrystallised together in equal pro- 
portions, an inactive dipentene derivative is obtained. Limonene, 
from its behaviour towards halogens and halogen hydrides, has cer- 
tainly two ethylene bonds. G-oldschmidt has shown that carvoxime is 
identical withnitrosolimonene, and hence limonene may be considered 
to be hydrooymene. However*, dipentene dihvdrobromide (m. p. 64 ®) 
can be converted into a tribromide, OioHnBri (m. p. 110 ®). The latter, 
when boiled with alcoholic potash, is converted into an unsaturated 
compound, OioHm, isomeric with cymene, which unites with brom- 
ine to form a well-chai*acterised totrabromide melting at 154 ®* 
Formulse are given as far as possible in accordance with the above 
results. The three compounds terpineole, terpine, and cineole show 
the relation between pinene and limonene and dipentene. Terpine, 
C10H20O2, which crystallises with 1 mol. of water to form terpine 
hydrate, has already had a formula assigned to it which explains 
its reactions. Terpineole and terpine hydrate are closely related 
to limonene and dipentene hydrochloride and to dipentene dihydro- 
chloride, since when dipentene dihydrochloride is allowed to remain 
in contact with water, terpine hydj^te is formed. 

Oineole, OioHiaO, occurs in many ethereal oils. It gives character- 


isopropyl group and the grouping 0HMe2*0<^Q, 
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istic additive compotixids "witli bromine, iodine, liydiogen oHoiide, and 
hydrogen bromide. By tho action of dehydi'ating agents,, it is con- 
veited into dipentene. On oxidation with potassium permanganate, 
it is converted into cineolic acid, which easily passes into its 
anhydride. When the latter is distilled, it loses 00a and CO, and 
yields a compound CgHuO, which is easily convei*ted into dihydro- 
metaxylene. Cineole can be obtained from terpine hydrate and ter- 
pineole. The tollowingformnlae are given showing the relation of the 
above compounds : — 


03 II 7 

CiH, 


h 

/ 1 \ 

HsC OH OHa 

0 

HaO CHs 



HjC OH OHa 
He 

Tei^Jino. 


I 

HaO 


OHs 


V 

Me 

Oineolc. 


HgO^ 


1 / 


COOH 


C 
Me 

Cincolic Acid. 


ISTothing is known about the constitution of sylvest7*e9be. In its 
physital and chemical properties it most closely resembles dextro- 
hmonene. It contains two ethylene bonds. Tm-pwolene also contains 
two ethylene bonds, and probably only difEers hvm dipentene in the 
relative position of these bonds. 

Terpinene and jpheUa/ndrene both combine with nitrogen trioxide to 
form compounds of the formula CioHi 6 hr 203 . The two compounds so 
obtained are, however, quite different. Terpinene nitrosite, when 
treated with fatty bases or ammonia, yields well-characterised nitrol- 
amines. Both terpinene nitrosite and the nitrolamines behave in some 
cases as if they contained tho group — NO; in other reactions they 
behave as if they contained the gi‘oup ZiNOH. Phellandrene nitrite 
is a somewhat unstable compound, and is not capable of yielding nitrol- 
amines. On reduction, it yields a diamine which points to tho constitu- 
tion CioHi 6 <^q . Tho iftomeidc relation of terpinene and phellandrene 

to one another and to other terpenes has nob boon determined. Terpin- 
ene has probably an ethylene bond in the side chain. Phellandrene, 
which is easily ccnvertible into cymene, is possibly a fatty compound. 

Tho author draws attention to tho similaaity ot some iudone com- 
pounds to the terpenes. E. C. li. 

Presence of Ethylene Linkages in Terpenes. By G. Wagner 
(H er., 24, 1682 — 1684). — ^The paper is a reply to htokovnikoff’s 
ciiticnsm (Her., 24, 67) of a previous paper by the author. 

Terebenthene. By R. Varbt {Gcmvpt, rmd,, 112, 732 — 734). — 
When anhydrous aluminium chloride is added to terebenthene, there 
is a slight development of heat^ but no further change, even after 
several hours. If, however, the mixture is heated, or a few drops of 
benzene is added, there is a very violent reaction, with formation of 
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tarry products containing cymene and toluene. If the tei*ebonthene 
is dissolved, in 3 vols. of carbon bisulphide, and aluminium chloride 
is added gradually to the cooled liquid, the reaction is still energetic, 
and a biood-rcd solid is obtained, consisting chiefly of metatereb- 
enthene and tefraterebenthene, with smaller quantities of cymene, 
colophene, and other hydrocarbons. It follows that the action of 
alnmininm chloride on terebenthene is similar to that of antimony 
chloride. 

When terebenthene is added gradnally to a solution of bromine in 
8 vols, of carbon bisulphide holding aluminium chloride in suspen- 
sion and cooled belpw 0®, there is an energetic reaction with evolu- 
tion of hydrogen bromide. After 136 parts of terebenthene have been 
added for every 800 parts of bromine, the liquid is allowed to remain 
until evolution of hydrogen bromide ceases, and is then treated with 
water and sodium Jjydroxide solution, and distilled. A small quantity 
of isopropyl bromide is, obtained, but the product consists of heavy, 
tarry compounds, formed by the action of the bromine on the prodncts 
of the polymerisation of the terebenthene. Terebenthene, when 
treated with bromine and alnmininm chloride, does not, like cymene, 
split up into isopropyl bromide and a bromine derivative of tolnene. 
The small quantity of isopropyl bromide obtained results fi-om the 
action of the bromine on me cymene formed <luring the polymerisa- 
tion of the terebenthene. C. H. B. 

Terpene in the Oil from Compressed Gas. By A. Etakd 
and P. Lambert (Cowpi. rend., 112, 9i5 — 947), — ^lu the compresbion 
of the gas obtained by the pyrogenic decomposition of heavy paraffin 
oils, a quantity of volatile Hquid condenses. If this liquid is frac- 
tionated, the fraction 140 — 190® shows no constant boiling point. 
By rapid fractionation, however, a hydrocarbon, CiUeT is obtained, 
which boils at 42-5® ; sp. gr. = 0*803 ; vapour density 2*45. This 
hydrocarbon, fyropmtylene^ polymerises at the ordinary temperature, 
and forms a solid compound, dipyro^mtylene, CioHu, which has all 
the principal properties of the teipenes. Polymerisation proceeds 
regularly, and can be followed by determining the sp. gr. When the 
dipyropentylene is heated, pyropentylene is again formed. 

!^^opentylene has a very pungent taste and a peculiar odour. It 
is not weeted by ammoniacal silver or onprous solutions, but with a 
concentrated aqueous solution of silver iuti'ate,it yields a white, acicular 
precipitate, and it reduces an ammoniacal silver solution containing 
potash. With aqueous sulphumus acid, it yields a white, crystalline 
compound, CioHi 8 , 2 H 3 SOs, almost insoluble in all reagents except 
alkalis, and with a I'emarkable tendency to retain any iron that was 
present in the reagents. With haloid acids, pyropentylene resinifies 
rapidly or explodes ; oxidising agents destmy it completely ; bromine 
alone yields liquid prodncts. 

Pyropentylene is not identical with valylene or piryleno; it is 
isomeric with these hydrocarbons, and is more closely related to the 
terpenes. 0. H. B. 
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Action of Fhihalic Anhydride on Amidoterebenthene, By I 

L. Pescji ((JassettOf 21, 1 — 4). — Phietiephfhalimnfde, ' 

C,H»<g^>NC.ja„. ' 

— ^When amidoterebenthene (10 grams) is poured on to powdered I 
phthalic anhydride (12 grains), a very energetic reaction ensues ; the 
mass is then allowed to cool, and subsequently reheated at 170°, until j 
the reaction is completed; the portion of the product insoluble in| 
water consists of pinenephthalimide, which, after purification, crystal - 1 
lises from light petroleum in colourless nodules, composed of rect- \ 
angular tables- It melts at 09 — 100°, and dissolves readily in alcohol, 
chlorofoi'm, and ether. It is laevorotatory, [a]© = —35*38. 

FlnenephthalamicAcid^ COOH-OeH^-CO'N’H-CioHis. — ^The potassium 
salt of this acid is fomied on dissolving pinenephthalimide in a hot 
solution of potash. It crystallises in tlun, colourless needles, readily 
.soluble in hot water. The acid obtained by decomposing this salt 
with hydrochloric acid, when pure, crystallises from chloroform on 
the addition of light petroleum in nodules composed of thin, colour- 
less needles. It melts at fiirst at 109 — 111°, but if kept for a few 
days the melting point falls to 101°. The siloer aalt^ 

COOAg-OoH4-CO-NH*C,oH,5, 

is a white, amorphous compound. S. B. A. A. 

New Compounds of the Camphor Series and a New 
frerpene. By O. Wallach {AnnaZen, 263, 129 — 156). — A further 
investigation of the compound previously described as fenchole (this 
vol., p. 218), but which is, perhaps, better termed fencTione, has 
brought to light numerous additional points of resemblance between 
this substance and its isomeride, camphor ; bub what the relationship 
between the two compounds really is, remains at present unsolved. 

IPenchone can be easily obtained in a state of purity by converting 
it into the crystalline alcohol described below, then warming the 
latter with nitric add until oxidation is at an end, and distilling the 
regenerated fenchoue with steam; an even simpler method is to 
warm the crude oil, obtained by fractional distillation, with c<jn- 
centmted nitiuc acid (3 parts), until all the impurities are destroyed. 
The pure compound boils at 192 — 193°, and gradually solidifies, when 
kept at a low temperature, to a mass of very hard cxystals, which 
melt at 5 — 6° to a liquid of sp. gr. 0*9465 at 19° ; its refraction is 
£«]d = 1*46306 at 19°, from which tlie molecular refractive energy is 
lound to be 44*23, the calculated value for a compound of the com- 
position OioHieO, containing no double linking, being 44‘11. Tb-® 
specific rotatory power of fenchone, purified by the methods given 
above, is [a]© = 71*83°. It combines with bromine, yielding a 

2 stalline, unstable additive compound, which is decomposed by 
alis with liberation of fenchone; iodine, phosphorus pentachloride, 
phosphoric anhydride, and phosphorus sulphide, have an action on 
fenchone similar to that on camphor, but the products have not yet 
been thoroughly investigated. Fenchone dissolves moderately easily 
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in cold concentrated hydrochloric acid, and Tvith cold sulphuric acid 
it seems to give an unstable additive compound, which is decomposed 
by water ; it is only very slowly destroyed by boiling fuming nitric 
acid, being thereby converted into organic acids and a heavy oil, 
which is insoluble in alkalis. It is slowly oxidised by a warm solu- 
tion of potassJum permanganate, yielding dimethylmalonic acid, 
acetic acid, and oxalic add ; its physiologic^ action is very similar to 
that of camphor. 

The melting point of fenchonoxime Qoa. cit) depends, to a very 
considerable extent, on the conditions of the experiment, and some- 
times, when the oxime is heated quickly, the temperature rises to 
1<)4 — ^165® before it is completely melted; fenchonoxime is volatile 
with steam, sublimes readily, and boils at about 240® with only slight 
decomposition when heated quickly ; it is insoluble in soda, and its 
spedfic rotatory power in alcoholic solution is [ajj) = 65*94®. 

The anhydride of the oxime (?oc. cit) has a sp. gr. of 0*898 at 20° ; 
its specific rotatory power is [a]D = 43*31° and its refraction «d = 
1*46108 at 20 °; it foims a crystalline compound with hydriodic 
acid. 

A hobe of the composition CioHn* IT H 2 , isomeric with fenchylamine 
(see below), is formed when the anhydride of the oxime is reduced 
with sodium and alcohol ; when the product is treated with hydrogen 
chloride in ethereal solution, it behaves like an unsaturated compound, 
and forms a salt of the composition GioHishr, 2 HCl ; the plaiiTyochloride 
has the composition (OioHiqN) 8 ,HaPt 01 «‘ 

Mnnylfmchylamine^ CioHx 7 ‘FH-OHO, is obtained when fenchone is 
heated with ammonium formate at 220 — ^250° for three hours; it 
crystallises from water or dilute alcohol in lustrous plates, and seems 
to melt at 87°, but portions remain unliquefied until the temperature 
rises to 112 °. 

Femhylcmim, CjoHn'lTHa, prepared by boiling the formyl deriva- 
tive wiih concentrated hydrochloric acid, and decomposing the salt 
thus produced with alkalis, is a colourless oil, of sp. gr. 0*9095 at 22°, 
and boiling at 195° ; it has an odour recalling both ihat of piperidine 
and that ot benzylamine, and it absorbs carbonic anhydride from the 
air, forming a solid carbonate ; its specific rotatoiy power in alcoholic 
solution is —24*63°. Tho hydrochloi-tde, Oioni 7 *NH 2 ,HCI, 

crystallises f ix>m water and alcohol in well-defined, transparent prisms. 
The platinochlonde, (OioHi 7 ‘NH 2 ) 8 ,H 2 PtOl 6 , crystallises from water in 
long prisms, and effloresces when kept over sulphuric acid. The 
mlphate caystallises in needles or plates, and is not very readily 
soluble ; the mtrate, the henzoyl derivative melting at 89*5°, and the 
acetyl derivative melting at 92'* are easily obtained in crystals. When 
the hydi'oohloride of the base is treated with sodium nitrite, a 
nouti’al oil, which is neither fenchyl alcohol nor a diazo-compound, is 
obtained. 

BensyUdenefe^ichijlamine, CwHn'NIOHPh, is formed with develop- 
ment of heat when the base is treated with benzaldehyde; it melts 
at 41*5°. 

Fenchyl alcohol, CmHit'OH, is obtained when fenchone is reduced 
with sodium and alcohol ; the yield is quantitative. It is a colourless, 
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crystalline compound, melts at 40 — 41°, boils at 201®, and has a sp' 
gi\ of 0*933 at 60° ; it is readily volatile with steam, and dissolves 
freely in alcohol, ether, light petroleum, and ethyl acetate, but is in- 
soln&e in water. Its specific rotatory power in alcoholic solution is{ 
[a]jy = —10*35® ; on oxidation with nitric acid, it is ]^convei*ted into 
fcnchone. 

Fenchyl chloride^ OioHnCl, prepared by treating the alcohol with 
phosphorus pentachloride in l^ht petroleum solution, boils at^ 
84 — 86® under a pressure of 14 mm., and is readily volatile withi 
steam ; its sp. gr. is about 0*9830 at 21®. _ I 

FencJiene, CioHie, is obtained, together with phenylfenchylamine' 
(see below), when fenchyl chloride is heated with aniline ; when the 
reaction is at an end, the solution is mixed with acetic acid, and the 
fenchene isolated by distillation with steam. The hydrocarbon boils 
at 158 — 160°, is optically inactive, and its sp. gr. is 0*864 at 20° : its 
reflection is [«]© = 1*4690 at 20°, from whicn the molecular refractive 
energy is found to be 43*84, the calculated value for OwHie |= being 
43*54. It combines readily with bromine in glacial acid solution, 
yielding, appai'ently, an unstable dibromide of the composition* 
OioHi 6 Br 2 ; it is moderately easily oxidised by potassium permanganate, 
yielding an acid of the composition OioHieOs, which melts at 137 — 138°, 
and forms a sparingly soluble'' silver salt, CioHisOsAg. It differs from 
other te:^enes in being comparatively stable towards concentrated 
nitric acid, oxidation taking place only on warming. 

FThenylfernhylamine, CwHn-NHPh, crystallises from alcohol in large, 
colourless needles, and melts at 93 — 94°. P. S. K. 

Fyrogemc Conversion of CanipliosiLLplioplienols into Ordi- 
nary Phenols. By P. Oazbneuve (Gom^t r&nd,, 112, 730—732). — 
A mixture of the harinm salts of the five camphosnlphophenols pre- 
viously described, when subjected to dry distillation, yields water ; 
sulphur ; gaseous products, consisting of hydrogen sulphide, sulphur^ 
ous anhydride, carbonic anhydride, methane, with a small quantity 
of propane or propylene ; a small quantity of hydrocarbons, probably 
chiefly paracymene ; and homologues of ordinary phenol in quantity 
amounting to 25 per cent, of the camphosalphophenols. 

The phenols boiling below 210° consist of orthocresol (m. p. 31°, 
b. p. 186®) and metacresol, without any trace of ordinary phenol. The 
first fractions of the portion boiling at 210 — 235® have the composi- 
tion of mixtures of cresols with propylphenols, whilst the later 
fractions have the composition of mixtures of propylphenols with 
cymophenols. The products seem to contain neither thymol, carv- 
acrol, nor carvol. Hy hen heated with hydrochloric acid at 130° for four 
hours, neither methyl chloride nor any other alkyl chloride is obtained, 
and hence alkyl ethers are absent. The composition of the products 
and their stability when exposed to air and light point to the* absence 
of polymerides. 0. H. B. 

Morrenole. By P. Arata and 0. Gblzbe (Ber., 24, 1851 — 1863). 
— The recfently expressed juice of the fruit of Morrenia hmchystephana- 
is light yellow, and coagulate after remaitiing for 24 hours; the 
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liquid portion is separated, boiled, filtered, and evaporated to dryness, 
and tbe residue extracted with alcobol; tbe solutiou tlius obtained con- 
tains considerable quantities of morrenine (compare this voL, p. 1122) . 

The coagulated portion of the juice is digested with alcohol ; <i 
yellow resin reinains, which smells of caoutchouc, and is soluble in 
carbon bisulphide. From the alcoholic solution, colourless crystals 
are deposited on cooling, which melt at 1(58°, are insoluble in water, 
but readily dissolve in ether, light petroleum, and mineral acids. 
The compound is termed morrenole^ has the formula OuHagO or 
and is analogous to cynanchole, from Oynanclmm cbcutmi, 
and to asclepion, from Asclepia Sij^iaoa. J. B. T. 

A^ergiUin, a Vegetable Haematin. By Q. Linossibb (Compt, 
rend,^ ll2, 807 — 808) — Phipson’s palmellin is rose-red, crystalline, 
and soluble in water, forming a dichroic solution which is rose-red by 
transmitted light, orange-yellow by reflected light. The solution 
is coagulated by heat, by ammonia, potash, or alcohol, but not by 
hydrochloric acid. When burnt, it leaves an ash containing calcium, 
chlorine, and iron. 

The author’s aspergillin is black, amorphous, and insoluble in 
water, but soluble in ammonia or potash, forming solutions which are 
not coagulated by heat or by alcohol. It is precipitated by hydro- 
chloric acid. When burnt, it leaves a residue consisting of ferric oxide. 

It is clear therefore that aspei'gillin is not identical with palmel- 
lin, and that the latter is not analogous to hmmatin (compare this 
vol., p. 845). 0. H. B. 

Humic CompoTUids. By Beethblot and G-. Ande^ (OompL 
^end,^ 112, 916—922). — The results described in this paper were 
obtained with artificial humic compounds. 1500 grams of sugar, 
boiled for a long time with concentrated hydrochloric acid, gave 
236 grams of humic matter insoluble in water ; when dried at 100°, 
it had the composition 0, 66’41 ; H, 4*57 ; 0, 29’02 = 100, which 
agrees with the formula OisHwOe. Another preparation contained 
C, 63'91 ; H, 4’58 ; 0, 31*51 = 100, which agrees with the formula 
G18HX6O7 ; the product obtained by the action of hydrochloric acid on 
the alkali salte has the same composition. The first compound is 
Jtnmm anhydride; the second is the true hvmio add. Both compounds 
when left in contact with water swell up and acquire a gelatinous 
consistence, in this respoct resembling colloids. In presence of excess 
or potash, even in somewhat dilute solution, humic acid yields an 
insoluble colloidal salt, OibHuK^Ot + which is decomposed 

by prolonged washing with water, two-thirds of the alkali being 
I'emoved, whilst a salt, OibHuKO?, is left. This last salt is formed 
when humic acid or the anhydride is left in contact with even a very 
dilute solution of potash ; it is but slightly decomposed by water, 
•even after prolonged boiling. Carbonic acid is practically without 
effect in the cold, bnt dilute hydrochloric acid removes the whole of 
the potassium. Ou the other hand, the anhydride, or acid, slightly 
decomposes a solution of potassium chloride with liberation of a small 
quantity of hydrochloric acid. 

With sodium hydroxide, humic anhydride forms a compound, 
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CisHisNaO?, wHcli is insoluble, and in presence of excess of soda 
anotber salb is formed, containing not quite three times as much 
sodium. The latter compound loses alkali when washed with water, j| 
and is converted into the first salt. Baidum hydroxide and calcium 
hydroxide behave similarly, forming two salts, one of svhich is decom- 
posed by water. 

In contact with excess of dilute ammonia, humic anhydride forms 
an insoluble, gelatinous compound containing 4 mols. NH,. The pro- 
duct seems to be an acid amide ; it does not lose ammonia at 40^ in a 
current of hydrogen ; at IQO®, there is a distinct loss of nitrogen, and 
if the residue is boiled with magnesia and water, ammonia is evolved, * 
but all the nitrogen is not expelled. 

When heated with ammonia in sealed tubes at 100°, humic anhydr- 
ide combines with about 9 per cent, of ammonia, and forms an 
insoluble product which can be dried at 100®, and does not lose all its 
nitrogen when boiled with magnesia. C. H, B. 

Constitatioii. of Blogs containmg Five Atoms. By E. Bau- 
BEKGBR (Ber., 24, 1758 — 1764). — Stohmann and Kleber have shown 
(this voL, p, 377) that when compounds containing the benzene and 
thiophen nuclei are hydrogenised, the first addition of Hs has a 
difierent thermal value to that of the second and third additions, 
which latter have the same value. The author noticed a similar 
difference in the case of pyrroline and its hydrogenised derivatives 
when the alterations of basicity are compared instead of the thermal 
values, thus; — ^pyrroline has very feeble basic properties, whilst 
its di- and tetrahydro-derivatives are strong bases- This, he believes, 
may be explained by assigning to pyrroline a centric formula in which 
the nitrogen exists in the pentavalent condition, and to the di- and 
tetrahydro-derivatives a mixed formula and an alicyclic formula 
respectively, containing trivaJent nitrogen. The same applies to 
indole. The paucity of facts precludes for the present the extension 
of the discussion to other ring compounds containing five atoms — 
thiophen, furfuran, Ac. A, B. L. 

Hantzsch's F^rridine Synthesis. By C. Bbyeb (Bar., 24, 1662 — 
1670). — ^The author brings forward a modified explanation of 
Hantzsch’s pyiddine synthesis, based on the 3*esults obtained by 
Claisen (J- pr, Chem, [2], 35, 418; Annaleni 218, 161), on the con- 
densation of aldehydes with ethereal salts of ketonic acids. Olaisen 
has stated that the group -OO'CHc'OO* attacks a double bond 
between two carbon atoms in such a way that one hydrogen atom of 
the methylene combines with one carbon atom, and the residue,. 
•CO*CH*CO% with the other carbon atom. Thus ethyl malonate 
and ethyl ethylidenemalonate combine according to tbe equation 
MeOH:0-(COOEt)2 + OHa(COOBt)i = CHMe[OH(OOOEt)i]i. The 
author has studied Hantzsch’s synthesis from the point of view indi- 
cated by the above reaction. He considers that in the presence of 
ammonia, aldehyde ammonia, or ethyl paramidoacetoaoetate, the con- 
densation takes place in the following stages : — First, the aldehyde 
condenses with the ethyl acetoacetateto form ethyl ethylidinacetoacet- 
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ai»e,tlie latter then combines with a second molecule of the ethyl aceto- 
aoetate to form ethyl ethylidenediacetoacetate, and then the ammonia 
nets on the latter with formation of ethyl dihydrocollidinediearboxyl- 
Ite. This is, however, contrary to the observation of Hantzsch, that 
ethyl benzylidenediacetoacetate, which has an analogous constitution 
to the above, does not yield a pyridine derivative with ammonia. It 
was therefore necessary to determine if a similar reaction took place 
between ethyl ethylidenacetoacetate and ethyl paramidoacetoacetate. 
If ethyl ethylidenacetoacetate is mixed in molecular proportion with 
ethyl paocamidoacetoacetate, heat is evolved, a brisk reaction, with 
evolution of water, takes place, and almost pure ethyl dihydrocol- 
lidinedicarbozylate is obtained. The latter melts at 130®, and, when 
oxidised with nitrous acid, yields ethyl collidinediearboxylate boiling 
at 308®. In a similar way, ethyl benzylidenacetoacetate and ethyl 



formed in the above reactions, cannot be separated. 

The ammonia derivatives of benzoylacetone and of acetylacetone, 
corresponding with ethyl paiamidoacetoacetate, were also examined 
in support of the above view. When benzoylacetonimide and ethyl 
ethylidenacetoacetate are warmed together in molecular proportion, 
a brisk reaction takes place, water is eliminated, and, on cooling, a 
yellow, crystalline mass of ethyl Z-henzoyldUiydrocollidinemrhoxylate 
is obtained. It crystallises from alcohol in yellow leaflets, melts at 
186 — 187®, is an indifferent substance, dissolves, however, in concen- 
trated mineral acids, but is precipitated unchanged on addition of 
water. 

Ethyl Z-henssoylcollidinecarboxylate is obtained by oxidising the fore- 
going compound, suspended in alcohol, with nitrous acid. The pro- 
duct is washed with ether, the nitrate decomposed with potash, and 
the free base extracted with ether. It forms a viscid, pale-yellow 
liquid which partially decomposes on boiling, and so gives no constant 
boiling point. It dissolves easily in dilute hydrochloric or sulphuric* 
acid, and double salts are obtained on adding picric acid or platinic 
chloride to the solution. The hydrochloride crystallises in prisms and 
melts at 192®. The platinochloride crystallises from dilute hydros 
chloric acid in needles. 

The methylimide of benzoylacetone, OOPh-OHji'OMellSrMe, which 
is obtained by allowing a mixture of benzoylacetone and methylaminc 
to remain some time, or by heating the mixture under pressure, and 
crystallises from light petroleum in beautiful leaflets melting at 
74 — 75®, behaves in a similar way to benzoylacetonimide. 

Ethyl methylhemoyldihydrocollidinecarhoxylate [Me = 1] is obtained 
by mixing the above methylimide with ethyl ethylideneacetoacetate ; 
it crystaUises from light petroleum in yellovrish- white needles, and 
melts at 97®. 

Ethyl Z-acetyldihydrocolUdineccM^hoxylate is obtained in a similar way 
from acetylaoetonimide. When the latter is mixed with ethyl ethyl- 
ideneacetoacetate, a clear solution is obtained, heat is evolve^ and on 
heating on the water-bathwater is eliminated. Alcohol is then added, 
and the mixture cooled, when a crystalline mass is obtained. It 
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crystallises from dilute metliyl alcohol in flat, yello wish- white needle^;^ 
melts at 120®, and resembles tbe analogous compounds described 
above C. !Rr. 

Oxidation of Aniluvitonic AcidL By G. Bottingeb {Anmc^, 
263, 247 — 248). — Doebner and Miller (Abstr., 1886, 721) found that 
quinaldine, on oxidation, yields acetanthranilic acid and oxalic acid^ 
and that a-alkylcinchonic acids give only anthranilic acid derivatives. 
The author has previously shown (Ber,, 15, 138) that aniluvitonie 
acid gives, on oxidation with potassium permanganate, the same 
pyridinetricarboxylic acid as is obtained from uvitonic acid under the 
same conditions; a repetition of these expeiiments, which seem to 
have been overlooked by Doebner and Miller, has confirmed the 
results pieviously published. P. S. K. 

jS-Kcoline. By P. Schwarz (Per., 24, 1676 — 1678). — ^^-Pico- 
line IS prepared by adding anhydrous glycerol (250 grams) to a 
mixture of phosphoric anhydidde (200 grams) and dry ammonium 
phosphate (100 grams). The mixture is heated on the sand-bath 
m a reflux apparatus for about 50 hours, then diluted with water, and 
sodium hydroxide added to the well-cooled mixture. It is then dis- 
tilled until the distillate reacts only faintly alkaline. The dilute 
solution of ihe base so obtained is mixed with solid soda and again 
distilled, when almost all the picoline is obtained in the first fractions, 
and is precipitated on addition of potash, and dried over potash. It 
lx)ils at 140*5 — 143®, the greater part between 141 — 142®. When 
heated with benzaldehyde and a small quantity of zinc chloride at 
230®, a small quantity of stilbazole, CnHuN, is obtained, identical 
with that obtained by Baurath from o-picoline (Abstr., 1888, 66, 608), 
find most of the )3-picoline remains unchanged. Hence the author 
concludes that ^-picoline prepai*ed in the above way contains a small 
quantity of a-picoline, and that the former does not condense with 
benzaldehyde. All attempts to obtain a condensation product from 
/3-picoline and benzaldehyde, or chloral, were unsuccessful. 

The above results give a method of obtaining /S-picoline free from 
fit-picoline. jS-Picoline, obtained as above, was converted into the 
mercnroohloride, the ^ latter reci'^tallised and decomposed. The 
/3-picoline obtained boiled at 141*5 — 142®. It was heated with benz- 
aldehyde and zinc chloride at 225 — ^230®. A small quantity of stilb- 
azole was obtained. The nnattacked base was recovered and con- 
verted into the mercnrochioride. The latter melts at 147 — 149®. 
The regenerated base boils at 141*5® (nncorr. ; 148*5®, corr.), and has 
the sp. gr. 0*97256 at 0®/4®. The platinochloride melts at 201 — ^202®, 
the aurochloride at 186®, and the picrate at 149 — 150^ 

E. 0. R, 

Synthesis of Oxypyridine and Piperidine Bases. By A. 
Ladenburg (Per., 24, 1619 — 1628; compare Abstr., 1890, 67). — 
ct-Pi<3olylalkine, 05lffH4*CHji*0H8’0H, boils at 114 — 116® nnder a 
pressure of 9 mm. The 'bemoyl derioaiwe^ 06hFHt-0H2-0H2"0Bz, is a 
viscid liquid ; thepZflrfMWc/iZorid^ (Oi4lTHi3O8)s,BUPt01(i, crystallises from 
water and melts at 164 — 168® ; the awrocTdoride is deposited in broad. 
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lustrous prisms. Picolinic acid is the sole oxidation product of 
piorylalkine ; no pyridylacetio acid could be detected. 

The corrected boiling point of a-pipecolylalkine, 

CsNHh/OHs-CHs-OH, 

is 234*5®. The hydrocldoride and mercurochloride ai'e both crystal- 
line, and the former is very hysrroscopic. The benzoyl derivafice 
yields a hydrochloride which crystallises in small, colourless plates. 

MefJiyl-oL-piperoh/Mkine^ C5NH«jMe-CH2‘OHi'OEr, is prepared by 
Ihoating a-pipecolylalkine with 5 — 6 pai*ts of potassium methyl snlph- 
ate for 1*2 — 24 hours on the water-bath ; the base is purified by means 
of the mercurochloride, and forms a colourless, viscid liquid boiling 
at 232*5® (corr.). The phdinochloride is not crystalline; the nuro- 
chloride melts at 169 — 170°. The mei curochloride, 0bNHi80Cl,5HgClj, 
is deposited in well-developed crystals which melt at 214° without 
decomposition. On heating the base with methyl iodide in alcoholic 
solution, methylpipecolylalkhie methiodide, CsNHgMe'CHj-CHs'OHjMel, 
is deposited in colourless prisms. The hydrochloride does not crystal- 
lise ; pint inocliloride melts at 173°; the anrochloride crystallises in 
lustrous, yellow needles, and melts at 211 — 212®. On treatment of 
the base with tropic acid and hydrochloiio acid, a compound is 
obtained which affects the eyes in a similar manner to atropine ; on 
this account, and from the general likeness of the other dex*ivatives 
to those of tropine, the author regards the base as a dihydro- 
tropine. All attempts hitherto made to prepare ti*opine by the 
oxidation of this hydrotropine have failed ; on treatment with potas- 
sium ferricyanide at the ordinary temperatui*e, a compound is obtained 
which is isomeric with tropine, and is therefoi*e termed paratropine; 
it is a colouidess, strongly alkaline li(|uid boiling at 200 — ^203'', and 
readily dissolves m ether. The hydrochloride is crystalline and readily 
.^‘Oluble; the awrochlnride^ CkNHi 50 ,HAuC 14, is deposited in small 
plates which melt at 181 — 182° ; the platinochloride crystallises in 
transpai^ent, orange-yellow prisms belonging to the monosymmetric 
system, and melts at 195 — 197° with decomposition. The merewro- 
chloride^ CHNHi50,HCl,6HgCU, is deposited fi*om water in small 
crystals melting at 225" with decomposition. 

By the action of liydriodic acid and pbosphoms on paratropine at 
150°, a compound is foimed which crystallises fiom water in colourless 
needles, and is probably an iodide. J. B. T. 

7 -Dipyridyl and 7 -DipiperidyL By F. B. Ahrens (Ber., 24, 
1478 — 1480). — The 7-dipipeiidyl previously described by the author 
(Abstr., 1889, 59) is not a pure compound, but contains another 
substance which may be separated by converting the bases into their 
nitroso-compounds, that of 7-dipiperidyl being a solid and the other 
a liquid. 7-Dipyridyl is best prepared by allowing sodium to act on 
pyridine at the ordinary temperature in closed vessels until a homo- 
geneous, black, pulverulent mass is obtained ; this is exposed to the 
air until it becomes yellowish-white, then extracted with cold water, 
and the insoluble poitiou recrystallised from the hot liquid. It is 
reduced in amyl alcohol solution with a large excess of sodium, the 

VOL. iiX. . 4 d 
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bolutioiL acidified with concentrated hydrochloric acid, ahd the 
aqueous layer treated with sodium nitrite. On cooling, slender, 
yellowish needles sepamte, which are extracted with chloroform, the 
extract evaporated, and the residue reorystallised from alcohol. The 
nifroso-y-diplpf ndtfl thus obtained forms yellow crystals and melts at 
141 — 143"". The free r>f,diplperidyl is prepared from the nitroso-com- 
pound by dissolving it in concentrated hydrochloric acid, passing 
in hydrogen chloride, then adding fre'shly prepared soda^ solution, 
and extracting at once with ether. The extract is di*ied with 
potash and evaporated, the dipipeiidyl being obtained in broad, 
transparent needles, which are hygroscopic, absorb carbonic anhydr- 
ide fi*om the air, and melt at about 160®. The hyd/roohloride crystal- 
lises in needles ; the platinoMorid**^ OioH2,»N2,H2PiClr„ in very stable 
Xfiates ; and the aiirochloride^ Ci(»H>,)N2,2HAuOl4, in long needles which 
gradually decompose when heated above 220®. The mere urochlo ride 
forms stellate aggi*egates of slender needles, is readily solublo in hot 
water, and melts with blackening at 226 — 227°. The picrate foims 
sparingly soluble, lagged plates and blackens when heated above 200®. 

H. G. 0. 

Oxidation of Quinoline Derivatives. By W. v. Miller (Ber., 
24 , 1900 — 1922 ; see also Abstr., 1890, 1324). — ^The results obtained 
by various observers show that when alkyl halogen additive com- 
pounds of quinoline are oxidised with permanganate, the pyridine ring 
is destroyed, and derivatives of orthoamidobenzoic acid are obtained. 
The pyndine ring is also destroyed in the case of carbostyiil and 
cynurin, and generally in the case of hydrogen additive compounds. 
Both nuclei are destroyed in the oxidation of cai’bostyril methyl ether 
and methylpseadocarbostyi*il. The benzene nucleus is destroyed in 
aqueous or alkaline solution in the case of the following quinoline 
derivatives which contain substituents in the benzene nucleus: — 
Parabi'omoqainoline, parabromananitroquinoliue, ortho- and para-nitro- 
(|uinoline, a- and /J-diniti*oquinoline, ortho- and para-hydroxyquiiiol- 
inecarboxylic acids, orthobydroxydithioqninolinecarboxylic acid, 
orthoqninoliiiesulphonic acid, orthohydroxy quinoline, orthohydroxy- 
pai’amidoquinoliiif, and a-hydroxyquinoliuesul phonic acid. The 
benzene nucleus is destroyed in acid solution in the case of i)ai’amidc)- 
phenylquinolme. Both the pyridine and benzene nuclei are destroyed 
on oxidation of 7-bromoquinoline in aqueous solution. Quinoline 
derivatives which contain substituents in both nuclei, generally 
undergo oxidation with dehtruction (»f the benzene ring. 

From the above results, no genei*al conclusion can be drawn unless 
it is assumed that the pyiidine nucleus is destioyed in all cases where, 
accoi*diug to v. Baeyer and Bamberger, the equality of the “ central ” 
or “ potential ” valence of the pyiidine nucleus is destroyed, or whei*e 
the pyridine nitrogen becomes pentavalent. The latter occurs iu the 
oxidation of quinoline derivatives in acid solution; thus, on oxidation 
of aniluvitonic acid in alkaline solution, the beuzene nucleus is 
destroyed, in acid solution the pyridine nucleus. In some other 
cases, where oxidation takes place with diiB&culty in alkaline liquids, 
it takes place easily in acid liquids. Paramidophenylquiuoline is an 
exception, for in acid solution it yields a-liydroxynicomuic acid; 
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probably the presence of the amido-gronp has weakened the benzene 
nacleas. 

When quinoline is oxidised in an aqueous solution with potassium 
permangauate, the benzene nucleus is desfefoyed, and pjn*idinedi carb- 
oxylic acid is obtained. Oithotoluquinoliue and pauatoluquinoline in 
like manner yield pyridinedicarboxjlic acid. 

The oxidation of methylquinolines, in which the methyl is in the 
pyridine nucleus, is influenced by the position of the methyl group. 
If the methyl group is in the 7-position, then the benzene nucleus is 
destroyed. If it is in the a-position, then the pyridine nucleus is 
destroyed. Substitution in the benzene nucleus does not appear to 
afEect this rule. In the case of /S-methylqninoline, both nuclei are 
destroyed, and oxalic acid, carbonic anhydride, and ammonia ai'o 
formed If, besides methyl in the a position, a second methyl group 
is present, then if the second methyl group is next the a-methyl, the 
pyridine nucleus is destroyed ; if the second methyl group is in the 
7-position, the benzene nucleus is destroyed. 

If the pyridine nucleus contains carboxyl, then the benzene nucleus 
is always destroyed, and a pyridinecarboxylic acid is formed. 

Orthotoluquinaldine . — The biise (10 grams) is suspended in 1^ litres 
of water and permanganate (42 gi-ams) dissolved in water (500 c.o.) 
g!*adually added ; the mixture is made neutral or faintly acid wutli 
sulphuric acid, and heated for 1 — ^2 hours on the water-bath. The 
filtei'ed solution is evaporated to dryness, and the px*oduct extx'acled 
with absolute alcohol ; the alcoholic solution deposits a mixture of 
the acid and its potassium salt; it is dissolved in soda, and the 
acid pi»ecipitated with hydrochloric acid ; it was identified as acetyU 
amidotvhilc add. It ciystallises from water or alcohol in shining, 
pi-ismatic needles, melts at 193 — 194°, and is easily soluble in hot 
water and alcohol, spaidngly in other, and insoluble in dilute mineml 
acids ; in concentrated mineiMl acids it dissolves with decomposition. 
The silver salt forms white needles, and quickly darkens on exposure 
to light. The calcium salt forms white, shining plates. 

If the acid is heated above 200®, or if it is distilled with baryta, 
cai'bouic anhydiide is split off, and orthotoliiidiue is obtained. 

a~p’‘JOiniHthyljparaUduqnmoline was oxidised as described by 
Doebner and v. Miller for quinaldiiie ; the acid obtained gave 
numbers corresponding with methylacatanthrauiUc arid ; it crystallised 
from alcohol and water in white, asbestos-like needles, and melted at 
193—194®. 

Ethylquinoline [Bt = 2'], wh^m oxidised in alkaline solution, 
gives very bad results. In acid solution, however, oxidation takes 
place easily in the cold. The base U dissolved iu dilute sulphuric 
acid, gradually mixed with a solution of pennanganate, and the mix- 
ture kept acid by constant add.tions of sulphuidc acid. The acid 
obtained was identified as propionylortbamidubenzoic acid. It ciys- 
tallises best from high boiling petroleum in white, lustrous needles, 
and melts at 117°. 

Methylquinoline [Me = 3'] is best prepared by saturating a mixture 
of foimialdebyde (40 pei‘ cent,, 100 grams) and propaldehyde 
(85 gi*ams) with dry hydrogen chloride, adding to a mixture of 
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aniline (120 grams) and concentrated hydrochloric acid (240 grams), 
and heating in a reflnx apparatus for some hours on the water-bath. 
The oxidation gave very bad results. The base (10 grams) was 
suspended in 5 per cent, caustic potash (1500 grams), and heated in 
a reflux apparatus on the water bath. The products were ammonia, 
carbonic anhydride, oxalic acid, the oxalate of the base, a brown, 
resinous mass, and some quantity of the base which remained un- 
changed. 1 

Dimethylquinoline [Me 2 = 2^ : 4'] is purified by conversion into thd 
picrate, decomposing the latter with soda, distilling with steam, and 
finally by fractional distillation. It boils at 2b0 — ^261°^ For the oxi- 
dation, the base (10 grams) is suspended in 7 per cent, potassium 
carbonate solution (1500 c.c.), 4 per cent, permanganate solution 
gradually added, and the mixture heated on the water-bath. The 
product contains a eondsiderahle quantity of oxalic acid; it was 
nentialised, converted into the silver salt, then into the barium salt; 
the latter decomposed, and tlie acid crystallised tom absolute alcohol. 
It was identified as picolino tricarboxylic acid ; it crystallises in white, 
fibious crusts, turns yellow at 189°, begins to sublime at 210°, turns 
brown at 210 — 2^10°, and melts at 235° with frothing and evolution of 
carbonic anhydride. Together with the above acid, a small quantity 
of the teti'acarboxylic acid is formed. The same result is obtained 
by oxidation in the cold. 

Quinaldiuioaoidia best prepared by oxidising benzylidenequinaldine 
with chromic acid. Benzylidenequinaldine is prepared by heating 
quinaldine (115 giams) with benzaldehyde (90 grams) for 4 — 6 houi« 
in a sulphuric acid bath at 140 — 150°, and adding zinc chloride to the 
mixture from time to time until the fui-ther addition of zinc chloride 
causes no reaction. The mixture is then poured into a basin, and 
the crystalline mass extiacted with concentiated hydrochloric acid 
and hot water; the filtered solution, on cooling, deposits crystals 
of henzylidenequinuldine liy'droohloride. The latter was filtered 
off and decomposed with ammonia, and the benzylidenequinaldine 
dried on porcelain plates and crystallised from alcohol. It crys- 
tallises ill colourless needles, melts at 99 — 100®, is insoluble in 
water, and easily soluble in chloroform and carbon bisulphide. 
The benzylidenequinaldine (10 grams) is dissolved in dilute sulph- 
uric acid (2(j0 c.c.), the solution gently boiled, and chromic acid 
(15 grams) in water (70 giums) and concentiated sulphuric acid 
(75 grams) gradually added. Wh^^n the mixture has cooled soiuo- 
wbat, f litre of water is added, and the mixture allowed to stand 
48 hours. The solution is freed from benzoic acid by exti*actioii ^vith 
ether; the chromium precipitated with ammonia, filtered hot, and 
the filtrate evaporated to dryness and extracted -with alcohol. The 
quinaldinic acid ciystallises from water in asbestos-like needles, and 
melts at 156°. 

The oxidation is carried out as follows : — The quinaldinic arid 
(10 grams) is dissolved in water (500 grams) containing a slight 
excess of potassium carbonate, and the cold solution gradually mixed 
with a cold saturated solution of permanganate (41 grams), and 
allowed to remaiin for a few days. It is then heated on the water- bath, 
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■filtered, and the filtrate acidified with snlpharic acid, and dilate per- 
manganate added as long as it is at once decolorised. The solution 
is then neutralised with ammonia and concentrated on the watei'-batb, 
again acidifit d with sulphui’ic acid, and the sulphate precipitated with 
alcohol; after being treated in this way once or twice to get rid of 
all the sulphate, the filtrate is concenti ated and allowed to crystallise. 
After some days, a crystalline crust of pyi*idiaetricar boxy lie acid 
[(C00H)3 = 2 : 5 : 6] is obtained. It is purified by conversion into the 
calciam salt, decomposing with sulphuric acid, converting into silver 
salt, and decompo'sing with hydrogen sulphide. It crystallises from 
water in thin leaflets, gives off carbonic anhydride at 130°, melts at 
236 — 237°, and decomposes again above 237 , and is easily soluble in 
dilute alcohol and water, almost insoluble in ether, absolute alcohol, 
and acetic acid. The solution neutralised with ammonia gives white, 
insoluble precipitates with barium chloride, calcium chloride, lead 
nitrate, and silver nitrate; an olive -green precipitate with copper 
acetate, a yellovrish-w’hite wdth teriic chloiide, and a carmine-ied 
With fen*ous sulphate. 

^a:-JSi[eth^ Icinchoniuic acid is obtained by giMflually adding aniline 
(1 mol.J to a mixtui‘e of acetylcai boxylic acid (1 mol.) and acetalde- 
hyde (1 mol.) diluted with absolute alcohol, and heating the mixture 
lor 4 — 5 horn's in a rtfiux apparatus on the water-bath. 

hbr oxidation in alkaline solution, the acid (10 grams) is dissolved 
in w'arm water containing a slight excess of potassium carbonate, 
]iermangaiiate (56 grams in 1| litres ot water) added, and the mix- 
ture wai'med. The solution conttiined oxalic acid and an acid which, 
on analysis, gave numbers corresponding with picolinetricarboxyiic 
acid. The latter was extremely difficult to pui'ify, is easily soluble in 
vvrttei*, insoluble in alcohol and ether, and decomposes at 210 — ^22 A 
With ii'ou sulphate it gives a red coloration. 

In acid solution, the oxidation takes place in the cold, and acetjd- 
juithranilic acid (ra. p. 179—180°) is obtained. E. C. R, 

Alicyolic Homology. By E, Bamuvrohi (Ber,, 24, 1697—1899). 
— In aocordanco wdth the view's lately put forwai'd by the author, 
dihydroindoie and tetrahydroquhioline, although derived from dis- 
1i nelly diScrent mother substances, ought both to hehuve like alkyl- 
ated anilines. Dihydroindoie itself is not known; the author has, 
therefore, compared the homologous dihydromothy Iketole with tetra- 
li;^ clroquinolme. These two bases ai*o i^dated to each other in the 
same way as pixipylaniliiie to isopropylanilme. The author finds that 
they behave alike. Thus hydromethylketole, when treated with a 
diaKO-cuinponiid in the presence of sodium acetate, like hydroquiiiol- 
nie, yields a diazoamido-compound wdiich ciystallises in beautiful 
(>olumus. In the presence of miueial acids, the reaction also takes 
])lace as with hydioquuioliue, and the azo-group enters the benzene 
nucleus m the para-position. The azo-dye so obtained closely 
resembles the corresponding hydroquinoline dye, yields, on reduction, 
a diamine which gives the same characteristic colour reaction as 
pa ra midotetrahydroqninoline, and, like the latter, behaves as an alkyl- 
pamphenylenediamine. E. G. R. 
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Methoxydihydroxydihydroqtdnoline. By A. Eichexgrun and » 
A. Einhobx (AwwaZew, 262, 18-} — 181). — Mefachlorobpnzaldehydt*^ 
2-JiPiiylhfdrazfme, C 6 H 4 Cl-CH:N^ 2 HPh, crystallises from • alcohol in 
colourless needles, meUs at 184 — 135°. and is readily soluble in 
alcohol, ether, ethyl acetate, and chloroforn), -but more spaiingly iu 
light petroleum ; its alcoholic solution decomposes on keeping. 

Orthonitrcmietachlorohenzaldehydej KTOa'CeHsChCHO, is obtained 
when metachlorobenzaldehyde (compare Erdmann and Schwechten, 
this Tol., p. 448) is added drop by drop to a well-cooled mixtui’e of 
concentrated snlphnidc acid and potassium nitrnte; it crystallises 
from alcohol in lustrous needles, melts at 77*5°, is readily soluble in | 
hot water and most ordinary solvents, and is volatile with steam, Ou 
oxidation with potassium permanoanate, it is converted into meta- 
chloronitrobenzoic acid (m. p. 137°). The hydmsone, C 13 H 10 N 3 O 2 CI, 
ciystallises jfrom alcohol iu needles, melts at 180 — 181" with decom- 
position, and is soluble in alcohol, ether, glacial acetic acid, chloix)- 
lorm, and benzene, but insoluble in light petroleum. The Oir/me, 
CtHsISTjOjCI, crystallises from alcohol in colourless, prismatic plates, 
and from hot water in needles, melts at 112 '*, and is readily soluble iu 
the ordinary solvents. 

OyrthcmitroTnetach loropbenijllaetic "ketone^ 

COCCHi-CHCOHj-CsH^Cl-NO^li, 

is formed in small quantities (1 — 2 per cent.), together with a small 
quantity (2 — 3 per cent.) of orthonitrometachlorocinnamic ketone 
by the condensation of pure acetone with orthonitrometachlorobenz- 
aldehyde at 0° in presence of dilute soda, but the principal product 
of the reaction is orthonitrometachloiophenyllactic methyl ketone 
(compare Abstr., 1890. 1128) ; the three products are separated by 
taking advantage of their different solubilities in alcohol. Ortho- 
nitromelachlorophenyllactic ketone separates from ethyl acetate in 
lustrous, dendritic forms, melts at 207*5 — 208*6" with decomposition, 
and is readily soluble in benzene, ethyl acetate, glacial acetic acid, 
and hot alcohol, hut only sparingly in chloi’oform and ether, and 
insoluble in light petroleum; on pi*oionged boiling with concentrated 
soda, it yields small quantities of dichlorindigo. The hydmzmie^ 
C 2 iHc(, 06 N 4 Cl 2 , dy’-stallises from glacial acetic acid in small, deep red 
needles, melts at 193*5°, and is readily soluble iu most ordinary 
solvents, except light petroleum. 

OHhonitrnmptacidorucinnamic kpfone. CO (CH’.CH'CbH, Cl *1^02)2 (p<?o 
above), is also formed when the preceding compound is boiled 
with acetic anhydride; it crystallises in golden needles, molts 
205—206°, and is soluble in hot benzene, glacial acetic acid, and ethyl 
acetate, hut more sparingly in chloroform, and insoluble in alcohol, 
other, and light petroleum. The tefmhromide, Oi 7 HjoOBCl 2 N 2 Br 4 , pre- 
pared by ti eating the ketone with bromine in glacial acetic acid 
solution, ciystallises in colourless, lustrous needles, melts at 199 — ^200° 
■with decomposition, and is soluble in chloroform, benzene, and glacial 
acetic acid. The hydrasme^ C 22 Hi 6 N 4040 l 2 , crystallises from glacial 
acetic acid in slender, carmine-red needles, melts at 194 — 195° with 
decomposition, and is readily soluble in hot glacial acetic acid, ethyl 
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aootate, and chloroform, but insoluble in alcohol, ether, and light 
pelrolenm. 

Orthnitrometachlorophenyllactic methyl ketone, 

]NrO2*C6H,01*0H(OH)-CHi-COMe 

(Jnc, cit), cry«*fallises in colourless, hexagonal plates, a : h : c = 
0*6412 ; 1 : 1'4875, fi = 76° 4', belonging to the monoclinic system ; 
it dissolves in colicentrated snlphnnc acid with a red coloration, 
and is immediately converted into dichloiindigo by alkalis. The 
hydrazone^ CibHigNsOjCI, crystallises from glacial acetic acid in wine- 
red needles, melts at 157 — 158®, and is soluble in most ordinary solv- 
ents, except light petroleum. The oxime^ OmHnNsOiCl, separates 
from alcohol in small plates, melts at 151®, and is soluble in ethyl 
acetate, but only sparingly soluble in benzene, chlovotorm, and light 
petroleum, and insoluble in ether. 

OrthonitrometachlorohenzyUdeneacetoJif*^ N 02*CfcHaCl'CH ICH’COMe, 
is formed when the preceding compound is boiled with acetic an- 
hydride; it crystallises from alcohol in colourless prisms, melts at 
143°, and is soluble in glacial acetic acid, ethyl acetate, benzene, and 
chloroform, but more spaiingly in ether and light pe^oleum. The 
lujdrazoHP^ C16H14N iOiCl, crystallises from glacial acetic acid in slender 
needles, melts at 161®, and dissolves m glacial acetic acid, alcohol, and 
ethyl acetate with a red, and in ether, benzene, chloroform, and light 
petroleum with a yellow, coloration. 

Orthonitrometachlorophenyl-/J-lactic acid (Zor. ciL) forms monoelinic 
crystals, a : 6 ; c = 0*8652 : 1 : 1*8184, = 78® 40' (m. p. 156° with 

decomposition), and is readily soluble in alcohol, ether, chloroform, 
benzene, acetone, ethyl acetate, and glacial acetic acid, but more 
sparingly iu hot water, and insoluble in light petroleum ; it dissolves 
in concentrated sulphuric acid with a red coloi*ation, and, when heated 
with potash, it gives off an odour of nitrobenzene, yielding a red 
solution which becomes colourless on cooling. The potassium salt, 
C9H7NO6CIK!, crystallises from dilute alcohol in colourless, lustrous 
needles, turns brown on exposure to light, and is very readily soluble 
in water and ethyl acetate, but insoluble in absolute alcohol; the 
barium, calcium, silver, and copper salts are crystalline. The ethyl 
salt, CiiHxaClNOft, forms small, noiiular crystals, melts at 110", and is 
readily soluble in all ordinal y solvents, excef»t water. When the 
potassium salt of the acid is heated at 100® with a methyl alcoholic 
solution of potassium methoxide, a small quantity of an acid, probably 
methoxynitrophenyl actic acid, which melts at 125 — 126®, is obtained. 

OrfhonifromdacnloroduHamic acirf, NOa-CeH .C1*CHIOH*OOOH, pre- 
pared by heating orthonitrometachlorobenzaldehyde with acetic an- 
iiydride and sodium acetate, crystallises from dilute alcohol in colour- 
less needles, melts at 174 — 175°, turns reddish on exposure to light, 
and is readily soluble in glacial acetic acid, ethyl acetate, acetone, 
and chlorofoim, but only sparingly in benzene, and almost insoluble 
in light petroleum; it dissolves in concentroted sulphuric acid with a 
green coloration. The silver salt, CaHsITOiGlAg, crystallises from 
dilute alcohol in colourless needles, and is soluble in hot water. The 
haiiuut salt, (C9H6^^04Cl)2Ba + SHjO, calriim sah (-i-l|HsO) and 
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tlie cojsper salt ( + IIH2O) are crystalline. The ef/tyZ salt, C11H10NO4CJ, 
crystallises fi*om alcohol in long, colourless needles, melts at t52®, ami 
is veiy readily soluble in all ordinary solvents, except water, in whi<*h 
it is insoluble. 

Ortbonitrf)metachlorophenyl-^-lactic acid (m. p. 152°), prepared as 
pi’cvionsly desciibed (Joe, cit.) from the lactone, 

3rO/C3aCl-CH<®Qj>CO 

(m. p. 147° with decomposition), or from the lactamide, 

N 0 rC 6 H 30 hCH( 0 H)‘CH 3 -C 0 *XH, 

(m. p. 148°), is very readily soluble in alcohol, chloroform, ethyl 
acetate, and light petraleum, but rather more sparingly in othei*, 
benzene, and warm water, and insoluble in light petroleum; it dis- 
solves in sulphunc acid, yielding a bluish-green solution. The calcium 
salt and the salts of the alkalis are soluble in water, but the barium, 
copper, and lead salts are insoluble ; the silver salt crystallises from 
ammonia in colourless needles, is soluble in hot water, and rapidly 
darkens on exposure to light. The fthyl salt, G11H12OINO6, crystallises 
from light petroleum in colourless, hexagonal plates, melts at 48 ^ and 
is readily soluble in alcohol, ether, eth^d acetate, benzene, and cliloro- 
form, but only sparingly in light peti^olenm. 

A comparison of the properties of tbe two ortbonitrometachloro- 
phenyl-)8- lactic acids (m. p. 152° and 156° respectively) and of those 
of their derivatives shows, beyond doubt, that the two acids are not 
identical. 

ChlorodihydroieydihydroqttimHne [H2 : (OH)2 : CJ— 3' : 4' : 2' : 4' : 3], 
prepai'ed by reducing orthonitrometachloropheuy lactic acid (m. p. 
152°) witb fen*OQs sulphate and ammonia, crystallises from ethyl 
acetate in slender needles, melts at 172®, and is readily soluble ni 
alcohol and warm water, but more spaiingly in chloioforin, benzene, 
and ether, and insoluble in light peti oleum; when its nqueous solu- 
tion is warmed with fen^ic chloinle, there is produced a bright 3*o<l 
(‘olomtion which disappeai’son cooling, and, when boiled with water, it 
is converted into clilorocarbostyril (m. p. 262 — 263 “'), identical witb tiu» 
compound jn-opaj'ed by Einhom and Lauch fi‘om pai'acdiloroquinoJino. 

Orthonitrometachlor(iphenyl-;3-lactaldchyde, 

]SrO/C,HiCl-CH(OH)'CH/CHO 

(loG. cat.), is a colourless oil, readily soluble in most ordinary solvents, 
except light petroleum; its hydnizone, CwHuNjOaCl, crystallises in 
long, orange- red needles, melts at 182°, and is readily soluble in 
benzene and chloroform, but more sparingly in alcohol and glacial 
acetic acid, and very sparingly in ether and light petroleum. 

Urthonitrometamethoxyphenyllactic acid (m. p. 106°) is readily 
soluble in wai*ra water, alcohol, chloi'oform, and ethyl aoeiate, but 
more sparingly in ether, and very spai-ingly in light petroleum and 
l)enzene; when heated with concent i*ated sulphuric acid, it gives a 
green solution, the colour of which changes first to violet, and then 
to a brownish-red ou boiling. The potassium salt crystallises from 
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, Iiot watei in lusti*ous plates ; the calcium salt is readily soluble in 
water, but the banum salt and the lead salt are insoluble. 

' Orthonitrometamethoxycinnamic acid (m. p. 224*5 — 225*5'’) is 
soluble in glacial acetic acid and ethyl acetate, but only sparingly 
f soluble in benzene, ether, and chloroform, and almost insoluble in 
light petroleum. The siUer salt, CuBbN’OsAg 4- fHaO, crystallises 
from dilute alcohol in colourless needles, quickly turns brown on ex- 
])Osure to light, and is readily soluble in alcohol and ammonia, but 
only sparingly in hot water. The calcium salt, (OioHbl^’05)2Ca + 2H2O, 
crystallises from dilate alcohol in colourless needles, and is insoluble 
in water ; the harium salt and the dark blue rqppersalt (-h2H20) are 
crystalline. The ethyl salt, C12H18NO6, is readily soluble in alcohol 
and ethyl acetate, but more sparingly in benzene and chloroform, and 
very sparingly in ether and light petroleum; it crystallises from 
alcohol in long needles melting at 72*5^. 

Parainethoxydihydroxydibydroquinoline (Zoc. c/V.), prep-ired from 
orthonitrometamethoxyphenyllactic acid, crystallises fi*om cold water 
in colourless needles, melts at 177®, and is readily soluble in alcohol, 
ethyl acetate, and warm water, but only sparingly in chloroform and 
benzene, and almost insoluble in ether and light petroleum ; when 
warmed with ferric chloride in aqueous solution, it gives a blood-red 
coloration, which tdianges to a brownish-red at a higher temperaturo. 

Faraiaetho^^ycaibnatyril [OH ; OJde = 2' : 3J separates from ethyl 
acetate in yellow or brown, rhombic ciystals {ja : h i c = 
0S2Jrf0 : 1 : 0*3866), melts at 218 — 219®, and is readily soluble in 
alcohol, chloroform, and ethyl acetate, but only sparingly in benzene 
and water, and insolnble in ether and light petroleum. If . 8. K. 

Synthesis of Quinaldine. By W. v. Miller (Ben, 24, 1720— 
1728). — ^The author gives in detail the various hypotheses which 
have been advanced to explain the mechanism of the foimatiou of 
quinoline derivatives when aniline is heated with cei*tain aldehydic 
compounds in the presence of hydrochloric acid. The assumption 
that the initial iutemetion takes })lace between the aldehydic oxy- 
gon and the liydi*og(‘u atom in the ortho-position to the amido- 
group of aniline, a side chain being introduced which subsequently 
forms a closed ring, appears at first sight plausible, and is in 
accordance with the view that the methyl group in quiualdine 
occsupies the position 2' ; it seems K])ecially to apply to those cases in 
which the formurion of a quinoline derivative is iiossible ; for in c*ikos 
ill which it is not possible, the aldehyde residue takes up the para- 
pobition to the amido-group, as instanced in the formation of a tri- 
phenyimethane derivative from aniline and beuzaldehyde. This 
hypothesis fails, however, to explain the fact that the yield o! 2'- 
phenylquinoline, by heating cinnamic anilide with hydrochloiic acid, 
is not improved by the pi»esence ot cinuamaldehyde. It is well know'ii 
that alkyl derivatives of aniline ai*e formed as bye- products in the 
synthesis of quinoline derivatives 9 and it seems feasible that when 
aniline, aldehyde, and b^'drochlorio acid are heated together, ethyl- 
itlene aniline is first produced, and that this interacts with another 
molecule of aldehyde, giving rise to the compound NPh’.CH'CHlCHMe. 
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This could not be put to the test, as, accordins^ to Tollens (Bpt*, 17, 
6o9), ethylideneaniliue cannot be prepared. When, however, valer- 
ylideneaniline (Lippmann and Streeter, Abstr., 1879, 4(>2) is mixed 
with valeraldehyde in molecular proportion, and hydrochloric acid 
added, a violent reaction ensues, and, after boiling the mixture for 
several hours, a good yield of 2'-isobutyl-3'-isoprop}lquinoline (Spady, 
Abstr., 1886, 263) is obtained When the order of the reagents is 
altered, or when valerylideneaniiine is heated with hydrochloiic acid 
alone, the yield of the quinoline derivative is greatly diminished. The 
author is of opinion, therefore, that the intermediate compound 
CH]y:e 3 -CHa*CH:C(CHMea)CH:NPh is initially formed, which then 
undergoes isomeric change into isobutylisopropylquinoline. The 
same result is obtained when valerylideneaniiine is fused with 
anhydrous zinc chloride. When toluidopyruvic acid, 

CbHiMe-NlCMe-COOH, 

is fused with zinc chloride, a considerable yield of toluquinaldine and 
paramethyl-a-cinchoninic acid is obtained. Schultz (j&er., 16, 260U) 
found that the initial product of the action of aldehyde on aniline was 
the compound NPhlOH-CHiCHMejNHePh ; assuming that aniline is 
split off when this is fused with zinc chloride, crotonyhdeneaniline, 
KPhlCII'CHlCHAIe, w-ould he the intermediate compound in this 
instance. When the side-cha ns ot these intermediate bases form a 
closed ring, dihydroqninoline derivatives might be expected to be 
formed, and this finds confirmation in the iiivestig ition ot aldehyde- 
gi’een (compare v. Miller and Plochl, this voL, p. 1070). In the case 
of dihydroquinaldine, however, this is so unstable that a portion is 
oxidised to quinaldine, whilst another portion is converted into tetra- 
hydroquinaldine. A. R. L. 

Colouring Matters from Hydroquinaldine. By W. v. Milli n 
and J. Plophl (Ber., 24, 1715 — 1/2U). — Tetiahydroqninaldine is puri- 
fied by means of the acetyl derivative. When T;etrahydi*oqumaldiue 
(17 grams) and paraiiitrobenzaldehyde (8 grims) are dissolved in 
absolute alcohol and heated on the water-bath tor two hours with 
zinc chloride (20 grams), and the residue, aft<r removing the zinc 
with a concentrated solution of sodium liydroxide, is collected, washed, 
dried, and dissolved m hot alcoholic bydroclilonc acid, yellow Hocks 
separate on cooling. Tlie Imse obttiiiied by treating tlie latter with 
ammonia is amoi'phous, and dissolves readily in benzene, alcohol, 
and ether; on adding peti*oleum to its solution in benzene, yellow, 
amorphous flocks separate ; but the substance was not obtained in the 
jjuie state. On treating it with clilorauil in alcoholic solution, a 
gi*een dye is formed. 

Amidoyilienyltlitetrahydroquinaldyliripthane^ is formed when 

the last-described base is reduced with tin and hydrochloric acid. 
After I’emoving the tm by a current of hydrogen sulphide, the base is 
precipitated by ammonia; it is dissolved in alcohol and evaporated, 
rediasolved in hydrochloric acid, and again precipitated by ammonia ; 
it is then repeatedly dissolved in benzene and reprecipitated by light 
petroleum. It is a colourless, amorphous substance, soluble in alcohol, 
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etlier, and benzene,, but insoluble in petroleum and water, and yields 
a reddish-violet dye on treatment with chloranil in alcoholic solution, 
isolations of its salts give amorphous precipitates with platinic or 
mercuric chlorides. The monohenzoyl deriuative, CjiHsJNTjO, is prr- 
pared by shaking a solution of the base in benzene with benzoic 
chloride and sodium hydroxide ; it forms small, silky, nodular aggre- 
gates of crystals. 

Oonversion of the Amido-compound into the Quinnldine Derivative . — 
The amido-componnd (40 grams) is dissolved in concentrated hydi*o- 
chlonc acid (100 grams) and heated on the water-bath; aldehyde 
(25 grams) is gradnally added and the heating continued for three 
hours; it is well dilated and treated with hydrogen sulphide and 
sulphurous anhydride, when resinous substances are precipitated; 
after removing these, ammonia precipitates the leu co-base as a 
brownish, amorphous compound which is readily soluble in alcohol, 
less in benzene and ether, and still less in light petroleum. It yields 
a bluish-green dye on oxidation with chloranil. 

Tritefrahj/droqiiinalJi/liuefJiane, CH[ 09 NH 9 Me]j, is formed when 
the last-mentioned ciuide leuco-base i^l heated on the water- bath with 
tin and hydrochloric acid. A certain quantity of the hydrogenation 
])roduct is extracted, after the addition ot sodium hydroxide to the 
solution, by ether, W'hil&t the main quantity is obtained irom the 
stannochloiide which separates out; the latter is rej^eatedly heated 
with sodium hydroxide, the dried cake extracted with ether, and the 
ethereal solution filtered and evapoi*ated. The residue is dissolved in 
dilute hydx'ochloiic acid, and after adding water and filtex'ing, the 
base is precipitated with ammonia ; it is then dissolved in benzene, 
and the resinous substances precipitated by adding light petroleum ; 
the base then separates after awhile in almost white flocks. It is 
soluble in alcohol, ether, and benzene ; its solution in benzene, when not 
too concentrated, is not precipitated by light petixilenm. A beautiful, 
bluish-violet dye is obtained on oxidation with chloi'anil in ethereal 
solution, which is converted into a green dye by heating with methyl 
iodide, bnt not by hydrogen sulphide and sul])hurous anhydride; 
hydrochloric acid also determines the change fioni bine to green, but 
iu this case the blue isreproducea by diluting with water; its analogy 
to methyl- violet is therefore unmistakable. A. B. L. 

Fluorescent Derivatives of Aromatic Diamines. By W. v. 
MtiiLEU (Her , 24, 1729 — 1745; compare ISchitt* and Vanni, 

253, 3 IS#; Absti\, 1890, 139). — The results described below are alto- 
gether at variance with those of Schifl and Vanni {loc. cit.). When 
metaphenylenediamine hydrochloride (15 grams) is dissolved in about 
1 lita*e of alcohol and heated on the watei*-hatli for 1^ hour with 
OBnanthaldebyde (35 grams), a green, fluoiescent solution is obtained, 
and on adding an alcoholic solution of picric acid and some ether, the 
picrate separates after a time, together with much brown oil ; it is 
crystallised from glacial acetic acid, and the crystals treated with 
ammonia, the resulting brown oil being extracted with ether. A 
brown, crystalline mass is obtained on evaporating the ethereal solu- 
tion, which, on repeateij crj’btallisation from aleohui, forms, on drying. 
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white, felt-like needles of the composition C 34 H 5 aN 2 . The pure 
is readily soluble in most solvents, but sparingly in alcohol ; its alco- 
holic solution does not exhibit fluorescence, and the latter property in 
solutions of the crude base appears to be due to the ])rosGnoe of a 
hydrogenised derivative ; it melts at 60 — 51®. The Jiy Irochloride dis- 
sociates when heated with water. The jplatimcliloride, 
C^4H53lSr2,H3PtCl6 -h 2HoO, 

is obtained when concentrated hydrochloric acid and platinic chloride 
is added to an alcoholic solution of the base, and the precipitated 
compound crystallised from alcohol containing hy'droohloric acid 
and platinic chloride ; it forms an orange-yellow, crystalline powder, 
and melts at 201 — 210° with decomposition. The composition of the 
latter compound is, according to Schifl and Vanni, 20ii)H32N2,H3PtCl(j. 
The pierage crystallises from alcohol in small, bnght-yellow, felt-like 
needles, and melts at 104®. The base is a diami/lflike.qjlphena7ifhroline, 
siud its constitution is proved by the following experiments : — 

X itroamylhesrylqumolin e, 

IXG, : aH,, : O^Hn = 4:2': 3']. 

is prepared by beating metanitraniline (15 gi*ams) dissolved in 
alcohol ( 500 c.c.) on the vrater-bath with cenantbaldehyde (20 grams) 
for 14 hour. The solution of the crude substance exhibits a 
faint-green fluorescence, and the base is purified by converting it 
into the picrate and crystallising the latter from glacial acetic acid, 
decomposing with ammonia, and extracting with ether ; on repeatedly 
crystallising from alcohol, it forms small, white, felt-like needles, 
dissolves readily in benzene, chloroform, and carbon bisulphide, but 
less easily in ether, petroleum, acetone, and alcohol ; it is insoluble in 
dilute acids, and melts at 53°. The plutinochhmde oryhtallises from 
alcohol in reddish-yellow needles ; the picrate separates from alcohol 
in glittering, friable plates, and melts at 153°. 

The amldo-derivative^ C«Hj)N 2 , is obtained when the niti'o-com- 
pound (lU gi*ams) is dissolved in alcohol and heated on tho watev- 
hdth for an honr with stannous chloride (25 gi*ani'i) and hydrochloric 
acid; the solution is poured into a hot, concentrated solution of 
hoclium hydroxide, and, after diluting with water, extracjted with 
ethcu*; on distilling off the latter, a red oil is obtained, which solidifies 
to a roddisli -brown mass and dissolves in alcohol with a green fluor- 
escence. It. is crystallised from petroleum, and forms a white, 
felt-like mass of crystals which change to red in the air, especially in 
the moist condition ; it is readily soluble in alcohol, other, benzene, 
and chloroform, spai*ingly in ])eti*oleum, and melts at 68 — 69. The 
picrate crystallises from alcohol in long, yellow, woolly needles, 
sinters at 180°, and melts ax; 194° with decomposition. The platino- 
rhloride sepa**ates from alcohol containing platinic chloride and hydro- 
chloric acid in small, dense, orange-yellow plates containing 4 mols. 
H 2 O which efiBoresce in the air. When the amido-derivative 
(20 grams) is dissolved in 1 litre of water and heated on the water- 
hath for an hour with cenantbaldehyde (20 grama), a dark* red solu- 
tion having a green fluorescence is obtained ; sodium nitrite (10 grams) 
is then added to decompose the unaltered amido-derivative, and the 
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base isolated by means of tbe picrafco ; it is identical with the above- 
described diamyldihexylphenauthroline, and has the following con- 
stitution : — 

CoHn-CICH-CI C-N:C*CcHn 

CaHn-OiCH-O-KOH-C-CHlO-CsHn ‘ 
DiwethylpJienanfhrolvie, CuHulSr,, is i^repared by heating meta- 
phenylenodiamine hydrochloride (26 grams) and concentmted hydro- 
chloric acid (75 gi-aras) at 110° in a sulphuric acid bath, with the 
gradual addition of paraldehyde (60 giams) ; the temperature is then 
iiiised to 150 — 160°, and the mixtnre maintained at this for four 
hours; it is then diluted with water (2 litres), Bltered, and boi’ed 
with sodium nitrite; on again filtering the solution, it exhibits a 
gi*een fluorescence when diluted with water. Sodium hydroxide is 
added, and the precipitate collected and dried, both the latter and 
filtrate being then extracted with ether; on distillation, the base 
passes over above 360'' as a yellow- oil which solitliHes to a transparent 
cake ; the yield is 16 Lt is purified by dissolving in (Klute 

hydrochloric acid and nearly neutralising with ammonia ; the dark- 
brow n substance whicli precipitates is then quickly filtered off, an 
excess of ammonia added to the filtrate, and the CTjstalline, hydrated 
base, which separates alter a time, collected; it melts at 76—78", and 
forms long, coloni’less, anhydrous needles on crystallisation from 
light petroleum, and then melts at 97 — 98°. It is I'eadily soluble in 
most organic solvents, and in dilute acids, but spatingly soluble in 
cold light petroleum and water, more readily in a hot aqueous solu- 
tion of ammonia- Solutions of the pure base do not exhibit fluor- 
escence ; it IS not very volatile with steam. When heated with 
tin and hydrochloric acid on the water-bath tor five hours, the 
resulting solution exhibits no fluorescence. It is rendei*ed alkaline 
by sodium hydroxide and extracted with benzene; the benzene solu- 
tion is then shaken with benzoic chloride and 10 per cent, sodium 
hydroxide for 10 hours, and after separating troni the aqueous 
poi^tion, repeatedly extracted with veiy dilute hydrochloric acid, 
trom which, on neutralisation with ammonia, the monohensoyl deriva- 
tire of the octohydro-base seiMirates. It is crystallised once from dilute 
alcohol, and twice from a mixture of light petroleum and benzene, 
and melts at 167 — 168^ ; it forms a solid nitroso-deriraHve. 'From the 
above benzene solution, extracted with dilute hydrochloric acid, a 
second compound is obtained as a viscid mass which does not solidify 
when kept over snlphunc acid. When metaphenylened famine hydro- 
chloride is dissolved in alcohol and heated on the water-bath for four 
hours with twice its weight of aldehyde, a small yield of the dimethyl- 
phenanthroline is formed, and the latter is likewise obtained by the con- 
densation of metamidoquinaldine with aldol, or with paraldehyde ; it 
must therefore have tlie constitution 
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Triquinylmethane. By E. Noelting and 0. Schwab rz (Ber., 24, 
1606 — 1609). — The autliois call the group CgjNrHo quinyl. 

Triquinylmethane, CHCCgTTHe)^, is obtained by heating a mixture 
of paiurosaniline (22 grams), glycerol (64 grams), sulphuric acnd 
(.52 grams), and picric acid (7 gi*ams) for 3—4 hours at 140 — 150®. 
The cold melt is poured into water, cai*efally neutialised with soda, ^ 
and the brown precipitate diied and extracted with benzene. The 
benzene solution is shaken with dilute sulphuiic acid, and the base [ 
reprecipitated with ammonia in ice-cold solntion. It is obtained as a 1 
greenish powder, which is dissolved in benzene, and petroleum added [ 
as long as resinous compounds are precipitated; the solution is then 1 
filtered and allowed to crystallise in a vacuum over paraffin and 
sulphuric acid. It crystallises in white needles and melts at 202® ; 
from alcohol it crystallises in plate>, melts at 97 — 98® with loss of 
water, or alcohol, of crystallisation, solidifies at a higher temperature, 
and melts finally at 202®. It is easily soluble in alcohol, benzene, 
and ether, sparingly in light petroleum, cai'bon bisulphide, and boiling 
water, and gives no coloration with chloranil and lead peroxide in 
acetic acid solution. The salts are easily soluble, with the exception 
of the picrate and platinochloride. The trihydrochloride is obtained 
by leadinsr hydrogen chlonde into a solution of the base in benzene ; 
it crystallises in white plates, is soluble in water and alcohol, and 
insoluble in benzene and absolute ether. The picrate is obtained by 
mixing alcoholic solutions of iriquinylmethane and picric acid, and 
crystallises from dilute alcohol in slender, yellow needles. The 
platinochloride, 4C2sH-2N3Cl3,3Pt0l4 + SH^O, is obtained in yellow 
crystals; it is sparingly soluble in cold water, more easily in hot 
water and alcohol, and crystallises with 3 mols. H3O, which it loses at 
120°. The methiodidp, CH(C9KrH6MeI)4, is obtained by heating the 
base with excess of methyl iodide at 105" for three hours. It crystal- 
lises in yellow plates or needles, melts at 265 — 266° with decompobition, 
and is easily soluble in water, sparingly in alcohol, and insoluble in ether. 

Triquim/lcathwol, OH*C(C9NH6)s, is obtained by oxidation of tri- 
qninyl methane with chromic acid in acerio solution. It crystallises 
in white needles, melts at 108°, dissolves easily in benzene and alcohol, 
spaiingly in light petroleum, aud fui*ms easily soluble baits and a 
yellow, well-ciybtallised platinochloride. The authoi's have been 
nnable to obtain dyes from triquinylmethane. 

Diqiiinylketorie, CO(C<i^E^) 2 , is obtained by heating a mixtni*e of 
iliamidobenzophenoue (10 grams), glycerol (29 graiuh), sulphuiic 
acid (24 gi*ams), and jiicric acid (3 grams) at 140 — 150° for four 
horn’s. It ciystallises Irom dilute alcohol in long needles, melts at 
174®, is easily soluble in alcohol, spaiingly in boiling water, foinns 
easily soluble salts, and yields quinoline wtitn Leatcd with soda-lime. 
The hydrot hloride forms long, white needles, very soluble in water 
and alcohol, and melts above 200°; with platiuic chloiide it yields a 
sparingly soluble double salt. E. 0. It. 

Derivatives of Pyrazole. By L. Claisex aud P. Roosen (Ber., 
24, 1888 — 1894). — 3: l-Methylphenylpyrazole has beenprepaied by 
KnoiT {Annaltn, 238, 202), and the 5 • I- derivative by KnoiT and 
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Lanbmann (Absti*., 1889. 409). When the methyl phenylpymzole 
obtained fi*oin acetoacetaldehyde (Olaisen and Stylos, Absti*,, 1888, 
f)71) is cooled by a freezing mixtare, it solidifies in part to a crystal- 
line mass which has all the properties of the 3 : 1-derivative (Knoir, 
Zoc cii.), and yields on oxidation a phenylpyrazolecarboxylic acid 
melting at 140° whilst the phenylpyrazolecarboxylic acid obtained 
fi*om the liquid portion resembles the 1 : 5-derivative. The methyl- 
phenylpyrazole obtained from acetoacetaldehyde is therefore a mix- 
ture of the 3 : 1- and 5 : 1 -derivatives. 

Phenylhydrazine and acetopyrnvic arid react together with the 
formation of a methvl phenylpyrazolecarboxylic acid (compare Claisen 
and Stylos, Abstr., 1888, 676) ; this crystallises in short prisms con- 
taining 1 mol. HsO, and melts at 106°; the methyl salt is a liquid 
boiling at 255 — 256° under a pressure of 1U9 mm. ; the amide melts 
at 146°, The sodium salt has a strongly diuretic action. When heated, 
the carboxylic acid yields 5 : 1-methylphenylpyrazole, whose identity 
with that of KnoiT and Lanbmann (loc. cit.) is established by a study 
of the methiodith^ the Hthlodide, and the plat hiochhnde, an account of 
which will be given later. 

1 ; h-Fhenylpyrazolecarhovylic add is obtained on oxidising tbe cor- 
responding methylphen^lpyrazole with potassium pennanganate ; it 
melts at 183®. and is not identical with that obtained by Knorr and 
Lanbmann (luc. dt, 410) j the latter must, therefore, have the con- 
stitution 1 : 4. 

1:3: 5-Phenylpyrazoledicarboxylic acid (Balbiano, Absti*., 1890, 
1164) is most conveniently prepared by heating 5 : 1-methyl phenyl- 
pyrazolecai'boxylic acid with a solution of potassium permanganate 
fur 1 — 2 houra ; the acid melts at 266® with decomposition ; the di- 
methyl salt melts at 127 — 128®, and the diutuide at 190° When 
either the dioarboxylic acid or its calcium salt is heated, 1 ; 3-phenyl- 
pyrazolecarboxylic? acid is obtained. 

As the 1 : 4-phenjIpyiiizoIecai*boxyIic acid is the only one which 
distils with bnt slight decomposition, it would appear that the carb- 
oxyl gi‘oup is rao.st fiimily attached wlieu it occupies the position 4 ; 
and it also seems that tin's gi^oup is more firmly attached in the 
})osition 3 than in tlie position 5. It is, thereioi*e, probable that, as 
in the case of the three pyridinecarboxylic acids, the stability of the 
phenyl])yrazolecju*boxylie acids is ihegx'eater the farther the carboxyl 
group is removed from the niti-ogen atom. Skraup h^s shown that 
the melting points of the araidobenzoic acids and of the pyridinecarb- 
oxylic acids are the Ingher the iurther the carboxyl groups aiHj 
removed from the nitrogen atom; this applies also to the phenyl- 
])yrazoIeeai*boxylic acid, the 1 ; 4-acid having the highest melting 
point 

CMe'CH 

Tbe dimethyl pheoiylpyrazulesulpJmiie add, OMe’ 

obtained when aeetylacetone is heated with phenylliydrazmepara- 
sulplionic acid; it is a crystalline compound, sparingly soluble in 
water, and yields tbe corresponding phenol on fusion with potash. A 
description of these and analogous compounds will form the subje A 
of a future communication. A. B. L 
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Amidisozazole. By Haxkiot (OompL rP7id., 112, 79C— 799).— 
"Wlien propionylpropionitrile is dissolved in concentrated aqneons 
potash, and the solution is mixed with hydroxylamine hydrochloride, 
thei-e is considerable development of heat, and an oily liquid sepa- 
rates. This is conveited into a crystalline hydrochloride by the 
Hctir n of gaseous hydixigen chloride, and the base is again liberated 
b}' the action of potash. 

The ba«5e has uhe composition Cf,HioN30; it crystallises in long 
needles melts at 44®, and shows great tendency to remain in 
sii perfusion, and boils at 180® under a pressure of 200 mm. ; it is j 
«>lisrhtly soluble in water, and insoluble in light petroleum, but dis- 
solves readily in alcohol, ether, or chloroform. The hydrochloHde, 
GsHioN.OjHCl, is crystalline, and the platirndhluTide forms oiange 
octahedra. but both compounds are unstable in solution. When 
heated with hydrochloric acid at 120®, the base is completely con- 
veited into ammonium chloride, hydroxylamine hydrochloride, and 
diethyl ketone. With acetic chloride, it yields a derivative CGH9ACN3O 
u Inch melts at IGO — 162®, and is only slightly soluble in water, ethei*, 
or clilorofonn, but dissolves readily in alcohol or acetone. 

IS’itrous acid interacts energetically with a solution of the base in 
dilute hydrovbloric acid, and the product sepai*ates m yellow lamellae 
which melt at 60®, and detonate violently if heated above 100® ; it 
dissolves in alkalis fonning a i*ed solution, and is re[>recipitated by 
acids. 


A solution of the base in anhydrous ether combines directly with 
1 mol. of bromine, and a dibromide separates. 

From its mode of formation, the compound should he the oxime 
of propionylpropionitrile, but the latter would be acid and not basic, 
and, being satui*ated, would not combine du*ectly with bi*omme. Its 
composition and propeities agree with, the view that it is an iso- 

CMerCfNHi) 

meride of the oxime, metliylethylamidoisoxazole, the 


oxime being first formed, but combining with a molecule of water 
and undergoing molecular transfoi*mation, the molecule of water 
beins: afterwards eliminated under the iiifluem»e of heat or potassium 
hyiU'Oxide. 

The product of the action of bromine on the base is amoi^hous, 
and is decomposed by water into equal molecular proportions of 


ammonium bromide and bromomethylethyloxazolone, • 

OBt 


CMeBrOO. 


wliieh crystallises in bnlky, highly refractive octahedra, insoluble in 


water, but soluble in akohol, ether, or chlorofoim. It melts at 41°, 


and cannot be distilled even in a vacuum. It dissolves in solutions 


of alkali hydrogen sulphites, and yields a crystalline componnd with 
hydroxylamine hydrochloiide. Sodinm amalgam removes all the 
biomine and yields two ciystalline products. 0. H. B. 


Azonitma Bases. By 0. K Witt (Bcr., 24, 1511). — The 
method for the synthesis of azonium bases recently published by 
Itehnaann and "WLessinger (this voL, p. 945) has been described four 
yeai*s ago by the author (Abstr., 1887, 729). 
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Azoxiinm. Bases. By P. Kbhemann an<J J. Mbssingir (Ber,, 24, 
1799). — A reply to the commriDication of 0. JT Witt (preceding 
abstract), in wnich tbe latter claims priority for the reaction for pre- 
paring azonium bases described a short time ago by the authors (this 
vol., p. 945). They express their regret at their oversight of Witt’s 
previous paper. H. Q-. 0. 


Azonium Bases. By F. Kbhbmann and J. Mbssingbr (Ber., 24, 
1874 — 1876 ; compare preceding abstracts). — The componnd obtained 
by the interaction of benzile and phenylorthophenylenediamine is 
quite different from that obtained from benzoin and phenylorthophenyl- 
enediamine ; the latter compound, prepared according to the method 
of 0. Pischer, melts at 116— 117® vdth previous softening, is insoluble 
in water and dilute mineral acids, but dissolves in alcohol with a 
bluish-green fluorescence. The salts are blood-red, and readily 
undergo dissociation on the addition of water. The relations between 
the azonium bases, the quiuoxaline bases, and the indulones are 
shown by the following formulas : — 


C*^<]^Ph(0H):6ph' 

Azonium base from benzile 
and pbenylpbenylenediamme. 


Qiiinoxolme base from benzoin 
and pbenylphenjlenediamine. 


Indnlone from oxyquinone and 
pheoylphenjlenediamme. 


J. B. T. 


A New Glass of Fluorescent Colouring Matters of the 
Quinozaline Series. By O. Pischbr and M. Busch (Ber., 24 , 
1870 — 1874; compare this vol., p. 747). — Reference is made to a 
recent paper by 0. N. Witt (Ber., 24, 1511), regarding the identity 
of these quiuoxaline derivatives with the azonium bases; since the 
latter compounds contain oxygen, whilst the former do not, Witt’s 
claim appeal's to he a mistake. 

1-2 8-Triphenyl-l-2-hydronaphthaqninoxiEdine, prepared from benz- 
oin and /3-phenylorthouaphthylenediamine, when treated with ferric 
chloride, is converted into the corresponding azonitm hose 


OioH,<j^h(OH);6ph’ 

which crystallises from alcohol in yellow, lustrous piisms, and melts 
at 167® with previous softening at 162®. The solution in alcohol, 
benzene, or ether exhibits a yellowish-green fluorescence ; the addition 
of hydrochloric acid to an alcoholic solution of the base produces a 
yellow colour. The normal salts are strongly fluorescent in aqueous 
solution, hut this disappears on adding mineral acids. Tho nitrate 
is sparingly soluble in water, and is deposited in yellow crystals ; the 
liydrochl&ride crystallises from dilute alcohol in dark-yellow needles. 
roL. LX. 4 e 
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The same base is also formed by beating benzoin and ^-pbenylortho- 
napbtbylenediamine with zinc chloride at 200° ; the zinc chloride acts,! 
therefore, like acids and facilitates the oxidation of intermediate 
hydro-derivatives. 

hromidB is prepared by heating 
bromacetophenone with ^-phenylorthonaphthylenediamine in alco- 
holic solution for a short time ; it crystallises in lustrous, yellow 
plates, and exhibits a yellowish-green fluorescence when dissolved in 

Ts r — 

dilute alcohol. The corresponding hydroxide^ ^“^®'^KPh(OB[)'6B[ 

is obtained by the action of soda on the preceding compound, and is 
deposited from alcohol in lustrous, transparent crystals melting at 
148° with previous softening at 100°. In glacial acetic acid or alco- 
holic solutions, the base is highly fluorescent, but does not show this 
property when dissolved in ether, benzene, or light petroleum. The 
nitrate crystallises in yellow, silky, lustrous needles, and is sparingly 
soluble in cold water. J, B, T. 

Formation, Properties, and Constitution of Osotriazoles. 

By H. V. Pechmann {Annalen^ 262, 265 — ^277). — Osotriazole, 

is one of the four isomeric compounds which can, theo- 

GH-N 

retically, be derived from pyrroline by substituting two CH- 
groups by two atoms of nitrogen ; derivatives of two of the three 

remaining isomerides, namely, of triazole, and of 


pyirodiazole, 




mow 


are known, but the fourth isomeride. 


>NH, and its derivatives have not yet been prepared. 

HIGH 

Three denvative*s of osotnazole have been previously described 
(Abstr., 1888, 1287) as “ osotriazone ” derivatives ; the more suitable 
term osotriazole will be used in future. 

Osotriazole derivatives containing a hydrocarbon radicle in tho 
place of the hydrogen of the imido-group are formed, or can be 
obtained, by the following reactions : — (1.) By boiling osotetrazones 
with acids (foe. cU,) ; the yield is about 20 per cent, of the theoretical. 
(2.) By the decomposition of the phenylosazones, either by boiling 
with acids or by dry distillation ; the yield is small in both cases. 
(8.) By treating hydrazoximes with phosphorus pentachloride (yield 
about 20 per cent, of the theoretical), acetic anhydride (yield 26 per 
cent, of the theoretical), or very dilute alkalis (yield about 60 per 
cent, ci the theoretical). (4.) By the elimination of alcohol from 
hydrazoximes which are derived from a secondary hydrazine contain- 
ing at least one fatty radicle ; the yield in the only case yet investi- 
gated is at least 80 per cent, of the theoretical. 

The reactions (3) and (4) are fully described in the following 
aibstraicts. 

The osotriazole derivatives are yellowish or colourless oils, having 
a slight alkalold-like smell ; they 1^x1 at a temperature above 200^ 
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without decomposition, and solidify at a low temperature. Osotri- 
azole itself is a feeble acid, but its »-alkyl derivatives are weak bases. 
^Phenylosotriazole and its alkyl substitution products have, gener- 
ally speaking, the properties of aromatic compounds, and form nitro-, 
amido-, and sulphonic acid derivatives ; on oxidation, the fatty alcohol 
radicle is converted into the carboxyl-group, which can be eliminated 
by the usual methods. 

The reaction with diazobenzene salts previously described (Zoc, 
is not given by pure osotriazoles. 

The constitution of the osotriazoles is proved by their methods of 
formation and by their properties. P. S. K. 

Meihyl. 92 -plienylosotriazole and its Derivatives. By A. Jokas 
and H. v. Pechma™ (AwncHen^ 262, 277 — 802). — The acetyl deriva- 
tive H’HPh!OMe*CH!N'-OAc is best prepared by adding dry, finely- 
divided methylglyoxalphenylhydrazoxime (Abstr., 1889, 47) to acetic 
anhydride (3 parts) heated at 50®, stirring vigorously until the acetate 
begins to separate out with development of much heat, and then im- 
mediately cooling in a freezing mixture with constant stirring, so 
that the temperature does not rise above 70— -80®. After about 
10 minutes, the whole solidifies; the product is then mixed with 
water, kept until the acetic anhydride is decomposed, and finally 
washed with water. It crystallises from dilute alcohol in long, flat, 
colourless needles, melts at 163®, and is readily soluble in acetone, 
chloroform, boiling alcohol, glacial acetic acid, and benzene, but more 
sparingly in light petroleum, ether, and carbon bisulphide, and in- 
soluble in water and cold dilute soda ; when heated alone or with 
acetic anhydride, it is converted into methylphenylosotriazole. 

Methyl-n-phenylosotriazole, previously described as an osotrlazone 
derivative (Abstr,, 1888, 1287), is best prepared by boiling the crude 
acetyl derivative of methylglyoxalphenylhydrazoxime (100 grams, 
2 parts) with crystalline sodium carbonate (1 part) and water 
(30 parts) for 24 hours ; after adding a little soda, the oily osotri- 
azole is distilled with steam to free it from resinous substances, 
methylglyoxalphenylhydrazoxime (10 grams), and the hydrazone of 
pyruvic acid (10 grams), and the distillate treated with small quanti- 
ties of an alksdine solution of potassium permanganate until a per- 
manent coloration is produced. The peroxide of manganese is &en 
dissolved by the addition of sodium sulphite and sulphuric acid, the 
ofitriazole distilled with steam, extracted with ether, and purified by 
fractional distillation ; the yield is about 50 per cent, of the acetyl 
derivative employed. It boils at 149 — ^150® under a pressure of 
60 mm., at 242® under the ordinary atmospheric pressure, and its sp. 
gr. is 1-1071, 17®/4®. 

TWm^ome](hyZ-n-jpl^ea^Zo«oMz^oZe, 09 HbN’ 8 ( 1 ^ 02 )s, is obtained when 
the preceding compound is introduced into well-cooled, fuming nitric 
acid (5 parts), concentrated sulphuric acid (5 parts) gradually added, 
and tire mixture then kept at 70 — 80® uni^ a small portion imme- 
diately solidifies when treated with water. It crystfidlises from alco- 
hol in long, colourless needles, melts at 138®, and is readily soluble in 
ether, glacial acetic acid, acetone, chloroform, carbon bisulphide, and 

4 e 2 
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hot alcohol, "bTit only very sparingly in boiling water, and insolubloj 
in cold water and light petroleum. 

MethyUn-phmyhsotriajsolesul^homo add is forme^ with development 1 
of heat, when the osotriazole is dissolved in faming snlphnric acid ; 
the harinm salt is only moderately easily solnhle in cold water, and 
the sodinm salt crystallises from cold water in coloarlcss, hexagonal 
plates. 

ji-Phenylosotriazolecarhoxylic acid (20 grams) is produced, together 
with the corresponding amide (60 grams), small quantities of the 
nitrile, and phenylosotriazaldoxime (10 grams), when the acetyl de- 
rivative, lTOHICH‘C(!N’aHPh)*OHI!N'*OAc (100 grams), prepared from | 
dinitrosoacetonehydrazone exactly as described in ^e caso of the 
glyoxalhydrazoxime, is boiled with 10 per cent, sodium carbonate 
(1 litre) for 24 hours ; on cooling, the oily mixture of the neutral 
products solidifies to a mass of crystals, and is separated from the 
alkaline solution of the acid by fiitmtion. The filtrate is treated first 
with potassinm permanganate, and then with sodium sulphite and 
sulphuric acid as described above, and the precipitated acid sepa- 
rated by filtration. The crystalline mixture of the neutral products 
is agitated with soda to dissolve the aldoxime, and the insoluble 
residue then dissolved iu boiling benzene, from which, on cooling, the 
amide is deposited almost completely, whilst the nitrile remains in 
solution. When the acid is the desired prdonct, this separation is un- 
necessary ; the mixture of acid and neutral products is boiled with 
soda until the evolution of ammonia is at an end and the amide and 
nitrile are completely converted into the acid, and the cold solution 
is saturated with carbonic anhydride to precipitate the aldoxime. 
The filtrate is then treated wiih potassium permanganate, and the 
acid isolated as before ; the yield of acid is 66 grams, and of ald- 
oxime 8 grams. In the above reaction, the first product is phenyloso- 
triazaldoxime ; this compound is converted into the nitrile by the 
elimination of water, then into the amide, and finally into the acid. 

ji-FlienylosotrioeolecarhoxyUc add prepared in this way melts at 
191 — 192°, and is identical with the acid obtained by oxidising methyl- 
phenylosotriazole (loc. d£.). The potasmim salt, CaHeN^OaK + HaO, 
ciystaJlises from 90 per cent, alcohol in efflorescent plates. The 'barivmi 
salt, (OfcH6Ns02)aBa + 2H2O, crystallises fi*om hot water in trans- 
parent plates; the cadmium sal^ (08H6N302)2Cd 2H3O, in long, 

colourless needles. The jnethyl salt, GioH^aOa, prepared by passing 
hydrogen chloride into a methyl alcoholic sdlurion of the acid, crys- 
tallises from methyl alcohol m long, colourless needles, melts at 
89—90°, boils at 285 — 286°, and is soluble in most ordinary solvents. 
The ethyl salt, OnHuI^jOa, crystallises in lustrous needles, melts at 
69°, and boils at 306 — 307°. 

When phenylosotriazole or its homolognes is treated with sodium 
iu boiling alcoholic solution, it seems to he converted into hydro- 
derivatives ; traces of ammonia and aniline are formed, but no fatty 
diamine. Phenylosotriazolesulphonic acid is decomposed by sodium 
amalgam in boiling alcoholic solution, yielding ammonia and sulph- 
anilic acid, but fai^y diamines are not formed. When phenylosotri- 
azolecarboa^lic acid (10 grams) is treated with 4 per cent, sodium 
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umalgatn. (280 grams) in alkaline solution, it is decomposed into 
kydrogon cyanide and pkenylliydrazidoacetio acid (5 grams); the last- 
named compound melts at loU**, and is identical with, the acid 
obtained by Elbers (Amialerb, 227, 353) by the reduction of the hydr- 
azone of glyoxylic acid. 

CB[*N 

U’-Pli^nyhsotnazoley obtained, together with aniline 

and hydrogen cyanide, when the silver salt of phenylosotriazole- 
cajL‘boxylic acid is sabmitted to dry distillation ; the yield is 3 gra^ 
from 15 grains of the silver salt. It can also be prepared by warming 
glyozalobotetrazone (Ab&tr., 1888, 1287) with ferric chloride and 
hydrochloric acid until it is completely converted into a brown oil ; * 
the yield is 3*5 grams from 20 grams of the crude tetrazone. It is 
an almost colourless oil, boils at 2*23 — ^224® (716 mm.), and is volatile 
with steam ; it is readily soluble in ordinary organic solvents and in 
concentrated mineral acids, but only sparingly in water, dilute acids, 
and alkalis. It is not acted on by potassium permanganate. When 
boiled with sodium in alcoholic solution, it gives a solution which 
gradually turns red on cooling. The m^ro-compound, CsHBW'a'lTOi, is 
formed when the osotrlazole is treated with well-cooled, fuming nitric 
acid, and the mixture then warmed for a few minutes on the water- 
bath; it crystallises from alcohol in colourless needles, melts at 
183 — 184®, and is readily soluble in ether, acetone, chloroform, and 
benzene. 

n-P/ie?iyZosofri(tzoZecar5oa^Z(Wiiide, prepared as 

described above, crystallises from water in lustrous needles, melts at 
143*5®, and is readily soluble in alcohol, ether, acetone, chloroform, 
glacial acetic acid, and hot benzene, but only sparingly in light 
petroleum; on distillation with zinc-dust, it is converted into the 
corresponding nitrile. 

«-Phenylosotriazaldoxime, (see above), melth 

at 116" (compare Pechmann and Wehsarg, Abstr,, 1889, 35). 

n-FhmylosotnaeoMehydef formed when the 


aldoximeis boiled fora short time with dilute sulphuric acid; the 
product is distilled with steam aud purified by dissolving it in a 
solution of sodium hydrogen sulphite. It melts at 70", distils with- 
out decomposition, and is soluble in most ordinary solvents except 
water ; it has a pungent odour, gives the usual reactions of aldehydes, 
and dissolves unch^ged in dilute alkalis. The hydrazone, OisHuNs, 
is precipitated ou adding phenylhydrazine to a dilute aqueous solution 
of the aldehyde; it crystallises from alcohol in colourless plates, 
sinters together at 109—110®, and melts between 118" and 140* 
according to the manner in which it is heated. It is readily soluble 
in alcohol, ether, acetone, glacial acetic acid, chloroform, benzene, and 
carbon bisnlphide, but only sparingly in light petroleum, and insoluble 
in water and dilate soda ; it dissolves in concentrated sulphuric acid. 
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yielding a yello-msli-red solnlion, wliidi tarns dai'k bine on the addi- . 
tion of ferric chloride. I 

IN’ * OBL 1 

n-Fhenylosoiriazyl alcohol^ ^ formed, together 

with phenylosotriazolecarhoxylic acid, when the aldehyde is treated I 
with soda at the ordinary temperature. It crystallibes from a mix- < 
tnre of chloroform and light petroleum in small, colourless prisms, , 
melts at 67®, and is very readily soluble in alcohol, ether, glacial 
acetic acid, acetone, and hot light petroleum, hut rather more 
sparingly in chloroform and benzene, and only very sparingly in cold 
water ; it dissolves unchanged in warm, dilute soda, and with con- 
centrated sulphuric acid it gives a pale-yellow solution. 

]sr ’ CH 

{7yano-n-pAewyZoeoiriasJoZe, ^ formed in the prepara- 

tion of phenylosotriazolecarhoxylic acid as described above ; it can 
also be obtained by distilling the corresponding amide with zinc- 
dust, and by treating glyoxylylcyanosotetrazone (Abstr., 1889, 47) 
with acids, but it is best prepared by boiling the acetyl derivative 
of dinitrosoacetonehydrazone with acetic anhydride for about two 
hours. It crystalli.se8 from dilute alcohol in colourless plates, melts 
at 94‘5®, and boils at 190 — 192® under a pressure of 60 mm. ; it has 
an odour recalling that of benzonitrile, is readily volatile with steam, 
and dissolves freely in ether, acetone, glacial acetic acid, chloro- 
form, benzene, and carbon bisulphide, but is only sparingly soluble 
in cold alcohol and light petroleum, and insoluble in water and 
dilute alkalis. 

n-P^e»yZo 5 ofria«oZe^Ammide, precipitated in 

long, yellowish needles when hydrogen sulphide is passed for some 
time into a hot ammoniacal solution of the nitrile, and the solution 
then mixed with water ; it melts at 131 — 132®, darkens on exposure 
to the air, and is readily soluble in ether, alcohol, acetone, chloroform, 
glacial acetic acid, and carbon bisulphide, but more sparingly in 
light petroleum, and insoluble in cold water. 

can be obtained by 


reducing the thiamide with zinc and hydrochloric acid in alcoholic 
solution, and decomposing the product with soda. It is a colour- 
less od, boils at 222—223® under a pressure of 100 mm., and is 
readily soluble in alcohol, ether, acetone, and chlotoform, but only 
sparingly in water and light petroleum. It absorbs carbonic an- 
hydride from the air with great avidity, being thereby converted 
into a crystalline carbonate of the composition (GgHio!N‘ 4 ) 2 ,H 2 G 03 . 
The hydrochloride^ G9HioN4,H01, crystallises from cold water in 
plates, melts at 228—229°, and is readily soluble in alcohol and 
water. The platinochloridey (G 9 HiolSr 4 ) 2 ,H 2 ptOl 6 , crystallises from 
water in long, yellow prisms, and is readily soluble in hot, but only 
sparingly in cold, water. The tartrate forms well-defined, trans- 
parent crystals. On adding carbon bisulphide to an ethereal solution 
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Homologaes of «-Plheiiylosotriazole. By O. Balizeb am? tt 

Ji i.; 

^ceding coi«yoTmd with sodium carbonate ; 4e product is sS^ted 

diacetylphmyrlhydiuzo™ and^obtained te 

condition by the same methods as those used in the case of 
phenylosotrmole (compare preceding abstract) - the vieM ia 
cent, of the hydrasoxinfe employed. ^ ^ ^ 

^PVN:CMe-OMe:NOH, crystallises 
in sn^l colourless pnsms and melts at 126—127'’ • it 

ve^d into an oso^ole derivative under any conditio^ 

IJMePh-NiOMe-OMe-B-OH is 

d^tolmethylphenylhydrazoxime is boiled with acetic^ an 
alMhd^ * the*^^Tof®?i,“*F '^“®%l-«-plie“ylosotriazole and methvl 

80 per cent, of the 

a OxJffJT,(K-0,)*,is formed when 

a solution of the osotnazole m concentrated nitric acid (6 narta'i ia 
mixed with concentrated sulphuric acid (9 parts): it cryst^liLg fmm 
^oohol in yeUow needles aid melts at 139". A 
fuming uitac acid and concentrated sulphuric acid convei-ts the oso- 

mte . .<„P<,^ j„b.Uy ^ lrLt»J=ri4S?S* „S 

^ethyUji-^henylosoinazohcarhoM^ acid, ^'^^^C-OOOH (& 

C)rp«l.1nnD^ ia x .ii •••. _ 


an AlVflli-Tto {^xu grams) is boiled with 

dilute alcohol in long needles, melts at 198", and is rewlily soluble in 
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alcoliol, but only sparingly in water. Tbe siher salt, OioHfsN^sOaAg, iej 
a colourless compound, sparingly soluble in bot water. Tbe calcium 
salt and tbe ha/rwm s^t cryslSillise from bot water in small needles ; 
tbe zincy manganese, and c(iSMvm salts are only sparingly soluble in! 
boiling water. .... ’ * 


NMePb-N:CMe-0(]SrOH)-OOOEt, j 

I 

prepared by treating etbyl nitrosoacetoacetate with metbylpbenyl-j 
bydrazine, separates from a mixture of chloroform and light pefroleum^'- 
in the form of a Hgbt-yellow, crystalline powder, and melts at 
77_80® ; when it is boiled with acetic anhydride, and tbe product 
hydrolysed with soda, metbylpbenylosotriazolecarboxylic acid is ob- 
tained ; tbe yield is almost quantitatLye. 

JNT'O’COOH 

FhsnyhsotriazoledicoflrhoxyUc add,, above;, 

separates from boiling water in tbe form of a colourless, crystalline 
powder, and melts at 256 — ^266® with liberation of water and forma- 
tion of tbe anhydride (m. p. 104®) ; it gives tbe fluorescein reaction 
with resorcinol Tbe silver salt, CioH 5 lf 304 A.g 2 , crystallises from boil- 
ing water in thread-like forms. Tbe calcmm salt and tbe cadmium 
salt are only sparingly soluble, but tbe zinc salt and tbe mcmgcmese 
salt are readily soluble, in waten 

Aceiyljpropimyl-ap^ph^ylkydrazcLcetoxime^ N^aHPbIOMe*OBtIbr*OAc, 
prepared from etbyl etbylacetoacetate, crystallises from alcohol in 
long, colourless needles and melts at 147 — ^148®. 

^^J,^>MrPb, is obtained by boil- 
ing tbe preceding compound with water; it melts below 0® and boils 
at 270®. Tbe Stmfro-derivative, CiiHuN3(N’02)2, crystallises from 
alcohol in lustrous needles and melts at 113°. "l^en metbyletbyl- 
pbenylosotriazole is treated with an alkaline solution of potassium 
permanganate, it is rapidly oxidised, yielding metbylpbenylosotriazole- 
carboxylic acid (m. p. 198°) and small quantities of a dioarboxylio 
acid. P. S. K. 


Osotrisizole. By 0. Baltzer and H. v. Pechmann (^Aimalm, 262, 
314 — 323) . — Nitro-n’-^7m7iylosoir{azole(uirhoxylic add, 

OOOH-O<g‘— >N-c.K*-iro„ 

is obtained when pbenylosotriazolecarboxylic acid (compare Jonas 
and Pecbmann, this vol., p. 1111) is dissolved in fuming nitric acid 
(10 parts), the solution kept for half an hour and then poured on to 
ice; it crystallises from glacial acetic acid in yellowish needles, melts 
at 236**, and is soluble in bot alcohol, but more sparingly in ether, 
chloroform, and boiling water. Tbe a/mmonium salt crystallises in 
long needles, and is comparatively sparingly soluble, but tbe sodmm 
salt and the potasevum salt are readily soluble, in water ; tbe salts of 
tbe heavy metals are insoluble. 
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iimid[o-n-pAe>iyZo5oinaafoZecarZioa;^Zw5 oc/eZ, CgHgNTaOa'NlBi, is prepared 
by redaciag the mtro-compotmd with stannous chloiide and hydro- 
ohlorio acid; it separates tom glacial acetic add in the form of a 
colourless, crystalline powder, and tom dilute alcohol in needles, 
melts at 252° with decomposition, and is readily soluble in hot water, 
the solution darkening on boiling. In aqueous solutions of the acid, a 
solution of bleaching powder produces first a reddish-brown coloration 
and then a yellow, flocculent precipitate. The aimtormm salt crystal- 
lises tom alcohol in long, flat needles; the calcium^ barium, and 
mmgmese salts crystallise well, but the salts of most of the heavy 
metals are insoluble. 

II’OH 

OsotriagoleGarboxylic aoid, ^ formed, together 

with a considerable quantity of another acid, probably an azoxy- 
deriyative, when a warm saturated solution of potassium permangan- 
ate is added to a warm, dilute alkaline solution of the amido-acid 
until a permanent coloration is produced; after decolorising with 
alcohol, the filtered solution is concentrated by evaporation, acidified 
W'ith acetic acid, and the oxalic acid precipitated with calcium chloride; 
the filtrate is then treated with a solution of copper acetate in slight 
excess, the precipitated copper salt washed well with cold water, 
decomposed with hydrogen sulphide, and the filtered solution evapo- 
rated, when the osotnazolecarboxyHc acid is deposited in grey crystals. 
It separates from water in the form of a colourless, crystalline powder, 
melts at 211®, decomposes at a higher temperature with evolution of 
carbonic anhydride, and is readily soluble in boiling water, but only 
sparingly in alcohol and cold water, and practically insoluble in ethex*, 
chloroform, glacial acetic acid, and acetone. It is only very slowly 
oxidised by potassium permanganate, is not acted on by nitrous acid, 
or by boiling fuming nitric acid, and crystallises unchanged from hot 
hydrochloric acid. The calcium salt, ( 0 jH 3 N 30 {i)oCa + 2H80, crystal- 
lises from hot water in prisms; the salts of the alkalis are readily 
soluble and tlie silver salt is explosive. 

onus' 

Osotriaaole, prepared by distilling the dry 


carboxylic acid, in small quantities at a time, from a retort heated at 
230 — 240® in a metal-bath ; if the rotort is heated over the free flame, 
explosions are liablo to occur; the yield is almost quantitative. It is 
a colourless oil, having a slight, alkoloid-like smell, and a sweetish, 
repulsive taste; it melts at 22’5®, boils at 203 — ^204® (715 mm.), and 
is soluble in water and most oi'dinary solvents, except light peti*oleum, 
in all propoi'tions ; the aqueous solution has a neutral imction. The 
h/dn^oclilonde, C 2 H.iN 3 ,H 01 , is a colourless, crystalline powder, and is 
decomposed by water; the ploHnochloride is very unstable. The 
sih&r derivative, OaHiN^Ag, is precipitated on adding silver nitrate to 
an aqueous solution of « 08 otriazole ; it is insoluble in ammonia, but 
soluble in nitric acid, and it explodes when heated. The compound 
CgHaNaHgOl, prepared by precipitating a solution of osotriazole with 
mex'cuidc chloride, crystallises in lustrous needles, is soluble in hydro- 
ohlorlc acid, and burns when heated on platinum foil, leaving a very 



1118 


ABSTRACTS OF CHEMICAL PAPERS. 


Toluminous ash. In an aqueous solution of osoti*iazole, copper snlph- * 
ate produces a blue precipitate which disbolves in excess of bho 
reagent, yielding a blue solution; a calcium deriYative, which is 
decomposed by carbonic anhydride, is formed when calcium hydr- 
oxide iS added to an aqueous solution of osotriazole. Sodium dis- 
solves in an ethereal solution of osotriazole, yielding a solid sodium 
derivative. 


OB[*hr 

I * is precipitated in the form of a 

OHIrl 


colourless, crystalline powder, when an aqueous solution of osotoriiazole 
is shaiken with 10 per cent, soda and benzoic chloride ; it separates 
Irom chloroform and ether in lustrous crystals, melts at 100®, and is 
decomposed by soda and by boiling alcohol. The coiTesponding 
acetyl derivative is a colourless liquid. P. S. K. 


Alkylation of Secondary and Primary Bases by Potassium 
Alkyl Sulphates. By M. Passon (Per., 24, 1678 — 1682 ). — Methyl 
coniine is obtained by adding a concentrated solution of potassium 
methyl sulphate (25 grams) to a concentrated solution of coniine 
(9 grams) and heating on the water-bath until the mixture reacts 
neutral. The unaltered coniine is sepamted by conversion into its 
nitroso-compound and extraction with ether; the solution is made 
alkaline and distilled, the base precipitated from the distillate with 
sodium hydroxide, dried over potash, and distilled. The pure base is 
a colourless oil, which floats on water, boils at 175*5®, and smells like 
coniine. The hydrochloride is similar to coniine hydrochloride, but melts 
at 188 — 189®. When heated at 240®, it sublimes in white needles, is 
easily soluble in water and alcohol, crystallises from the latter in 
beautiful, white needles, and has ^e same physiological action as 
coniine hydrochloride. The avrochloride is insoluble in cold, sparingly 
soluble in hot, water, and separates first as an oil, afterward in long, 
slender needles, and melts at 79®. The plaUnochloride is easily 
soluble, insoluble, however, in a mixture of ethei* and alcohol, and 
melts at 158—160°, 

Bi^ropylmethylamine is obtained from normal dipropylamino in a 
similar way to the above base. It boils at 117®. The platinochlonde 
crystallises from water in beautiful, orange-red needles and mcdts 
about 200®. 

JDipropylethylamine is obtained in a similar way to the methyl com- 
pound. The reaction, however, does not take place so easily, and a 
large excess of potassium ethyl sulphate must be used. It boils at 
132 — 134® and is sparingly soluble in water. The platimcMoride is 
easily soluble in water, but insoluble in a mixture of ether and 
^cohol. The awrochloride is fairly easily soluble in water, crystallises 
in beautiful needles, and melts at 96®. 

JDiethylTnethylaminej obtained in a similar' way, is a colourless 
liquid, smells like trimethylamine, and boils at 63 — 65®. The hydro- 
cMori^ forms large, colourless plates, and is extremely soluble. The 
awrochloride crystallises in short, yellow needles and is &drly soluble 
in water. The methyldiethylamine, prepared from methylamdne and 
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potagsinm ethyl sulphate, boils at 63 — 66" and gives a similar anro- 
chloride. E. C. R. 

New Alkaloid from Cozdum maciilatam. By A. Labenbuk^ 
and Q. Adam (Ber.^ 24, 1671 — ^1676). — ^The authors have received 
from E. Merck a new alkaloid obtained fiom Oonium maculatum. 
The preparation was a white powder, easily soluble in water, alcohol^ 
ether, and benzene, and yielded salts with acids. It was purified by 
distillation and by crystallisation from toluene ; both methods gave 
identical products. Analysis gave numbers agreeing with the 
formula CsHkNO. Since fiie new base is veiy like conhydrine, and 
probably has a similar constitution, the authors have called it pseudo- 
conhydrine. 

Fsetidoconhydrine is a strong base, reacts alkaline, yields easily 
soluble salts, boils at 229 — ^231" (uncoiT.), melts at 100 — 102®, and sub- 
limes in slender needles. It is, like conhydrine, a secondary base, 
since the hydrochloride, when wanned with sodium nitrite, yields a 
nitrosamine. The JiydrocMoride forms colourless, hygroscopic crystals, 
easily soluble in water and alcohol, and also soluble in ether. The 
hydrobromdde crystallises in tablets. 

When pseudoconhydrine is heated with fuming bydriodic acid and 
amorphous phosphorus for eight hours at 180", an iodide of the 
formula OaHioNl,!!! is obtained- It crystallises from water in 
nodular aggregates, darkens at 148®, melts at 155°, and yields ou 
reduction a volatile base, but, owing to the small amount of material, 
this was not examined. When heated with fuming hydrochloric acid. 
It also yields a base easily volatile with steam. 

From the above results, the authors conclude that pseudocon- 
hydrine belongs to the class of alkines, and has a constitution 
analogous to that of conhydiine. The authors attempted to syn- 
thesise the compound by reduction of the condensation product of 
a-ethylpyridine with formaldehyde with the following results : — 

(i^LuUdylalhine, 06 NH 4 -GHs*OH 2 -OH 2 *OH, is obtained by heating 
o-ethylpyridiue with formaldehyde and water for eight hours at 160°. 
The product is freed from unaltered ethylpyridine by steam distilla- 
tion, extracted with chloroform, the solution dried with TOtassium 
carbonate, the chloroform distilled off, and the residue distilled under 
reduced pressure. It boils at 128 — 131° under 17 mm. pressure, and 
is easily soluble in water and alcohol, sparingly in ether. The platino^ 
chloride^ (08HiiNrO)a,HaPt0l6, is easily soluble and melts at 142°. 
The mvrooliloride is sparingly soluble, crystallises from water in ill- 
characterised, yellow crystals, and melts at 71°* 

a^Jjupetidylalhine^ CfiN"Hio*CH3*OH3*OHa*OH, is obtained by reduc- 
tion of the above base in absolute alcohol with sodium. It is pxudfied 
by extraction with ether and distillation, boils at 232 — ^284° under 
the ordinary pressure, and closely resembles pseudoconhydrine in 
boiling point, odour, and solubility, but has a much lower melting 
point, and does not yield crystalline salts. Lupetidylalkine will not 
crystallise either when sown with crystals of conhydrine or pseudo- 
conhydrine ; when cooled with solid carbonic anhydride and ether, it 
crystallises, but melts again below 0°. Neither the hydrochloride 
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nor hydriodide is crystalline. Tke kydrobromide crystallises, after \ 
remaining some time in tke desiccator, in foatkery crystals which 
liquefy on exposure to air. When reduced with fuming kydriodic 
acid and amorphous phosphorus, a base is obtained which is volatile 
with steam, and yields a sparingly soluble aurochloride crystallising 
in silky needles and melting at 118 — ^119®. Analysis gave numbers 
corresponding to the formula OsHisN'jHAuOb- 

Hence lupetidylalkine is not identical either with conhydrine or 
with pseudoconhydrine. E. 0. S. 

Parazanthine. By Cr. Salomon {Zeit physiol. Oliem., 15, 319 — 320). 
— ^Paraxanthine crystals have been previously described by the author 
(Zeit TiUn. Med.^ 7, 72) as containing no water of crystallisation. 
In another preparation of these crystals, it is now proved that some 
of them on being heated to 110® become cloudy and whitish from loss 
of water, while others, isomorphous with them, remain bright. 
Owing to the admixture, it was not found possible to determine the 
water of crystallisation quantitatively. W. D. H. 

Violet Colouring Matter Derived from MotpMne. By P. 
Oazenbuvb ^ OoTtipt . rend .^ 112, 805 — 807). — Seven grams of morphine 
are boiled for 100 hours in a reflux apparatus with an equal molecular 
proportion (5 grams) of paranitrosodimethylaniline hydroohloiide 
and 500 c.c. oE methyl alcohol. A crystalline compound separates, 
having all the piopeorties of the tetramethyldiazoamidohenzene formed 
by the action ox aniline on paranitrosodimethylaniline. The alcoholic 
liquid is evaporated to dryness, the residue treated with hot watex*, 
the solution Altered, the filtrate again evaporated to dryness, and 
dissolved in dilute hydrochloric acid. A violet solution is thus 
obtained, from which sodium hydroxide precipitates the base; the 
latter, after being washed free from morphine, is treated with amyl 
alcohol, which dissolves the violet compound, but leaves a blue sub- 
stance undissolved. Analysis of the platinochloride, precipitated by 
a mixture of alcohol and ether, shows that the violet compound has 
the composition CnHigHO/.N’-CaHi'lSrMea. The fi^ee base is amorphous, 
and is slightly soluble iu water, from which it is precipitated by 
addition of sodium chloride ; it is readily soluble in methyl, ethyl, 
or amyl alcohol, yielding strongly dichroic solutions which are violet 
by transmitted, and red by reflected, light. It dyes wool, silk, and 
guncotton directly, giving a beautiful briglit violet, which, however, 
fades when exposed to light. 

This colouring matter is not a safranine, but seems comparable to 
dimethylamido^phenylimide (Bindschedler’s greeu). Substitution 
does not take place in the phenol group, for a similar product is 
obtained from codeine, the methyl group in which would prevent 
•condensation by union of the oxygen with nitrogen. It is probable 
that the formation of the violet compound is due to tbe tendency of 
the morphine to form oxymorphine. At the same time, its formation 
and character invalidate Polstorff’s view that pseudomorphine is 
formed from 2 mols. of morphine with elimination of 2 atoms of 
hydrogen; if tliis were so. the pseudo-compound should yield a 
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safrajiinej and not an indamine. It is also possible to regard the 
colouring matter as a phenantlirene derivative. C. H. B. 

Psendocodeine. By B. Meeck {Arch. Fharm., 229, 161—164). 
— Fseudocodk^ne^ OisHaihTOs + HaO, a strong base diseovei'ed during 
the preparation of apocodeine, forms a white, crystalline mass, easily 
soluble in alcohol, especially when hot. Prom this solution it is pre- 
cipitated^ by water in white needles. It is sparingly soluble in e^er, 
from which solution it separates in brilliant, transparent needles. It 
melts at 178 — 180° (uncorr.). A 1*91 per cent, alcoholic solution 
rotates the plane of polarisation 1*423° towards the left ; hence its 
specific rotatory power is —91*040°. Ferric chloride gives no reac- 
tion. The base yields well-crystallisable salts, of which the hydro- 
cMoride, hydrobromide, nitrate, platinochloride, mercurochloride, and 
pictate are described. The physiological action of pseudocodeine is 
similar to that of codeine, but weaker. J, T. 

Conversion of Cupreine into Quinine. By B. Geimaux and 
A. Abnacti) {Compt. rend., 112, 774 — 775). — When cupreine, per- 
fectly free from quinine, is boiled for several hours in a reflux appa- 
ratus, with an equivalent quantity of sodium and an excess of methyl 
iodide dissolved in methyl alcohol, quinine methiodide is obtained in 
slender, white needles, and quinine dimethiodide in yellow prisms, 
identical in composition, melting point, and rotatory power with the 
methiodides obtained fl^m natural quinine. The methiodides from 
both sources dissolve in dilute sulphuric acid with a beautiful blue 
fluorescence. 

If the cupreine is heated in sealed tubes at 100° for about 12 hours 
with sodium methoxide and methyl chloride, free quinine is obtained 
identical in all its properties with the natui*al product. 

It follows that cupreine is a substance with a phenolic function, and 
quinine is its methyl ether. This result throws little light upon the 
constitution of quinine, but establishes the presence of a methoxy- 
group OMe. It is remarkable that a methyl group is frequently 
found in the products obtained from plants, wlmst an ethyl group 
never occurs. This is, doubtless, due to the mode of nutrition of 
plants, which absorb carbonic anhydride, and convert it flrst into 
foimaldehyde and afterwards into methyl alcohol. C. H. B. 

IsocuLchoiune. By B. Jungfleisch and B. liJ^asE (Gomjpt rend.^ 
112, 942 — 945). — Chiefly polemical and a question of priority. The 
isooinchonine obtained by Hesse’s method (Abstr., 1888, 379) is a 
mixture of cinchonigine, cinchonilme, and a non-crystalLisable base. 

0. H. B. 

Tropine. By A. Ladeebtjeg (Ber., 24, 1628— 1633). — ^The first 
part of this paper contains ciystaUographic descriptions and measure- 
ments of tropine platinochloride and tropme emrochloride. The 
former belongs to the monqsymmetric system; the latter mdts at 
202°, and is deposited in pale-yellow, transparent crystals of the 
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asymmetric system. Tropine tnercurochloridej 08 NJdLi 60 ,E[ 01 , 6 B[gCl 2 , 
melts at 246®. 

With reference to the prodaction of the bibasic tropic acid by the 
oxidation of tropine, the author points out that in the case of piperi- 
dine, pipecoline, and coniine, the piperidine ring is resolved and an 
^carbon atom oxidised to carboxyl ; as tropine contains a carboxyl 
group in the side chain, this would probably nnder^ change and 
yield a bibasic acid ; hence the formation of tropic add, conteary to 
the opinion of Liebermann, is not opposed to the author’s formula for 
tropine (compare this voL, p. 749). J. B. T. 

AmaryUine and Bellamarlne, two new Alkaloids. By K, 
Eragxbb (Ber,, 24, 1498 — ^1500). — ^It has long been known that the 
plants of the family Amaryllidem are poisonous, but hitherto they have 
not been chemically examined. The author finds that the bidbs of 
Amaiyllis formosissima^ which is indigenous to South America, con- 
tain a new alkaloid, for which he proposes the name amaarylUne, It 
crystallises from alcohol in aggregates of short needles, is slightly 
soluble in water, readily in chloroform and ether. It gives precipi- 
tates with the usual all^oidal reagents, and shows a characteristic 
reaction with snlphnrio acid, giving a reddish-brown solution, which 
passes after a long time into brown, and becomes green on addition of 
a little water. The alkaloid becomes yellow at 190®, brown at 194°, 
and melts completely at 196°. 

Another alkaloid, which the author terms lellamaarine^ may be ob- 
tained from the bulbs of Amaryllis helladonna^ and crystallises in 
colourless needles, readily soluble in chloroform, alcohol, and ether. 
It becomes yellow at 175°, brown at 179°, and melts at 181°. With 
sulphuric acid, it gives a grey coloration, which becomes a beautiful red 
on warming, and yellowish-^reen on addition of a ^ain of potassium 
nitrate. With sulphuric acid and a little potassium dichromate, it 
gives first a yellowish-green and then a brown coloration. 

H. G. 0. 

Morrenine. By P, Asjltx and 0. Gelzer (Ber„ 24, 1849 — 1851). 
— ^The authors have examined the roots of Morrenia hrachystephana 
(tasis), the sap of which is employed in the Argentine Republic as 
a specie for deficient lacteal secretion. The finely divided roots were 
extracted with ether, which removes wax, fatty acids, and resinous 
substances; one of the latter is soluble in alcohol and melts at 60°. 
The exhausted roots are boiled with alcohol, the solution filtered, 
and the alcohol removed; the residue contains a new alkaloid which 
has a very bitter taste, is readily soluble in water, chloroform, or 
amyl alcohol, and melts at 106°. Precipitates are obtained with all 
the ordinary alkaloidal reagents, and it is proposed to term it morren^ 
ine. The compound may be prepared more readily by digesting the 
roots for three to four days with 2 per cent, hydrochloric acid, 
neutralising the filtered solurion with magnesia, evaporating to dry- 
ness, and extracting the residue with warm alcohol. (See also p. 
1G88.) J. B. T. 

Crystalline Egg Albumin. By S. Gabriel (Zeit, physiol, Ohem,, 
15, 456 — 464). — ^In a repetition of Hofmeister’s (Abstr., 1890, 182) 
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work, a half saturated solutiou of ammonium sulphate was found to 
be too strong, causing precipitation. The proteid was dissolved in 
water, and then a saturated solution of ammonium sulphate added 
until a cloudiness appeared, which was dissolved on adding a little 
more water. The formation of all stages of ciystallisation can then 
be easily observed. The “ globuliths ” which are first formed soon 
loose their homogeneity and show a radiating appearance. The 
sphssroliths are bundles of needles which soon separate. After 
dkying, the proteid is no longer crystalline. Drawing an analogy 
from Pawlewski’s experiments on paraffin dissolved in acetic acid 
(Ber.^ 23, 827), it is believed that colloidal proteid is a polymeride of 
the crystalline material. The question whether these crystals were 
composed of pure albumin or of albumin in combination with am- 
monium sulphate was left open by Hofmeister. Hamack (this vol., 
470) states they contain only 5 per cent, of proteid. In the present 
research their composition was found to be as follows : — 


Egg albumin 

Ammonium sulphate . . . 

Water 

Ash 


80-86 

15-56 

3-39 

0-19 


^in 100 parts. 


The percentage of nitrogen in pure egg albumin is 14-96. It thus 
appears to contain less nitrogen than otW proteids. W. D. H. 


Artificial Melanin. By Gt. Pouohet (GompL rend., 112, 884— 
885). — ^A substance having the general properties of the melanins 
is found in old anatomical preparations preserved in alcohol, and is 
also obtained by treatiag fresh blood with alcohol and mercuric 
chloride; the exact conditions which determine its formation have 
not yet been ascertained. It forms black grains insoluble in alcohol, 
ether, carbon bisulphide, and hydrochloric acid. Since all other con- 
stituents of blood are soluble in hydrochloric acid, the melanin can 
easDy be separated from them. The grains dissolve in a 2 per cent, 
solution of potash, but a fiocculent, brownish substance is precipitated 
on addition of hydrochloric acid; they dissolve in sulphuric acid 
forming a reddish solution, or if the acid is slightly diluted, a ponceau- 
coloured solution. Hydrogen peroxide or chlorine- water bleaches the 
grains, and they are then seen to have a radiating structure. In 
contact with hydrochloric acid and potassium ferrocyanide, they give 
no blue coloration. 0. H. B. 


Physiological Chemistry. 


A New Method for Estimating the SpeoifLc Gravity of the 
Blood. By J. B. Hatobaft (Proo. Boy. Sog. Bdin., 18, 251 — ^254). 
— The advantages of the new method are accuracy, small amount of 
apparatus, speed, and that only one drop of blood is required. Two 
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mixfeares of benzyl chloride (sp. gr. 1*100) and toluene (sp. gr. 0*8706) 
are made, one (a) having a sp. gr, of 1*070, and the other (h) having 
a sp- gr. of 1*020 : 1 c.c. of (a) is measured off in a pipette graduated 
to 0*01 C.C., and run into a glass tube in which is also the drop of 
blood, which floats on the surface in globules, (b) is now added until 
the globules of blood show no tendency to rise or sink ; the sp. gr. of 
liquid is then calculated, and a correction made for temperatures 
other than 15*6 (60® F.), namely, 0'88 sp. gr. for every 2® above 
60® F. B. W. P. 

The Blood in Leucocythsemia. By £. Fbbttnx) and F. Obgb- 
MATER (^Z&iL pJiysioL 15 , 310 — 318). — A. large quantity of 

blood was ob^ned from a large hsamatoma occurring in a case of 
leucsemia. The amount of haemoglobin in it was 25 per cent, of 
the normal ; the number of red corpuscles was a little over a million 
per cubic millimetre, instead of the normal five millions, and the 
white corpuscles were nearly as numerous (946000). The general 
analysis may be usefully contrasted with other analyses in the follow- 
ing table ; — 


In 1000 parts of Blood, 



Present 

case. 

Normal. 
C. Schmidt. 

Normal. 
Becquerel 
and Bodier. 

Chyluria. 
Hoppe- 
Sejler. i 

Sarooma. 
Hoppe- 
Seyler (this 
voL, p. 484). 

Water 

895-8 

788-71 

779-0 

796-78 

798-36 

Solids .... .... 

Protelds and h£B> 

104. -2 

211-29 

221 -0 

203-22 

206-64 

matin 

72-0 

— 

— 

— 

— 

Proteids 

— 

— 

76 0 

38 -S4 

59-16 

Fibrin 

Pioteids and ex- 


3-93 

2 2 

— 

— 

tractiTes 

— 

192-10 

— 

— 

— 

Peptone 

12-3 

— 

— 

— 

— 

Hismoglobin .... 

— 

7-38 

134.-5 

149-6 

129-70 

Fat 

7*1 

— 

1 

r 1-7 

2-31 

Lecithin 

3-8 

— 

Y 1-60 


2-01 

Cholesterol 

Extractives and 

2-1 

— 

J 

\\ 1*58 

2-26 

salts 

— 

— 

6-80 

— 


Salts 

9-8 

7-88 


6-98 

5-01 


The most striking points about leucssmic blood are these : a low 
percentage of solids, the high percentage of fatty substance, and the 
presence of peptone, which has, however, been previously described 
in this disease by Bockendal and Landwehr (Virdh. ArcJi.^ 84, 561). 
Several other tables are given to illustrate minor points of composition, 
but the two following, which appear to be the most important, may 
be quoted. 
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100 jparts of Solids contain. 


1 

Present case. 

Chyluna 

(Hoppe-Se}ler). 

Mehmotic sar- 
coma (Hoppe- 
Seyler). 

Pat 

6*81 

0-83 

1-11 

Xiecithin 

2-74 

1-71 

0-99 

Cholesterol 

2*01 

0-77 

I 

1 

1*09 


The ash shows an excess of phosphoric anhydride as compared 
with normal blood ; two other analyses are here also giTen, one a case 
of mastitis, the other of empyema. 



Present cases. 

Iformal (Jansch, 

Heft 1). 

Leucsemia 

Mastitib. 

Empyema. 

pps 

16-92 

24-12 

13-21 

8-82 

SOj 

12-31 

4-27 

3-33 

7-11 

01 

17-82 

20-09 

34-07 

30-74 

KjjO 

16-65 

8-64 

3-08 

26-55 

WasO 

38-52 

40-46 

43-69 

24-11 

CaO 

0-471 



r 0-90 

M«0 

0-07 I- 

5-49 

5-53 

< 0-63 



2-24J 

'as phosphates) 

(as phospliatea) 

L 8-16 


104-00 

— 

— 

100-92 

Subtract oxygen for 





chlorine 

4-00 

— 

— 

6*92 

Total 

100-00 

— 

— 

100-00 


W. D, H. 


Formation of Lactic Acid and Glucose in the Organism. By 
T. Abaki (Zeit. physiol. Chem., 15, 335 — ^370). — ^Lactic acid has been 
shown to be one result of activity or death in various active tissues, 
and occurs in the urine in phosphorus poisoning, and afier extirpation 
of the liver. In the present research, the influence of diminishing 
the supply of atmospheric oxygen on the urine was considered. The 
lactic acid was estimated in the ethereal extract as the zinc salt. 
Preliminary experiments with mnscular tissue showed that Hoppe- 
Seyler’s, and also Werther and DrechsePs modifications (Ffluger^s 
Archi% 46, 68) are both good methods yielding a zinc salt free from 
potassium chloride. 

A series of experiments on dogs (which were snpplied with less 
oxygen than there is in the atmosphere by the use of an apparatus 
constructed on the Eegnault principle) gave the following results ; — 
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tlie urine was always acid, contained lactic acid (the quantity of zinc 
lactate being generally less than 0’5 per cent.), generally gave the 
tests for sugar and albumin readily; if, however, the animals were 
in a condition of inanition, the urine yielded lactic acid and albumin, 
but no sugar, Bxpeinments with hens gave corresponding 
results. 

The same results followed poisoning by carbonic oxide, curare, and 
strychnine ; and also after epileptic seizures, where the respiration is 
greatly retarded. Diminution of oxidation in the body is a factor 
common in all these conditions, and is doubtless a primary cause of 
the abnormal metabolism. W. D. H. 

Lactic Acid and Glucose in Organs with Impeded Circu- 
lation, and in Hydrocyanic Acid Poisoning. By H. Zillbssen 
{ZeiL physiol. Ohem,^ 15, 387 — 401j). — ^Prom experiments on dogs 
and rabbits, the following conclusions are drawn : — 

1. By artidcially diminishing the amount of oxygen supplied to the 
muscles aud liver during life (this was done by ligaturing the arteries 
supplying the parts in question), lactic acid is formed in those organs 
in increased amount. « 

2. In poisoning by hydrocyanic acid, lactic acid passes into the 
blood, diminishing its normal alkalinity. The amount of sngar in the 
blood is also increased. 

3. Bernard and Preyer pointed out that when frogs are poisoned 

with hydrocyanic acid, the venous blood becomes of a bright, cherry- 
red colour, hut in mammals this appearance very soon fades away. 
The canse of this change of colour is not known, but in the present 
research, the dilEerence between cold and warm blooded animals is 
shown to be simply a matter of body temperature ; a frog kept at a 
mammars temperature in a warm bath behaving in this z'espect just 
like a mammal. W, D. H. 

Chemical Compositiou of the Notochord. By A. Kossbl 
(Zeit physiol. Gheni., 15, 331 — 334). — ^A considerable quantity of the 
material of which the notochord is constructed was obtained from 
large lampreys. Stenbei^ (Dw Bois Beymond^s Arch,^ Anai. Ahth,., 
1881, 105) states that neither gelatin nor chondrin is obtainable from 
the notochoid ; and Neumann (Ard. Miltr, Anat.^ 14, 54) states that 
the cells stain with iodine as though they contained glycogen. 

The notochord in the present research was found to contain from 
95 to 96 per cent, of water ; this contrasts very forcibly with carti- 
lagiuous tissue, aud corresponds to what one would expect in an 
embryonic structure. The amount of ash present was 0*85 per cent. 
(0*805 soluble, and 0*047 insoluble, salts). The amount of glycogen 
present constituted 12 to 15 per cent, of the solids present. There 
was not much more than a ti^e of proteid matter soluble in water. 
Gelatin, collagen, and mncin were all absent ; and the hulk of the 
solid matter was an insoluble proteid, easily digested by artificial 
gie^tri .0 juioe^ and yielding no reducing sugar on treatment with 
mineral acids. W- D. H. 
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Mucoid SubstazLce in Ascitic Fluid. By 0. Hammajrsten {Zeit 
jphysioL GJiem.^ 16, 202 — 207). — Only a few observations of mncoid 
material (paralbumin and metalbumin, or psendomncin) occniTing in 
ascitic fluid have been previously published. The present communi- 
cation relates to six such cases. ITo. 1 occun*ed in a man, aged 66, 
suffering from cirrhosis of the liver. The fluid (sp. gr. 1‘012) was 
alkaline, greenish, and opalescent; the opalescence remained after 
the separation of flbrin by spontaneous coagulation. Acetic acid 
gave no precipitate. By dialysing into water, the fluid became 
cloudy from precipitation of globulin ; the fluid also gave Trommer’s 
test (produced not by glucose, but by some unfermentable substance); 
the proteid in the fluid yielded, after treatment with boiling mineial 
acid, a reducing substance in the same way as does mucoid The 
latter substance was isolated in the following way : — The fluid was 
acidified and boiled, the resulting coagulum was ^tered off, and the 
filtrate concentrated on the water-bath, alcohol being added, and the 
precipitate which formed was collected ; this was dissolved in water 
and again precipitated by alcohol, again dissolved in water, and 
•dialysed to get rid of adherent sodium diloride. To the filtered liquid 
acetic acid was added, and the result was a white, flocculent precipi- 
tate nearly insoluble in excess of the acid. It was dissolved in a 
weak alkali, reprecipitated by acetic acid, and washed with water, 
■alcohol, and ether. The filtrate, from which the precipitated mucoid 
had been separated, gave a further precipitate with alcohol, which 
was purified by repeated solution and reprecipitation. It also belonged 
to the mucin group of substances, and -was found to bo similar in its 
reactions to an albumose formed by the action of alkali on mucin, 
and is termed muc^cMumose, 

Mucoid is insoluble in water, but soluble in feebly alkaline or acid 
liquids, which solutions remain dear on boiling. It gives Heller's test 
and the xanthoproteic reaction. It is precipitated by acetic acid ; it 
is soluble in great excess of this acid, and again becomes cloudy on 
tbe addition of potassium ferrocyanide, or of tannic acid, but not of 
sodium acetate. Hydrochloric acid gives a precipitate readily soluble 
in excess. Mercuric chloride gives no precipitate. Potassio-meroTiriG 
iodide with hydrochloric acid gives a precipitate, but copper sulphate 
produces only a cloudiness. 

The substance, moreover, gives Millon’s, the Adamkiewicz, and the 
biuret colour reactions. On boiling with copper sulphate and potas- 
sium hydroxide, no reduction occui’s; but if the mucoid has pre- 
viously been heated with 2 per cent, hydrochloric acid on the water- 
bath, it then readily gives Trommer*s test. Mncoid contains 51'4 
carbon, 6*8 hydrogen, and 13’01 nitrogen, per cent. It also contains 
sulphur. 

Mvom-alibumose is easily soluble in. water. This solution is not 
changed by boiling. Acetic aci)^ with or without potassium f erro- 
cyanide, and hydrochloric acid give no precipitate, it is precipitated 
by nitric acid, but not by tannic acid, unless acetic acid be added as 
well. Various salts of the heavy me^s give either no precipitate, or 
only an opalescence. The subst^ce gives the xanthoproteic, Millon’s, 
the Adamkiewicz, and the biuret colour tests. It does not give 

4/2 
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Trommer’s test unless it is previously boiled with dilute Lydrochloricr 
acid. It; is precipitated by saturating its solution with ammonium 
sulphate, but not by sodium chloride. It contains 49*79 carbon, 6*9G 
hydrogen, and 11*42 nitrogen per cent. It also contains sulphur. 

These two substances are considered to be derived from a more 
complex mother substance 6f proteid natui*e pre-existent in tho 
fluid. 

Analysis of the fluid led to the following result ; the numbers are 
percentages: — ^Water, 96*847; solids, 3*163; proteid, 1*917; mucoid 
substance, 0*118 ; salts, 0*866. 

The other five cases gave very similar results. The following 
further elementary analyses may be quoted : — 

Case 2. — Mucoid, INT, 13*1 per cent. ; mucin albumose, 0, 49*87 ; 
H, 6*88; N, 11*4. 

Case 3. — ^Mucoid, 1^, 12*4 ; mucin albumose, N, 10*8. 

Gabe 4. — ^Mucin albumose, If, 11*37. 

Concerning the significance of the appearance of mucoid substances 
in ascitic fluid, it is at present premature to speak. W. D. H. 

Excretion of Iron. By R. Gottlieb (ZeiL physiol, Ghem,^ 15, 
371 — ^386). — ^The question of the absolution of iron salt is of high 
mportance, bnt still involved in obscurity ; one of the difficulties in 
be way is the want of knowledge concerning the excretion of iron. 
Very little passes away by the urine, even after intravenous or sub- 
cutaueous injections of neutral iron-containing compounds. Observers 
differ as to whether it passes away with the bile or not. Buckheim 
and Mayer {Inaug, JHss, Dorpa% 1850) believe that not only the bile, 
but the whole intestinal mucous membrane, takes part in the excretion. 
Quincke (Du Bois Meymond's ArchiVy 1868, 160) could, however, find 
none of the metal in a Thiry’s intestinal fistula. Previous observa- 
tions have been, however, merely qualitative. In the present research 
quantitative analyses were made for the first time. Dogs were used 
for the investigation, and the salL injected was the double tai’trate of 
iron and sodium, dissolved in a feebly alkaline solution. 

lUO milligiams of iron were subcutaneously injected during four 
days. During this time, and 24 days following, the faeces contained 
a total of 96*9 milligrams of iron in excess of that found thez^ before 
the injection was made. In other words, practically tlie whole of the 
iron passed into the intestinal canal. Several experiments were then 
made in which the metallic compound was injected intz’avenonsly ; 
about 70 per cent, of the metal was ultimately found in the intestine. 
After protracted injections, the greatest part of the metal left in the 
body was found in the liver. Other metals, like copper and mag- 
nesium, behave similarly. The question arises, how does the iron 
ultimately reach the intestine from the liver? Apparently it is not 
by the bue, but by the circulating blood, the iron being in the end 
removed from the blood by the intestinsd epithelium, and excreted 
into the intestine. W. D. H. 

ALeaptonuria. By M. Wolkow and E. Baumazust (Zeit jphysioL 
Ohem^ 16, 228 — ^285). — ^The word alcapton was originally used by 
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Bddcker (Zdt. rat. Med., 7, 180) for a nitrogenotis reducing sub- 
stance occurring in certain urines, wliich became brown on the 
addition of an alkali in the presence of oxygen. Similar cases were 
described by Ebstein and Mhller (^VirrJiow*s Arch.,, 62, 554), and 
Fleischer {Berlin, him. Woch., 1875, ITos. 39 and 40). IHirbringer {ibid., 
No. 28) first advanced the theory that alcapton was not nitrogenous, but 
was identical with catechol, a view which, until recently, was generally 
accepted. W. Smith {BuhUn J. Med, Science, 1882, 465) showed, 
however, that in one case protocatechnic acid, and not catechol, was 
the substance in question, and Kirk (Abstr., 1890, 188) has in another 
series of cases described a new acid which he terms urolencic acid. 
Marshall {Amer. J. FJiann., 1887, 131) describes a very similar acid 
as glycosnric acid. In all these cases, however, alcaptonnria does not 
appear to be pathological, but rather evidence of the presence of an 
idiosyncrasy in metabolism lasting throughout, or during long periods 
of oiherwise healthy life. 

In the pi*esent case, the questionable material was obtained from 
the greatly concentrated urine by rendering it strongly acid, and 
shaking it with ether. From the ethereal solution, it was obtained 
by evaporating off the ether, taking up with water, and precipitating 
by lead acetate; the lead was removed from the precipitate by 
hydrogen sulphide. The acid was once more extracted with ether, 
which on evaporation yielded crystals. These consisted of a substance 
very similar to, but not identical with, Eark*s uroleucic acid, and the 
name koinogentisic add is given to it. Analysis of the dried crystals 
correspond very well with the formula CbHb04. It reduces alkaline 
cupric salts and silver salts readily, but bismuth salts with great 
difficulty. With Millon’s reagent, it gives a yellow coloration which 
turns red on boiling. It is monobasic, and contains two phenolic 
hydroxyl groups, but it is not identical with any of the hitherto 
described 16 acids with the same formula. It melts at 146*5 — 147“. 
Lead homogentuaie, (CbH704)2Pb + SHsO, crystallises in colourless, 
brilliant, transpai*ent needles and prisms. Its melting point is 
214 — 215°. It dissolves in 675 parts of water at 20°, and is insoluble 
in alcohol and in ether. Ethyl homogentUate, C8H704Bt, is formed by 
posing hydrogen chloride through an alcoholic solution of the acid, 
diluting with water after 24 hours, adding excess of sodium hydroxide, 
and then sha king with ether. Its crystals are colourless prisms, soluble 
readily in hot, less readily in cold, water, readily soluble in alcohol 
and ether, but with difficulty in chloroform and benzene ; they melt at 
119 — 120°. The methyl salt crystallises in clinorhombic plates and 
melts at 45°. 

Bimefhylhomogeniisic acid, CaHoOiMei, melting at 124*5°, was also 
prepared. 

By fusing homogentisic acid with alkali, short, colourless prisms 
melting at 196 — 198°, and with all the properties of gentisic acid, 
were obtained. 

By heating the acid for a short time above its melting point, it is 
changed into its lactone, OH-OJEIsC^Qj^^CO, which forms short, 
piismatic crystals and melts at 191°. 
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Fi*om tliese and similar considerations, homogentisic acid is believed 
to be quinol, in which one hydrogen is replaced by an acetic acid 
residue, 06 H,(OH)s-OH 2 *OOOH [(OH)s : OH 3 = 1:4:3]. Kirk;s 
nrolencic acid is trihydroxyphenylpropionic acid ; the present acid is 
dihydroxyphenylacetic acid. 

1^’ther researches showed that the excretion o£ sulphates (pre- 
formed and combined) in the urine remains normal. A method i’^ 
also given by which the ne'w acid can be estimated in the urine, by 
means of its reducing action on silver salts. 

Theoretical considerations lead to the conclusion that the pi’oteids 
of the body form the source of the acid, and further, that tyrosine is 
an intermediate product in this metabolism. When dogs are fed 
upon it, it is split up into carbonic anhydride and ioluquinol. 

W. D. H. 

Proteid in Normal Urine. By H. Wivterxitz {Zeit, •physiol, 
Cliem,, 16, 189 — 201). — Senator states that normal urine always con- 
tains a trace of proteid matter, but distinguishes between this and 
physiological albuminuria. Posner (Berlin, lelin. Woch., No. 41) 
also states that a trace of albuminous material can always be obtained 
from normal urine. The urine was carefully filtered and concen- 
trated ; the proteid tests employed were Heller’s nitric acid test and 
the acetic acid and potassium ferrocyonide reaction. The present 
research is mainly a repetition of Posner’s work ; lai^er quantities of 
urine were, however, employed, and in only one case was the preci- 
pitabe produced by acetic acid and potassium ferrocyanide found to 
contain protmd. The general conclusion drawn, which coincides with 
that of Leube (Zeit Min. Med.^ 13, Heft 1), is that normal urine 
seldom contains even a trace of proteid. W. D. H. 

Hsematopoiphynn in Urine. By B. SALKOWbXi (Zeit. physioL 
Ohem., 15, 286-^09). — ^Afull communication on a subject concerning 
which ajpreliminary account has already appeared (this vol., p. 601). 

W. D. H. 

Physiological Action of Nickel-Carbon Oxide. By J. G. 
McKendrick and W. Snodgrass (Brit. Med. i, 1891, 1215—1217). 
— This compound, Ni(C0)4 (Mond, Langer, and Quincke, Trans", 
1890, 749), is a powerful poison when injected into animals sub- 
cutaneously ; its vapour even to the extent of 0'5 per cent, in air is 
dangerous. The symptoms are those of respiiatory poisoning, and ai*e 
similar to those caused by carbonic oxide. The spectrum of the 
blood of an animal poisoned in this way is that of carbonic oxide 
luemoglobin. When the substance is injected subcutaneously, it is 
probably in part dissociated in the tissues ; there is evidence of the 
presence of nickel in the tissues and also in the blood. The substance 
produces a remarkably prolonged fall of body temperature, probably 
by interfering with respiratory processes. Its poisonous qualities 
are, however, at present a bar to its clinical use as an antipyretic. 

W. D. H. 
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Osmotic Experiments on Living Bacteria. By k. Wladi< 
MiBOFF (Zeit. physiJcal. Ghem,, 7, 529 — 543 ). — As De Tries inves- 
tigated the phenomena of osmotic equilibrium between living plani 
cells and various salt solutions, so the author has undertaken an 
analogous research with living Isacteria. The method adopted was 
to examine the movements of the bacteria in a drop of salt solution 
and meat broth hanging from the cover-glass of a suitable micro- 
scopic slide, and to observe at what concentiution there remained a few 
bacteria which retained the ability to swim slowly, and in what 
slightly stronger solution the last swimming bacterium had vanished. 
The mean of these concentrations gives what the author terms the 
“ limiting solution,*’ which he has determined for various organisms 
and a considerable number of salts. From the numerical results he 
concludes that in the majority of cases the relations between salts 
and bacteria obey the laws of osmosis (osmotic pressure). Some 
neutral salts, however, seem to have a poisonous effect on certain 
bacteria, whilst others appear to be able to penetrate the protoplasm 
of particular organisms, both of these being disturbing elements in 
the study of the purely osmotic phenomena. 

The folio-wing table gives the limiting solutions in gram-molecules 
per litre : — 



JSctcferium 

Zopfii. 

Bacillus 

cyanogema. 

Bacillus 

tyjgU. 

Bacillui 

buhtihs, 

1 

Bpirillum 

ruhrum. 

Intestinal 

bacterium. 

KOI 

0-368 

0*'?28 

0*728 

0*651 

0*755 

0*720 

KaCl 

0*316 

0*656 

0*697 

0*450 

0*686 

0*686 

11 H 4 C 1 ... 

0*312 

0*624i 

0*580 

0*422 

0*662 

0*430 

KNO.*.... 

0*818 

0*685 

0*611 

0*616 

0*668 

0*714 

NaNOj ... 

0*277 

0*474 

0*4(58 

0*607 

0*597 

0*627 

ISTH^NO^.. 

0*222 

0*612 

0*510 


0*512 

0*394 

KBr 

0-20i 

0*626 

0*491 


0*537 

0*493 

NaBr .... 

0*192 

0*597 

0*460 

0*422 

0*518 

0*554 


0*286 

0*488 

0*478 

0*295 

0*436 

0*328 

KajjSO^ - . . 

0*280 

0*474 

0*482 

0*277 

0*435 

0*306 


A corresponding table may be made to expi*ess the behaviour of 
the salts towards the protoplasm : — 
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Bcxtenum 

Zopjii, 

Saeitlns 

cyanoyenus. 

BaciHus 

fifphi. 

Bacillus 

suhtilis. 

Spirillim 

rabrum. 

Intestinal 

bacterium. 

KCl 

perm. 

perm. 

penn. 

perm. 

perm. 

perm. 


imperm. 

imperm. 

imperm. 

imperm. 

imperm. 

— 

NH4C1.... 

»} 

»» 

a 


» 

— 

KN03.... 


it 

n 

perm. 

perm. 

perm. 

... 

— 

poison 

poison? 

perm.? 

imperm. 

— 

NH4NO3.. 

poison 


— 

poison 

it 

— 

KBr 


imperm. 

poison 

imperm. 

a 

— 

NaBr .... 



» 

if 

a 

— 

E^04 • • • • 

imperm. 

j. 

imperm. 

poison 

a 

— 

Na*5S04... 



a 

a 

a 



J. W. 


Secretions of Microbes: Transformation and Elimination 
of Nitrogenous Organic Matter by the Fyocyanic Bacillus in 
a given Cultivation Medium. By A. AsNAim and A. Chakbin 
{Gompt retid.^ 112, 755 — 758). — Tke fiaid in whick BaciUvspyocyanicns 
was allowed to develop contained per litre 5 gmms of asparagine, O’lOO 
gram of dipotassinm phospkate, 0*100 gram, of crystallised disodium 
pkospkate, 0*134 gram of potassium hydrogen carbonate, 0*050 gram of 
calcium chloride, and 0*050 gram of crystallised magnesium sulphate. 
Tke liquid after inoculation was kept at 25 — 30®, and tke blue colour 
appeared after about 24 hours, but tke quantity of pyocyanin formed 
is not proportional to the general activity of the l^cillus. The 
asparagine disappears after about 60 hours ; aspartic acid is formed 
from tke beginning but afterwards is destroyed, tke decomposition 
being complete after about 72 hours. At this time tke whole of tke 
nitrogen has been converted into ammonia, with the exception of tke 
small quantity that has gone to form tke protoplasm of tke microbes, 
and a small quantity that has been converted into compounds not yet 
defined. The weight ot the micmobes varies with, the age of the 
cultivation. When tke proportion of asparagine is varied tke same 
products are obtained in the same times in absolutely the same 
proportions, 

Tke bacillus splits up tke asparagine by means of a diastase. The 
filtered liquid has no action on tke asparagine iti vitro, but if the bacilli 
are washed and ti*ansferred to an asparagine solution containing chloro- 
form to prevent vital action, tke asparagine is convoluted into aspartic 
acid. 0. H. B. 

Assimilatloii by Lichens. By H. Jumellb (Gimipt rend.^ 112, 
888 — 891). — Under favourable conditions of light, humidity, and 
season, all lichens can decompose ike carbonic anhydride of tke air so 
energetically that tke quantity decomposed exceeds that evolved from 
tke lichen by tke process of respiration, and consequently tke organism 
gains in carbon. The iatensity of tke assimilation of lichens varies 
enormously, however, with tke species, and is relatively strong with 
lichens suck as Oladonia or Farmelia^ but is very feeble in tke case of 
crostaceous lichens suck as tke Lecidea. Other conditions remaining 
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the same, direct sunlight is more favourable to assimilation than 
diffused light. C. H. B. 

Influence of Salt on the Quantity of Starch contained in the 
Vegetating Organs of Lepidium sativum. By P. Lcsa(^ e (Compt, 
rend.^ 112, 891 — 893). — The plants were watered with solutions con- 
taining from 1 to 25 grams of salt per litre, or, iu a second series 
4 to 100 per cent, of sea water. With 12 to 15 grams of salt per 
litre, starch disappeai-s completely from every part of the plant. The 
disappearance of the starch, however, is not directly pi’oportional to 
the quantity of salt present in the water. In both series there is a 
minimum in the leaves and root when the water contains 1*G6 grams 
of salt per litre or 6*7 per cent, of sea water, and with stronger 
solutions the quantity of search again increases, until with the amount 
already stated it disappears altogether. It is not improbable that the 
real maximum is obtained by watering with solutions containing a 
quantity of salt between 0*0 and 1 ‘66 grams per litre. C. H. B. 

Dextrose from Ipecacuanha Root. By E. Mekck (Arch. 
JPharm., 229, 169 — 170). — ^When preparing emetine fi‘om ijiecacuanha 
root, about 5 per cent, of a compound identical with dextrose was 
obtained. This compound does not appear to exist in all vaiueties of 
the root, as no sugar could be detected in samples from other 
sources. J. T. 

Macassar Oil. By K. ThUmnel and W. Kwasxie (Arch. Fhami., 
229, 182 — 197). — ^Macassar oil is obtained from the seed of Schleichera 
trijiiga^ Willd., Oasswmhivm, sphiomm^ an East Indian tree of the order 
SapindacesB. The oil can be obtained from the seed either by pressure 
or by treatment with light petroleum. The brown scale of the seeds 
amounts to 45 per cent., whilst the cotyledon containing the oil is 
65 per cent. The cotyledons yield 68 per cent, of fatty oil by pi'es- 
sure, yellowish in colour, of the consistency of soft batter. The oil is 
composed of glycerides of acetic, oleic, palmitic, and araohidic acids. 
The fatty acids aa'e present in the relative proportion of oleic acid 
70 per cent., palmitic 5 per cent., and arachidic 25 per cent. It also 
contains free hydrocyanic acid and other volatile acids (formic, acetic 
*acid). J. T. 

Constitaents of Rhizoma podophylli. By R. KiiRSTEN (Arch. 
P/wtrwi., 229, 220—248). — The results of the present investigation 
supplement the work done by Podwyssotzki (Ahstr., 1882, 976). The 
podophyllotoxin prepared by Podwyssotzki’s method vras not constant 
in composition, and its melting point varied from 100° to 125° : 
further, the podophyllic acid of that author is composed mainly of a 
crystallisable, active, but very impure substance. Podophyllotoxin, 
Ca 3 Hs 409 4- ^HgO, is obtained by extracting the coarsely powdered 
rhizome with cold light petroleum, until freed from fat ; after drying 
in the air, the extraction is continued with chloroform, until the 
liquid comes away almost free from yellow colour. As it is not 
possible to woz*k with alcohol-free chloroform, too prolonged extractiou 
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■with chloroform would yield a moi'e impure extract. Tbe chloroform 
extract is distilled, and the residue is dried over a not too warm 
water-hath, partially dissolved in benzene, filtered, and tbe filtrate 
allowed to remain from 8 to 8 days, when a brownish-yellow mass of 
well formed, thick, strongly refractive prisms is produced, which is 
purified washing with 30 per cent, alcohol, then with ether, re- 
crystallising first from boiling benzene, and finally from solution in hot 
45 per cent, alcohol. The compound is thus obtained in long, well- 
formed pribms. It melts at 93 — 95®, and at a higher temperature 
chars without subliming. 100 c.c. of water at 15° dissolves 0*014 gram ; 
hot water dissolves somewhat more. It is very slightly soluble in ether 
and cold benzene, easily soluble in acetone and strong alcohol, and -with 
difficulty in concenti'ated acetic acid. When moistened with concen- 
trated sulphuric acid the crystals give an immediate cherry -red colora- 
tion, which slowly passes through greenish-blue to violet. Concentrated 
hydrochloric and nitric acids produce a red coloration ; ferric chloride 
and bromine produce no change ; the compound dissolved in glacial 
acetic acid gives a red coloration with Millon’s reagent. The alcoholic 
solution is strongly Imvorotatory. ZeiseTsmethod indicates the presence 
of three methoxyl groups. Hydroxyl does not appear to be present. 

Podophyllotoxin, when oxidised in an alkaline solution in 
the cold, by means of potassium permanganate, yielded, besides 
a little carbonic anhydiide and a brown, amoiphous substance, 
principally two compounds, the more considerable of which was 
podophyllie add^ G 2 oK 2409 , obtained as well-formed, colourless 
crystals, from solution in a mixture of benzene and alcohol. The 
compound is without action on animals. It melts at 158 — 160°. 
Its aqueous solution, neutralised with aqueous potash, gives no pre- 
cipitate with gold, calcium, or barium chlorides ; silver nitrate gives 
a white precipitate, soluble in much water ; copper acetate gives a 
blue precipitate. The copper salt, (CsoH2309)Cu, was prepared as 
beautiful, lighc-green prisms, and analysed. 

Ficropodophyllin results fi*om the action of alkalis on podophyl- 
lotoxin ; thus, on heating the latter with aqueous ammonia, a well 
crystallised product is obtained, which at first was recrystallised from 
strong alcohol ; but this was found to be unnecessary, as the melting 
point, 227°, was not affected by it. Picropodophyllin has the same com- 
position as podophyllotoxin, but they differ in melting point : 227® and 
95® ; in their action on polarised light : inactive, Irovoi’otatory ; as to 
solubility, the former is less soluble in all liquids than the latter; the 
latter gives Millon’s reaction, the former does not. By oxidation and 
reduction the two compounds yield the same products. The i‘esidue 
of the chloroform extract, freed from ciystalline podophyllotoxin, 
yielded a little picropodqphyllic acid in crystals molting at 156 — 158® ; 
no other definite substance could be obtained from the extract. 

FodopJiylloquercetin, C28Hi60i(h is best obtained from the rhizome, 
after extraction by light petroleum and chloroform, by further ex- 
tracting with ether, distilling off the ether, and treating with cold 
glacial sMsetic add. The crnde crystals are pmnfied by repeated i*e- 
crystallisation, best in an atmosphere of carbonic anhydride. It 
melts at 275-— 277°, is almost insoluble in water, sparingly soluble 
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in cold glacial acetic acid, more soluble in tbe bot acid and in etber, 
easily soluble in strong alcohol. Alkaline copper solution is easily- 
reduced when warm, aJoo ammoniacal silver solution. Probably this 
compound is not identical witb quercetin. J. T. 

Decomposition of the Silicates in Soil by Lime and Gypsum. 
By G. DE MABBrEFFB (Bied» Genfr,^ 1891, 294 — 296). — Three classes of 
soils were ignited and extracted with dilute hydrochloric acid to 
remove all soluble silicates. They were then mixed with lime, some 
being exposed to air ; others were kept air-tight, but water was given 
in all cases. The result was that insoluble silicates were rendered 
soluble, but the presence or absence of air made no difference. Anotlier 
set of samples were treated in like manner, but naixed with gypsum ; 
this addition produced no change in composition. E. W. P. 

Value of Nitrates and Ammonium Salts as Food for Ferments 
and other Plants. By E. Lackext (Bied. Centr,^ 1891, 358 — 359). — 
Ammonium sulphate and phosphate, potassium and sodium nitrates, 
and also potassium nitiite, wei*e apxilied to plants. The last compound 
is poisonous, and so is ammonium nitrate, if the solution be acid, for 
the ferment reduces niti*ate to nitrite. Seveml mildews prefer am- 
monium salts to nitrates. With green plants in "water culture, it was 
found that the roots of the “ ammonia plants ” ramify more in solu- 
tions of ammonium salts, but, on the other hand, the roots are shorter 
than when in solutions of niti*ates. Wlxen grown in soil, plants fed 
with nitintes do best. E. W. P. 

Characteristic of Fig Wine. By P. Carles (Oompt. rend,, 112, 
811 — 812). — Figs, when moistened with tepid water acidified with 
taitarie acid, rapidly feiTnent^ and yield a wine of about 8® alcoholic 
sti'ength and very free Irom acidity. This wine is largely made in 
Algeiia, although the figs from Asia Minor give the best results ; it in 
used for adulterating ginpe wines, and also for defrauding the 
revenue. 

If the fig wine is evaporated to a syinp, and left in a cool, dry 
place, it does not remain liquid, but after 24 hom^ solidifies to a 
crystalline mass, consisting chiefly of maimitol, together with glycerol, 
and a small quantity of sugar and organic acids. The proportion of 
mannitol amounts to from 6 to 8 grams per litre, whUst in the 
ordinaiy "wines it does not exceed a few decigrams per litre. Estima- 
tion of the mannitol, therefore, makes it possible to detect the 
addition of as little as 25 per cent, ot fig wine to ordinary wine. 

0. H. B. 


Analytical Chemistry. 


Measurement of Gases. By G. Lunge (Per., 24, 1666—1657). 
— A criticism of a recent paper of F. R. Japp on this subject (com- 
pare Proceedings, 1891, 68). 
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Estimation of Small Quantities of Alkali and Recognition of 
tke Neutrality of Water. By F. Mylius and F. Foebstjbjb (Ber., 24, 
1482 — 1498). — The authors’ previous researches on the action of 
aqueous solutions on glass (Abstr., 1889, 828) Y7ere in many respects 
incomplete, owing to the fact that no alkalimetric method was known 
sufficiently delicate for those investigations. They have, therefore, 
endeavoured to obtain an indicator which would be sufficiently 
delicate to allow of the employment of millinormal solutions, and find 
that iodeosin answers the purpose admirably. The crude colouring 
matter must be purified by dissolving in aqueous ether, shaking the 
filtered solution with soda solution, and precipitating the sodium salt 
by the addition of concentrated soda solution. The salt is recrystal- 
lised from alcohol, dissolved in water, acidified with hydrochlooric 
acid, and the precipitated iodeosin well washed with water. If 
used in the ordinary manner, this colouring matter is nseless as an 
indicator, but if the titration is carried on in a stoppered bottle, in pre- 
sence of ether, and the whole shaken on addition of the reagent, the 
point of neuti*ality is very distinctly shown, as in presence of the 
slightest excess of alkali the iodeosin passes from the aqneous to the 
ethereal solution, leaving the former almost colourless. 

The titration with millinormal solutions allows of the detection of 
quantities of alkali equivalent to OT milligram NaaO, and even smaller 
amounts may be estimated by employing a colorimetric method. In 
carrying out the latter process a large number of precautions mnst 
be taken with regard to the neutrality of the water, the qnAlity of 
the glass vessels employed, <fec. For details of this method reference 
must be made to the original, as they do not admit of a curtailed 
description. H. G. 0. 

Estimation of Available 'Oxygen in Peroxides by Means of 
Gaseous Hydrocliloric Acid. By L. L. de Kojiinck and A. 
Lecueyiek {GJiehi. News, 63, 280) .-^A modification of Bunsen’s 
method. The oxide under examination is placed in a flask along 
w-ith sufficient water to dissolve the chloiude formed during the 
ensuing reaction, and, while gently lieated, is submitted to the action 
of hydrogen chloride, conveyed in a current of carbonic anhydride ; 
as soon as the oxide is dissolved, the supply of hydrogen chloride 
is stopped, but the current of carbonic anhydride is continuetl, 
and when the hydrogen chloride has been expelled, the liberated 
iodine in the receiver is titi*ated in the usual manner. D. A. L. 

Estimation of Nitrate by the Fhenolsnlphonic Acid 
Method. By G. H. Bautrix (^Ghe/n, Kews, 63, 228 — 229). — Noling 
discrepancies in the results obtained in duplicate estimations of 
nitrates in water by the phenolsulphonic acid method, investigations 
■were instituted which show that accurate results are obtained with 
freshly prepared phenolsulphonic acid, but that shortly after prepara- 
tion, this reagent becomes susceptible to the actiou of chlorine when 
the quantity present is as much as, or more than four times, that of 
■the nitric nitrogen, and the results may then be vitiated to the extent 
ol showing a deficit of 20 or even 40 per cent, of the total nitric 
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nitrogen actually pi*e&ent. This can, liowever, be obviated, either !:>/ 
removing the chlorides or by using freshly prepared phenolsulphonic 
acid. D. A. L. 

Estimation of Sulplmr. By F. P. Teeadam-ll (Ber., 24, 
1937 — 1941). — ^The method is applicable to insoluble sulphides. It 
consists in heating the sulphide with excess of iron to dull redness in 
an atmosphere of dry carbonic anhydride for five to ten minutes, and 
after cooling, decomposing the iron sulphide with hydrochloric acid 
(1:5). The iron used is commercial ferrum reductum, and as this 
contains some sulphur, it is necessary to perform a blank experiment 
first. The hydrogen sulphide is absorbed in a Fresenius-Vollhai*d 
absorption apparatus ; the first absorption bottle contains 50 c.c. of 
hydrogen peroxide solution(2 per cent.)and 10 c.c. of ammonia (2/1 N.), 
the second bottle contains 10 c.c. of the ammonia. After absorption of 
the hydrogen sulphide, the contents of the absorption apparatus are 
washed into a beaker, boiled for half an hour, acidified with hydro- 
chloric acid, and evaporated to diymess on the water-bath. The dry 
mass is treated with a few drops of hydrochloric acid, dissolved in 
water, filtered, and the filtrate precipitated with bailum chloride. 

The results obtained compare very favourably with those obtained 
by other methods. E. C. R. 

Estimatioii of Sulplmr in Coal, By T. Neilsox (OlimiK News^ 
63, 192). — ^The author has obtained satisfactory results by estimating 
sulphur in coal, &c., in the following manner: — ^A gram of coke 
mixed with 2 grams of sodium cai*bonate and half a gi*am of man- 
ganous carbonate is heated at a low red heat in a fiat platinum dish for 
an hour, then fused, cooled, dissolved in hydrochloric acid, evaporated 
to dryness, redissolved in hydrochloric acid, filtered, and the sulphuric 
acid precipitated with barium chloride, &c., as usual. A blank ex- 
peiiment of equal duration should be made at the same time as the 
actual estimation. D. A. L. 

Estimation of Bannm as Stilphate. By F. W. Mae (Amer. J, 
Sd. [3], 41, 288 — 295). — ^The author finds that in precipitating 
barium hj means of sulphuric acid, it is highly advantageous to have 
the solution strongly acidified with hydrochloric acid, a« the precipitate 
is then formed in a more or less crystalline condition, settles rapidly, 
and can be safely filtered with or withomi pressure in ten minutes. 
It is not necessary to add the reagents di-op by drop, but the whole 
quantity required to complete the reaction may be added at once. 
Ordinary quantities of barium salts, in presence of a considerable 
excess of sulphuric and hydix)chlorio acids are precipitated com- 
pletely and at once, hnt when only a few milligrams are present, the 
precipitate requires more time, usually from two to three honi’S, to 
separate under the same conditions. If sulphuric acid is being 
estimated by means of barium in the presence of alkali salts, the 
barium sulphate can be purified by dissolution in concen tinted sulphuric 
acid and subsequent evaporation to dryness, when the sulphate is left 
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in large crystals, whicli can be filtered off as readily as sand. This is far 
better than the old method of solution and reprecipitation by dilution. 

H. 0. 

Sepa>ratioii of Cadmium and Copper. By H. K. WABaisir 
ijOliem. News^ 63, 193). — Copper is completely precipitated from its 
solutions by glucose in the presence of Pohling’s tartrate solution, 
and may be readily and efficiently separated from zinc and cadmium 
by dissolving the alloy containing the three metals in nitric acid, 
diluting, mixing with excess of !l^chelle salt and sufficient sodium 
hydroxide, then adding a dilute solution of glucose in quantities of 
not more than 4 c.c. at a time to the clear boiling solution. 

D. A. L. 

Precipitatioii of Manganese as Ammonium Manganous Fhos- 
phate. By A. G-. McKenna (Ghem, Xews^ 63, 184 — 186 ; from Tech. 
Quarterly^ 3, STo. 4) — The author shows that glass vessels may bo used 
for the precipitation of ammonium manganous phosphate from the 
solution of the chloride; that in several experiments boiling in the 
beaker has been continued, with constant stirring, until the precipi- 
tate assumed a silky appearance, some eight miuntes, without getting 
silica from the glass. It is shown to he important that the precipi- 
tate be obtained crystalline; experimental data indicate that the 
ammonium manganous phosphate is only very slightly soluble either 
in hot water, aqueous ammonia (1 : 4), or ammonium nitrate, but 
least of all in the first, which, moreover, does not affect its appear- 
ance ; the author, therefore, washed the precipitate with hot water. In 
the presence of iron, a manganese compound is f oiuned, which is soluble 
in ammonia when an excess of an alkaline phosphate is not present. 

D. A. L. 

Alcohol Method for Estimating Iron and Aluminiuzn Oxides 
in Phosphates. By H. H. B, Shepherd (Oheftn. News^ 63, 251). — 
This method, modified to meet objections raised at meetings called by 
the Chemical Manure Manufacturers’ Association, is conducted in the 
following manner : — ^2^ giams of phosphate is dissolved in 10 c.c. of 
hydrochloric acid, evaporated to dryness, redissolved in hydrochloric 
acid, heated to boiling, washed with as little water as possible, into 
a 250 C.C. flask, where it is mixed with 10 c.c. of strong sulphuric acid, 
and agitated frequently during five minutes. Alcohol (95 per cent.) is 
now ^ded, the mixture is cooled, made up to the mark with alcohol, 
and well shaken ; as contraction occui's on mixing, it must again be 
made np to 250 c.c. After an hour, 200 c.c. of the filtered solution is 
gently evaporated to a small hulk or to a paste if organic matter is 
present, mixed with 60 or 100 c.c. of water and boiled for a short 
time with bromine or other oxidising agent. Ammonia is now added 
in excess, the whole boiled for half an hour, cooled, a little more 
ammonia added, the precipitate of the phosphates of iron and alumina 
collected^ washed with a hot solution of ammonium chloride, ignited, 
and weighed. The phosphoric acid is determined in the precipitate^ 
and its weight deducted ; the iron may also be determined if desired. 
Teschemacher and Smith suggest that if any magnesia is present, it 
should be removed from the precipitate by boilingwith water and a little 
ammonium nitrate, repeating the treatment if needful, D. A. L. 
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SeparatiozL of Iron jErom Cobalt and Nickel. By Q. A. Lg 
Boy (Oomjpt, rmd,^ 112, 722 — 723). — ^A solntion containing iron, 
manganese, nickel, and cobalt in tbe form of sulphates is mixed with 
a large e-^ccss of a concentrated and strongly ammoniacal solution of 
ammonium sulphate, after addition of sufficient citric acid or other 
acid to prevent precipitation of the metals. The solution is then 
electrolysed with the current from two Bunsen cells (or their equiva- 
lent) ; manganese separates at the anode, and iron, nickel, and cobalt 
at the cathode. The cathode is washed, and is then put into a con- 
centrated solution of ammonium sulphate saturated with ammonia. 
It now serves as the anode, a weighed platinum plate being the 
cathode, and when the circuit is closed, the nickel and cobalt are 
transferred to the new cathode, whilst ferric hydroxide partly re- 
mains on the anode and partly floats in the liquid, but is free from 
any appreciable traces of nickel or cobalt. C. H. B. 

Separation and Estimation of Nickel and Cobalt. By 0. 
Kbauss (ZeiL anal. Chem.,30, 227 — 242). — ^The author has submitted 
to a critical study most of the hitherto published methods for sepa- 
rating nickel and cobalt. Many of them are entirely worthless, 
Fleischer’s method {Zeit. anal. 10, 219) yields passable results, 

owing to a compensation of errors. Cobalt can be estimated by a 
modification of Donath’s method (Abstr., 1880, 287 ; 1882, 555), in 
which the solution is boiled with potash and hydrogen peiraide, the 
cobalt peroxide then treated with potassium iodide, and the liberated 
iodine titrated. Bose^s method, and those of Liebig, as well as 
Wohler’s, Bose’s, and Gauhe’s modifications of the latter, give satis- 
factory separation. Dirvel’s method (Abstr., 1880, 287) yields satis- 
factory results if skilfully performed. Fischer’s potassium nitrite 
method is serviceable, and that of Ilinski and Knorre (Abstr., 1885, 
840) is excellent. M. J. S. 

Precipitation of Antimony from Solutions of Potassium 
Anttmony Tartarate. By J. H. Long and H. B. Saujer (Ohem. 
Newsj 63, 269 — ^270). — ^By making the admixture slowly, and at a 
low temperature, an alkali carbonate may be added to a solution of 
potassium antimony tartrate, in quantities more than necessary for 
complete precipitation, without producing a precipitate; nevertheless, 
polarisation phenomena, inasmuch as the rotation is decreased, show 
that some chemical change has taken place; moi*eover, such solutions 
gradually became turbid, but without the evolution of carbonic 
anhydride, and, in time, deposit a precipitate. Series of experiments 
were instituted to investigate this matter. In one series, 5 grams of 
tartrate was dissolved in 60 to 70 c.c. of water cooled to 20®, to which 
was added a weighed amount of sodium carbonate dissolved in a little 
water ; the mixta^ was diluted to 100 c.c. at 20® and left for 24 hours ; 
with small amounts of carbonate, the precipitation was slow, but how- 
ever small the precipitate, the supernatant liquid was always clear. 
Analyses of the precipitates in this series showed a mean of 78 ‘8 per 
cent, of antimony ; some of the results are as follows : — 
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Experiment. 

1 

4 

8 


Sodium carbonate 
added, 
grams. 

0-1 

0-7 

2*0 


Percentage of potassium 
antimony tartrate 
left m solution. 

99-93 

66-76 

3-88 


0-7982 gram of sodium carbonate should be sufficient to precipitate^ 
the 5 grams of tartrate present ; the precipitation is evidently incom-' 
plete, but, nevertheless, in this series the amount of antimony retained 
in solution diminishes regularly as the quantity of sodium carbonatoj 
added increases. Other series of experiments, some mixed at 100® , 
others also kept at 100° for an hour, show an accelerated, but still incom- 
plete precipitation ; in fact, after a certain point when about 2 grams 
of sodium carbonate is added, the antimony in solution, having*^ 
reached a minimum, begins to increase ; this is still more evident when 
a greater dilution was employed. As the solution, then, has not 
the optical properties of the tartrate, and as it is influenced by 
an excess of sodium carbonate, it is presumed that the antimony 
may be present as antimonite, which probably is formed before a 
maximum in the oxide is reached. No evolution of carbonic anhydr- 
ide took place in the cold or in the solutions simply mixed at 100°, 
but in the stronger solutions kept at 100“ some carbonic an- 
hydride was evolved. It seems that complete precipitation is only 
possible at very low temperatures. D. A. L. 


Electrolysis of Metallic Fbosplrates in Acid Solution. By 
E. F. Smith {Am&r. Chem. 13, 206 — ^209 ; compare Abstr , 1890, 
1028). — Cadmium from Manganese, — 10 c.c. of cadmium sulphate solu- 
tion (= 0-2399 gram of cadmium), 10 c.c. of manganese sulphate solu- 
tion (= O'lOOO gram of manganese), 20 c.c. of disodinm phosphate 
(sp. gr. 1-0358), 3 c.c. of phosphoric acid (sp. gr. 1-347), and 100 c c. 
of water were electrolysed with a current liberating 10 c.c. of oxyhy- 
drogen gas per minute. In 12 hours, 0 2394 gi am of cadmium was 
precipitated. In trial No. 2, 0*2400 gi*am. 

Flatinum. — 0*2690 gram of ammouioplatinic chloride (= 0’1144 
gram of platinum) ; 80 c.c. of disodium phosphate ; 5 c.c. of phos- 
phoric acid; water to 160 c.c. ; current = 0*8 c.c. of oxy hydrogen gas 
per minute for 10 hours ; weight of platinum deposited, 0-1140 gram. 

FaUadium, — Palladium = 0*1826 gram ; sodium diphosphate, 
20 c.c. ; phosphoric acid, 6 c.c. ; water, 126 c.c. ; cuiTent = 0*7 c.c. 
of oxyhydrogen gas per minute ; weight of palladium deposited, 
0*1817 gram. In second trial, 0*1830 gram. Palladium could not be 
sepaiuted from cadmium, zinc, and other metals. 

Gold, — 0*1338 gram of gold ; 20 c.c. of disodium phosphate ; 3 c.c. of 
phosphoric acid ; water to 160 c.c. ; current, 0 8 c.c. of gas per minute. 
The deposit was made on copper and weighed 0*1336 gram. In second 
trial, 0*1339 gram. Gold could not be separated from cadmium, but 
easily from zinc. 

Gold from Zinc, — Gold, 0*1338 gram; zinc, 0*1600 gram ; disodium 
phosphate, 30 c.c, ; phosphoric acid, 3 c.c. ; water to 150 c.c. ; current, 
0*6 C.C* of gas per minute ; weight of gold deposited, 0*1338 gram. 
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Chid from Oobalt — Conditions the same as those last mentioned, 
except for the presence of 0*2300 gram of cobalt; weight of gold 
deposited, 0*1338 gram. 

Several details as to the condition of the deposited metals are given 
in the original. A. G- B. 

Electrolytic Estimation of Ehodinm. By A. Jolt and E. 
Lbxdi^ {Oompt rewd., 112, 793 — 796). — ^Rhodium can be estimated 
with great aocaraey by the electrolysis of solutions free from all 
other metals except the alkali metals. The solution of the chloride 
or double (sodium, potassium, or ammonium) chloride is slightly 
acidified and should not contain more than 4 grams of metal per 
litre. At the beginning, the liquid is heated to 60 — 60®, and a 
current of 0*5 ampere is used, but the operation is finished at the 
ordinary temperatui'e with a current of 0*1 amp&re. The method is 
applicable to any rhodium compound that can be converted into the 
chloride or a double chloride. If the separation is required and not 
the estimation, a stronger current may be used; the metal is then 
more crystalline and less coherent. 

The metal can also be estimated in solutions of the sulphate, pro- 
vided that the liquid contains a considerable quantity of free acid 
and the deposition is vex*y slow. 

Nitric acid, in quantity exceeding 20 per cent., prevents separation 
of the metal altogether, and with more than 10 per cent, deposition 
is very slow. In presence of oxalic acid, no rhodium sepaxutes at 
the cathode, but a dark-green peroxide separates at the anode. 

0. H. B. 

Volumetric Estimatioii of Volatile Hydrocarbons. By W. 
Hempel and L, M. Dennis (Ber., 24, 1162 — ^1164). — The authors 
describe a method of estimating the volatile hydrocarbons in gas. 
Only 100 c.c. of gas is employed for the determination. The method 
is based on Bunsen’s, the hydrocarbons being absorbed by a small 
quantity of absolute alcohol. The gas is brought into an oivlinary 
gas-burette and mixed with a small quantity of water saturated with 
gas. It is then transferred, by means of a capillary tube, to a gas 
pipette, containing 1 c.c. of absolute alcohol over mercury, and shaken 
three minutes. The alcohol must first be saturated with gas, to avoid 
any gas except the volatile hydrocarbons being absorbed. After 
shaking with alcohol, the gas is transferred back into the burette. 
To absorb alcohol vapours mixed with the gas, it is shaken in a 
pipette with 1 c.c. of water over mercury for three minutes and again 
transferred to the burette. The difference in volume gives the hydro- 
carbon vapours. The results are accurate. 

Since the volatile hydrocarbons are appreciably soluble in caustic 
soda, in ordinary gas analysis the percentage of carbonic anhydride is 
too high- This error is easily avoided in the above method by determin- 
ing the constituents in the following order: volatile hydrocarbons, 
carbonic anhydride, heavy hydrocarbons, oxygen, carbonic oxide, 
hydrogen, and marsh gas. E. G. B. 
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Gayon’s Aldehyde Beactioix. By K. BoRNTBlaER {Zeit. ami. 
Ghem,, 30, 208 — ^209). — Gayon’s reagent is a solution of rosaniline 
decolorised by a little bydrocbloric acid and much sodium hydrogea 
snlpbite. Its indications are untnistwortliy, since many oxidising 
agents restore its red colour in tbe same way as aldehyde does. On 
the other hand, acetal destroys the rosaniline-red, and would there- 
fore mfjsk the aldehyde reaciaon. The reducing action of aldehyde 
on ammoniacal silver solution, and on ammoniacal permanganate, 
are the only certain tests at present known, but they both require 
the presence of a moderately large amount of aldehyde. 

M. J. S. 

Estimation of Acetone in Denatnrised Alcohol. By L. 
ViGKON (Gompt. rend,^ 112, 873 — 876). — When iodine and sodium 
hydroxide act on acetone in presence of water, there are always two 
distinct reactions taking place simultaneously; (a) G0Me2 + 3Iji 4- 
4hraOH = AoOKa + OHI3 + 3NaI + 3H3O, and (&) Big + 6NaOH 
= 6K’aI -H IfalO^ -|- BHgO, the one or the other predominating 
according to the conditions. 

In presence of excess of methyl alcohol, the proportion of acetone 
amounting to 20 or 25 per cent., 13*7 atoms of iodine are required 
for the complete conversion of 1 mol. of acetone into iodoform, or 
1 part of acetone requires 30 parts of iodine. 

Ethyl alcohol alone yields no iodoform, but it greatly retards the 
conversion of acetone into iodoform, and tends to make the reaction 
(h) predominant. A mixture of acetone and water which yielded 
iodoform corresponding to 55'34 per cent, of acetone gave only 28*54 
after dilution with an equal volume of ethyl alcohol, other conditions 
remaining the same. Aldehyde, on the other hand, promotes the 
formation of iodoform, and the preceding mixture, when an equal 
volume of aldehyde had been added, gave iodoform amountiug to 
95*93 per cent, of acetone. 

It follows that in the estimation of acetone in denatnrised alcohol 
by conversion into iodoform, a large excess of iodine must be used. 
5 c.c. of the alcohol, after removal of the aldehyde by Bardy’s 
method, is diluted to 250 0.0. with distilled water, and 5 c.c. of the 
solution (=s 0*1 o.c. of the original alcohol) is mixed with 10 c.c. of 
binonnal soda and 5 c.c. of binormaJ iodine. A second estimation is 
made with the same quantity of alcohol, but double the quantities of 
iodine and soda, and it is only when both experiments give the same 
result that the determination can be regarded as satisfactory. 

0- H. B. 

Use of Fhenylliydraziiie for the Estimation of Sugars. By 
Maqtteene (Gompt. re7}d.,112, 799 — 802). — The weight of the osazones 
precipitated when different reducing sugars are heated for the same 
time with the same weight of phenylhydrazine varies considerably 
with the nature of the sugar, but remains constant for the same 
sugar so long as the conditions are precisely the same. The follow- 
ing results were obtained by beating for an hour at 100® 1 gram of 
each sugar with 100 0.0. of water, and 6 c.c. of a solution containing 
400 grams of phenylhydrazine and 400 grams of glacial acetic acid 
Ijer litre ; after cooling, the precipitate was collected, washed with 
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100 O.C. of water, aad dried at 110° : — Sorbinose, 0*82 ; levnlose, 0*70 ; 
xylose, 0*40 ; glncose (anhyd.), 0*32 ; arabinose, 0*27 ; galactose, 0*23 ; 
rbamnose, 0*15; lactose, 0*11; maltose, 0*11. With more dilute 
solutions, the relative di^erences remain practically the same, but 
levolose tends to approach sorbinose. It is noteworthy that sorbinose 
and levnlose yield a much greater quantity of osazone in a given time 
than any other sugars, and these are the only two isomerides or 
homolognes of glncose that have a ketonic function. The two are 
readily distinguished, since the glncosazone forms easily recognisable 
needles, whilst sorbinosazone never forms distinct crystals. Glucosa- 
zone and galactosazone, which both crystallise well and melt at prac- 
tically the same temperature, can be distinguished by their rate of 
formation. It is also noteworthy that the reducing saccharoses give 
less osazone than the non-hydrolysable sugars, and therefore less than 
the products of their own inversion. 

A comparison of the weight of osazone obtained from the products 
of inversion of polyglucoses with the weight obtained from a known 
mixture of glucoses afEords valuable help in determining the 
products of inversion of the polyglucoses. The following results were 
obtained with 1 gram of sugar completely inverted by dilute sulph- 
uric acid, dissolved in 100 c.c. of water and mixed with 2 grams of 
phenylhydrazine, 2 grams of glacial acetic acid, and 5 grams of sodium 
acetate ; in each case the result is compared with that obtained with 
artificial mixtures of corresponding quantities of glucoses : — 

Weight of 
osazone. 


{ Ordinary saccharose 0*71 

G-lucose and levnlose (0*526 gram each) . 0*73 

f Maltose 0*55 

\ Glucose (1*052 gram) 0*58 

fBaffinose (cryst.) 0*48 

< Levnlose, glucose, and galactose (0*303 

L gram each) 0*53 

r Lactose (cryst.) 0*38 

\ Glncose and galactose (0*5 gram each). . 0*39 


The weight of osazone is -always slightly lower in the case of 
the products of inversion, because of the destimctive action of the 
acid. This error can be compensated by diluting the solutions until 
equal volumes have the same reducing power. In this way it was 
found that the product of the inversion of melezitose gives the same 
weight of osazone as a solution of glucose of equal reducing power, 
and therefore glucose is the sole product of the inversion of melezi- 
tose. G. H. B. 

Saponification by means of Soditim Ethozide. By A. Kossbl 
and M. Krugbe {Zeit 'physiol, Ohem,^ 15 , 321 — 330). — ^The method 
of saponification introduced by Kossel and ObermuUer (Abstr., JL890, 
1474) is shown to be applicable to the analysis of butter and snet. 
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Practically identical results were obtained, wketber ibe analysis "wns j 
performed by the new method or by the alcoholic potassium hydroxidoj 
method. 

In the saponification of oetyl palmitate by the new method, ojl6 
product is sodium palmitate, the other is cetyl alcohol. In the 
saponification of phenyl salicylate (salol), one product is ethyl salicyl- 
ate. In the saponification of salol by sodium amyloxide, one produc?t 
is amyl salicylate. The bearing of these facts on observations of 
Olaisen (Her., 20, 646) is pointed out. W. D. H. 

Saponification of Tallow. By H. HT. Waeben {OJiem. Newsy 63^ 
143). — Complete saponification is effected by boiling the fat, in a 
copper pan, with a solution of equal parts of sodium and potassium 
hydroxides for abouc 10 minutes. The fatty acids are liberated with 
dilute sulphuric acid, washed, dried by blowing air through the 
molten acids, and the solidifying point t^en in the usual maimer. 

X). A. li 

Estiination of Grease. By W. L. Gadb and S. Less (Ohem. Newb, 
63, 86). — In order to break the fall of the reflnx ether and prevent 
its washing solid material into the fiask below, when extracting light 
or finely pulverised matter in a Soxhlet apparatus, it is proposed to 
furnish the extraction tube with an annular projection inside (above 
the substance), upon which is placed an inverted glass cup, provided 
with a short stem to facilitate removal and with channels in its 
periphery, through which the reflnx ether passes and flows quietly 
down the sides of the extraction tube, without disturbing the material 
inthefilt^. D. A. L. 

The Analysis of By A. K6bnbe {Ohem, Oenb-.^ 1891, i, 

218 — ^219; from Deut, Oliem, JZeit, 5, 402). — ^The separation of the 
unsaponifiable portion of olein is effected by the author as follows : — 
3—4 grams of olein is saponified with a slight excess of i 
alcoholic potash, mixed with a considerable quantity of ignited sand, 
evaporated to dryness, and the residue exti^ted in a 300 — 400 c.c. 
fiask with 150 c.c. of hot ether, with addition of some alcohol. 

To this solution is added an ethereal solution of mercuric chloride 
{2*42 parts of mercuric chloride to 1 part of potassium hydroxide 
employed) with addition of alcohol. The mercuric salts of the fatty 
acids separate as a voluminous precipitate, which is allowed to subside, 
the clear solution filtered off, the precipitate washed with ether, and 
the ether distilled from the filtrate until this measures about 80 c.c. 
This residual solution is brought to dryness in a porcelain dish, the 
residue extracted four or five times with 10 c.c. of light petroleum 
(boiling point below 60®), and the petroleum evaporated off again tod 
the residue weighed. J, W. 1). 
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Rotatory Dispersion of Tartrates. By G. Kummbc. (Ann. Fhyft, 
Ghem.^ [2], 43 , 509 — 515). — The optical rotation of solutions of the 
normal tartrates of potassium, sodium, lithium, and ammonium, and 
of certain of their double salts, was determined for the Fraunhofer 
lines 0, D, &, F, and G- The solutions taken were all of noraial con- 
centration, and the temperature of the observations was 15®. The 
dispersion was found to be the same for all the salts examined. Ob- 
servations with solutions of different concentrations showed that the 
rotation is proportional to the concentration. Solutions of the acid 
tartrates of sodium and lithium were also examined, but in this case 
the concentration was only half that of the solutions used in the pre- 
vious expeidments owing to the spai‘ing solubility of these salts. The 
acid salts differ wholly in their behaviour from the normal salts, and 
the results are such as to justify the assumption that in aqueous 
solution these salts are decomposed int> free acid and normal salt. 
On the above assumption, a calculation of the optical rotations of the 
solutions of the acid salts gave numbers iu close agreement with 
those observed. H. C. 

Sensitisers for Rays of Low Refrangibility. By G. Hiatss 
(Proc. Boy, jSoc., 49 , 845—346). — Directions are given for preparing 
solutions of the hydrogen sulphite compounds of alizarin-blue S and 
of coemlin, to he used as sensitisers. The actinic curves for the two 
substances are almost identical. Whilst possessing, in a high degree, 
sensitising properties for rays throughout the i*egion comprised 
between \ 6200 and 8000, they do not lower the sensitiveness to the 
violet and ultra-violet. Numerous lines in the spectrum have been 
depicteil which previously were not known to exist. J. W. 

Is Chemical Action affected by Magnetism P By M. Loss 
{Amer, GJmni, J.^ 13 , 145 — 158). — The close relationship between 
electricity and chemical afhnity on the one hand, and that between 
electricity and magnetism on the other, have naturally raised the 
question whether any relation can be traced between afl&nity and 
magnetism. All experiments hitherto made have failed to answer 
this question, as certain non-chemical phenomena have always been 
introduced, due either to the inequalities in the magnetic field or to 
the physical heterogeneity of the reacting system, or to both of these 
causes at once, whereas the conditions to be realised are that the 
system remains homogeneous throughout, and the field of stress also 
practically homogeneous. Such con^tion-s can be realised by observ- 
ing the speed of some reaction which does not involve solids, in the 
presence of a magnet, and again, when there is no magnetic effect, 
provided the magnetic properties of the system could be altered by 

VOL. LX. 4 h 
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the reaction- We miglit then expect that a reaction which made a 
system more or less amenable to magnetic action, might show^ evi- 
dence of acceleration or retardation by the magnetic force. Wiede- 
mann has shown that in the ordinary foim of reaction between salts, 
involving merely a double decomposition, the total magnetism of the 
system remains nnaltered, bnt there is a marked change when the 
constitution of one of the ingredients is altered ; the atomic ihagnetism 
of trivalont iron is 25 per cent, greater than that of the same element 
in the ferrous state. The author has, therefore, studied the effect of 
magnetism on the speed of oxidation and reduction of iron salts in 
solution by reagents which showed bnt a feeble magnetism by them- 
'^Ives. Two reactions were selected, namely, the oxidation of ferrous 
sulphate by potassium chloi*ate, and the reduction of ferric chloride 
by hydriodic acid. The results were negative and lead to ihe con- 
clusion that no relation exists between magnetism and chemical 
affinity. H. C. 

Method of Standardismg Platmum Thermometers with 
reference to the Boiling Point of Sulphur. By H. L. Callendar 
and E. H. Griffiths (Froc. Boy, Soc,, 49, 56 — 60). — Callentlar 
(FMf, Trans,^ 1887, A, 161) has shown that the difference between the 
readings of an air thermometer and a platinum resistance thermo- 
meter between 0° and 700® is closely represented by the formula 
r{{tll00f — f/100}, B being a constant for each particular wire. 
Q'he present paper shows how to find 3 by a single observation at a 
tempei atnre other than 0“ and 100®. The authors choose the boiling 
point of sulphur for this standard temperature ; this was carefully 
ascertained by means of an air thermometer protected fi*om z*adiation 
by two coaxial tubes, the inner one of metal, the outer of glass. The 
boiling point was found to he 444'o3®, probably correct to a tenth of 
a degi*pe. To obtain the constant, the boiling point with the platinum 
thermometer is found, and the difierence between it and the above 
number equated to the expression containing 3. 

A list of various corrected melting and boiling points obtained with 
different platmnm thermometers is appended, the agreement being 
good. J. W- 

Determination of the Boiling Point with Small Quantities 
of Material. By H. C. Jokes (Ber,, 24, 2251). — The author draws 
attention to the fact that some time ago (Trans., 1878, 175) he de- 
scribed a form of appai-atus essentially identical with that recently 
described by Schleieimacher (this vol., p. 873) for determining the 
boiling point with small quantities of mateiial. F. S. K. 

Hydrogenation of Closed Chains. By F. Stohmann and 0. 
Klebbb (J. pr. Chem, [2], 43, 538^ — 544). — The authors have deter- 
mined the following thermochemical data since their last communica- 
tion (this vol., p. 376) ; — 
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Heat, of 

Heat of 

coinlm^tion. 

formation. 


CVl. 

Cal. 

A , dihvdroterephthalie acid . . 

845*4 

1S2-G 

Dihydi'ophthalic acid 

813*1 

184*9 

Aj-tetrahydrophthalic acid .... 

88l'(5 

215*4 

Fumaroid hexabydromellitic 
acid 

923-9 

618*1 


The heat of combustion of mellitic acid is 788*2 Cal. (Abstr., 1889, 
109G). It has been shown (this voh, p. 37G) that the beat of com- 
bustion of a hexabydro-componnd of a benzene-ring derivatire is 
generally 68*7 + 2 x 45*8 Cal. higher than that of the benzene-ring 
compound, and by this rule the heat of oombiistion of hexahrdro- 
mellitic acid should he 788*2 + 159*3 = 947*5 Cal., and not 923*9 Cal. 
From this it would appeal* that an excess of energy is stored up iji 
mellitic acid so that less energy is brous>ht into play in its conversion 
into the hexahydro-compound than is necessary in other cases. 

A list is given to demonstrate the agreement between the hvdro- 
genated compounds of the terephthalic sei*ies and those of the phthali 5 
series. 

The thermal value for the splitting up of the henzene-iing into an 
open chain has already been given as 54*8 Cal. for every 2 atoms of 
hydrogen added ( he. dt) ; this is nearly true in the case of hexa- 
hydromellicic acid, for which the numbers vary from 51*5 to 55*0 for 
two atoms of hydrogen. A. G. B. 

Determination of the Specific Gravity of Viscid Substances. 
By J. W. Bbuhl (Bcr., 24, 2455 — 2457). — The author is of opinion 
that the apparatus described by Scheiblor for the determination of 
the specific gravity of viscid substances (this vol., p. 520) is valueless 
for exact work with small quantities, since it is open to the same ob- 
jections as the specific gravity bottle supi>lied with a capillary bored 
stopper. * W. P. W. 

Difi^ion of Anunonia through Water and through Alcohol. 
By J. Muller (^Am. Phyn. Cheut. [2], 43, 554— 557).— The volume 
of ammonia alwjorbed by a given quantity of water in equal periods 
of time continually decreases until at length the amount becomes 
statiox.ai*3*. When this condition is reached, the amount of gas which 
diffuses through the liquid in a given time is diiecriy proportional to 
the ai*ea, and inversely proportional to the lengr.h of the liquid 
column. Thevcilurac in cubic centimeters, which will diffuse through 
a column of 1 cm. length and 1 c.c. area in one minute tinder a 
pressure of 1 cm. of m ‘rcury, may be termed the diffui^ion constant. 
The change of this constant with the temperature is similar to that 
of the absorption coefficient of the gas by water, and the diffusion 
constant is tlieivfore proiiortional to the absorption coefficient. Between 
0® and 40® the *liffiisi(>n constant seems to be proportional to the 
absolute tempei'ature. 

With ammonia and nlc ;hol similar results to those given above 
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were obtained. The proportionality between tbe diffusion constants 
and the absorption coefficients appears to be general. This is 
seen from the fact that at 20° the diffusion constants for water and 
alcohol 81*6 0*093 and 0*047, and the absorption coefficients for the 
same temperature are 690 and 340. H. 0. 

Objections raised against the Hypothesis of Electrolytic 
Dissociation. By S. Akrubnius (Ber., 24, 2255—2264). — The 
author criticises the observations of Traube on the freezing points of 
dilute solutions of cane sugar (this voL, p. 874), and shows that his 
results are not in agreement with those of Raoult, Tammann, or 
Pickering. Traube gives a value for the molecular reduction in 
very dilute cane-sugar solutions of 36*8, but that which the author 
deduces from his own and Tammann’s observations is only 19*5. 
This would contradict Traube’s conclusion that non-electrolytes, 
such as cane-sugar, behave abnormally in very dilute solutions, and 
give values for the molecular reduction, which are similar to those 
obtained for non-electrolytes. The above conclusion is also con- 
tradicted by Pickering’s observations on the behaviour of non- 
olectrolytes in very dilute solutions, as the seven substances which 
he examined gave practically normal results for the molecular 
reduction. The author finds nothing in Pickering’s recent results 
on the freezing points of mixed solutions which is opposed to the 
dissociation hypothesis. H. 0. 

Distribution of a Substance between Two Solvents, 

By W. Nernst (JLeit. physiJcal. (JAewi., 8, 110 — 139). — ^Tbis paper con- 
tains a theoretical and experimental investigation of the distribution 
of a substance between two solvents, which ai*e either immiscible or 
only partially miscible, on the basis of the osmotic pressure and 
electrolytic dissociation theories. The case of the vapour pressure 
and boiling point of dilute solutions of volatile substances is also 
considered. 

The agreement between calculated and observed values is satis- 
factoiy, and the author shows that valuable infonnatiou regarding 
the molecular weights of substances in solution may be obtained 
in this way when other methods are inappliaible. J. W. 

Relation between AfiBnity and Partition Coefficients in 
Immiscible Solvents. By P. Aulich {Zeit physihal. Ghem., 8, 
105—109). — Substances which do not act chemically on each other 
are distributed each in a constant i*atio between two solvents which 
are themselves immiscible. The author puts the question : — ^What 
happens if four substances wliich are in chemical equilibiium (for 
example, two acids and their salts with the same base) are distribute d 
between two i mmi scible solvents ? Hero there are two sorts of forces 
which determine the final equilibrium, namely, chemical and physical. 
Various cases are discussed, and the author concludes that there 
must exist some ascertainable relations between tl'e physical and 
cuemical forces at work if the second principle of thermodynamic^ 
is to he upheld. j, 
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Affinity Coefficients of Bases. By B. Lellmanjt and H. Gross 
(^Annaleu^ 263, 286 — 299). — The authors have made a fnrtlier series 
of determinations of the affinity coefficients of bases, employing the 
method previously described (this voL, p. 638). The values of k in 
the case of a- and )5-naphthylamine were lound to be 0*03384 and 
0025i#3 respectively; in the case of metachloraniline k = 0*05112, 
and in the case of tetrahydroquinoline *: = 0*01333. These values are 
the average result of concordant experiments made with solutions of 
difPerent concentrations. 

In all the expeiiments carried out up to this point, Guldberg and 
Waage’s law has been found to hold good, but in the case of ortho- 
and para-amidobenzoic acid, metanirraniline, and thiohydantoin, the 
value of K in dilate solutions of the hydrochloride of the base 
varies greatly with the concentration, diminishing as the solution 
becomes more dilute ; when, however, sufficiently concentrated solu- 
tions are employed, the value of k remains constant. The behaviour 
of paramidobenznic acid may be quoted as an example : — ^When a 
dilute solution, containing only 216*4 milligrams of the hydrochloride 
per litre, is employed, the value of a: is found to be 0*05965, but when 
the solution contains only 86 55 milligrams this value falls to 0*04284 7 
when, on the other hand, a concentrated solution, containing 2769 
milligrams of the hydrochloride, is used, the value of k is 0*08495, 
and even on diluting the solution until it contains only 692*4 milli- 
grams, the observed value remains 0*08947. The explanation of this 
phenomenon is probably to be sought for in some change in the con- 
figuration of the molecule brought about by an alteration in the 
degi*ee of concentration of the solution. 

Up to the present time the symbol ic has been used to denote the 
affinity of “ buttei*-yellow ” for hydrochloric acid, compared with that 
of a given base for this acid ; in future k will be employed to denote 
the reciprocal of this number, so that its value will increase, instead 
of deex'ease, as the affinity of the base increases. The affinity coeffi- 
cient of aniline will be taken as unity, as it is one of the commonest 
organic bases, the hydrochloride of which is easily obtained in a pul’s 
condition ; this coefficient, in accordance with the above statement, 
is the ratio between the number of molecules of hydrochloric acid in 
combination with the aniline and the number of molecules of hydro- 
chloric acid in combination with the “ butter-yellow,” in a solutioJi 
formed by dissolving equivalent quantities of the three substances 
under the conditions already described. E. S. K. 

Velocity of Reaction betw^een Metals and Halogens^ By A. 
ScHUKAREFP {ZeiU pliyeikal. Ghem,, 8, 76 — 82). — ^Thin plates of the 
metal, 20 mm. by 40 mm., were rolled into a little cylinder, dipped 
into strong hydrochloric acid, and then washed with water. Thus 
prepared, they were dipped into a solution of the halogen, and 
left there for 15 minutes, the vessel being occasionally shaken. 
The halogens were dissolved in 1/50-normal solutions of the corre- 
sponding compounds with potassium. Before and after the experi- 
ment the solutions were titrated with thiosulphate solution, the 
diminution of the titre measuring the extent to which the reaction 
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Lad taken place in tlie given time. A constant was calculated from 
Guldberg’s fonnula, A* wlicie Co and C,* are the con- 

centrations, and T the time in minutes. This formula was found to 
be not ([iiite applicable, the constant usually changing somewhat with 
the initial concentration. The quantities of halogen reacting during 
a given time in equally strong solutions on equal surfaces of most 
(probably all) metals are equal; or, in other words, the quantities of 
metal reacting in a given time at equal or equivalent concentrations, 
are pz-oportional to the atomic weight of the metal, and inversely 
pi-oportional to its valency in the compound formed. 

The metals examined were zinc, aluminium, iron, copper, and tin. 

J. W. 

Reaction between Ferric Salts and Soluble Thiocyanates. 
By G Maonaxim (^ZeiL *phtf6ikal, Chem.^ 8, 1 — 5). —Gladstone obsen*ed 
that the colour of an aqueuus solution containing ferric chloiide and 
potassium thiocyanate bee ime more intense when excess of either of 
the salts was added. This points to the existence of a balanced 
action between the substance, and the author has made spectrophoto- 
metHo observations with a view to settle the question. According to 
Guldberg and Waage’s law. solutions should have the same coefficient 
of extinction when they contain in equal volumes p equivalents of 
the one salt and q ^uivalents of the other, no matter whether jp refeis 
to KONS or to FeOls, provided that there is a balanced action. The 
author duds this to be the case, and also that the quantity of ferric 
tliiocyanate formed is a I’egular function of the quantities of potassium 
thiocyanate and of ferric chloride dissolved in a given volume. He 
therefore assumes the action to be FeGb + 3K0NS^ Fe(CNS )3 + 
3KCL 

Krtiss and Moraht found that the maximum of extinction took 
}ilace when the salts wei*e present in the proportion of FeClj to 
12KC1^S, and concluded that a stable double salt,Fe(C]SiS)3,9KCifS, 
was formed in the solution. The author could not confirm this 
observation. J. W. 

The Dead-space in Chemical Reactions. By Lxebrbich {ZeiK 
^ihijsikal. Chem.^ 8, 83 — 104). — In a pi*evious paper f Abstr., ISilO, 1207), 
the author considered the sliape of the dead-space formed in the 
reaction between chlordl and sodium carbonate, and in that between 
iodic and sulphurous acids ; and concluded that the physical character 
of the liquid immediately adjoining the containing walls and the free 
surface, was in such a degree different from that of the other parts of 
the liquid as to offer a e^^rtain degree of resistance to any chemical 
action taking place within it. He now proceeds to show, by means of 
various experiments, that there is a special resisting power near the 
surface of liquids. Cartesian divers were sunk to a considerable 
distance below the sui^face of a vessel containing water, &o. The 
additional pressure necessary to effect this being then suddenly 
removed, the diver rose, but could not penetrate the superficial 
l^er, rebounding from it as from a solid wall. 
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Exppriment*^ were also made on the convection of liquids. Solu- 
tions of ghcerol were employed, a light solution (coloured with 
azoruhiu) being allowed to ascend in a heavier. Vessels of various 
forms were employed, but it ahvays appeared that the coloured liquid 
never reached the free surface, nor the walls in any capillary space 
unless there was subsequent diffusion. 

The author replies to several criticisms on his views, and rejects the 
explanation given by Budde (this vol., p. 975) that the dead-space in 
the chloroform reaction is due to superficial evaporation and diffusion. 

J. W. 

Antocatalysis. By W. O^TWAl.l) (Cliem. Centr., 1891, i, 486 ; from 
AbhdL ntath.-phys. Klaase K. (Sachs. Ge^. TFfsfi., 1890, 189 — 192). — 
The conversion into lactones by elimination of water to which 
hydroxy acids are subject in aqueous solution in presence of another 
acid, occurs in the case of 7 -hydroxyvalciic acid, when merely dis- 
solved in water ; this is explained by the author on the assumption 
that the acid is in part dissociated, and that the free hydrogen ions 
act catalytically. The presence of a salt of the acid, for instance the 
sodium salt, in the solution, retards the fonnation ot the lactone very 
considerably, and the amount of free acid in the solurion, as deter- 
mined allfalimotrically, i-emains constant for days together. The 
author considers that this fact supports the above assumpuen, there 
being fewer free hydrogen ions present. J. W. L. 

Isomorphism. By J. W. BiETiiUIjs (ZciV phynkal, Ghem., 8 , 6 — 75). 
—The method adopted by the author for the detection of isoi lorphism 
in the experiments of which an account is here given, was the invej>- 
tigation of the colour of the crystals obtained when a coloured and a 
colourless salt were allowed to crystallise simultaneously from solu- 
tion. Two salts, say potassium perchlorate and potassium perman- 
ganate, were dissolved in water, and a drop of each of the warm 
solutions brought on to a microscopic slide. The drops were either 
mixed, or connected by a narrow streak of liquid so that slow 
diffusion might take place. 

If the salts, like those mentioned, are isomorpbous, then crystals 
of all depths of colour are obtained ; sometimes one crystal even may 
be of difiterent depths at the two ends, with all intermediate shades 
between. If the two salts are not isomorphous (for example, potassium 
chloiide and potassium permanganate), the crystals which separate 
show no transition, but ai*e either colourless or dark-red (black). The 
thickness of tbe crystals is always very nearly the same, so that no 
disturbance is to be teared from this cause. If good results are to be 
obtained, the colour of one of the substances must be very intense ; 
the blue copper salts can only be of service when the crystals formed 
are very thick. 

By means of tbe above method, taken in conjunction with the usual 
crystallographic and optical examination of the salts, the anthor has 
studied the series using peimanganates as the coloured salts, 

and Ms the manganates being the standard crystals. He adopts 

as axiom; things that are isomorphous with the same thing are 
ibomorphous with each other. 
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KlliiOi, (1^114)0104, KCIO4, BbC104, CSC1O4 are isomorplioxi*?. 
LiC104,ilH20 and LiMn04,3H30 form mixed crystals; KaCl04,3H20 
and Na]\rn04,3H30 were too deliquescent for examination. AgC104 
ci*ystals were colonred by an nnstable rhombic modification of 
A£^Mn04; the mixed crystals are strongly pleochroic, changing from 
blue-gi’een to ruby-i‘ed with a rotating nicol. Periodates were not 
thoroughly examined. The aatbor made sevei*al attempts to obtain 
perbromates, but fail 2d. 

Mixed ciystals containing potassium manganate keep their blue- 
green colour for weeks. Ammonium salts cannot be investigated 
Song with manganates, as they at once change the green colour to 
blood-red. When potassium salts are being studied, the addition of 
caustic potash produces very shai ply-defined crystals. 

KjSOi, (■NHO1SO4, RbiSOi, Os'jSOi, TliSO», KsSeOj, El)jSe04, 
0^28004, Tl2Se04, K2Cr04, Rb20r04, Cs2Cr04, K2Mn04, Rb2Mn04, 
Cs2Mn04 are all isomorphous, forming rhombic (pseudo-hexagonal) 
prisms and pyraniidb. (NH4)^Se04 forms monoclinic plates. 
(NH4)2Cr04 and Tl20r04 are very slightly soluble ; the former has 
probably an isodi morph ous relationship with !I^Cr04. Na2S04, 

As: 3S04, Ra2Se04, Ag2Se04 are isomorphous, — ^rhombic pyramids, 
strongly birefiingent. Ag2Cr04, K’a2Cr04, and N'a2Mn04 ai*e prob- 
ably isomorphous. So are tlie anhydrous snlphate, chromate, and 
selenate of lithium ; the manganate does not exist. Manganese 
dioxide is not attacked by fused lithium carbonate. 

The double salts in the above groups were also studied to some 
extent. KLiS04 and KLdSe04 are not isomorphous, but morpho- 
tropic. 

The author succeeded in showing that K2WO4 and K2M0O4 are 
isomorphfms with K2Mn04. Between sulphates and selenates there is 
mostly direct isomorphism ; between sulphates and chromates isodi- 
morphism often occurs, and betvieen sulphates and molybdates or 
tungstates it is the rule. K2IJO4 could not be prepared. 

The author tailed to prepare an anhydrous salt, El2Te04 iso- 
morphous with X4SO4, <fcc. The only examples of isomorphism 
between tellurium and sulphur being in the tellurides and sulphides of 
silver and lead, he is inclined to assert that the two elements aro 
not isomoiqihoas, and would suggest placing tellurium (at. wt. = 
128) in the eight li periodic group along with ruthenium and osmium, 
to which it exhibits certain analogies. J. W. 

Vaciiuin Desiccator arranged for Evaporation at any desired 
Temperature. By J. W. Bruml (/>'er., 24, 2457— 2459).— Feeling 
the want of an apparatus in which a dissolved substance, especially 
one prone to decompose in solution and at higher tempeiatures, can 
be rapidly freed from the solvent and crystallised, the author has 
devised a vacuum desiccator in which evaporation can he carried on 
at any desired temperature. The plate of an air-pnmp is provided 
with two holes in addition to the one through which the bell-jar is 
exhausted. Througb these holes pas^ two brass tubes about 12 cm, long 
and 1 cm. in diameter, which stand about 7—8 cm. above the plate, 
and are fixed airtight by means of caontehonc washers and btass nuts. 
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The tubes are soldered above the plate to a circular box about 16 cm. 
in diameter and 1 cm. high, made of copper plate 2 mm. thick, and 
provided with internal supports to prevent bulging when the bell- jar 
is exhausted. The circular box serves to support the vessel contain- 
ing the solution to be evaporated, and is heated bj steam, hot air, or 
other vapours led through the bmss tubes. W. P. W. 


Inorganic Chemistry. 


Slow Combustion of Gaseous Mixtures. By A. Kuaise and 
V. Mkver (Annalen, 264, 85 — 116). — Wheu moist electrolytic gas is 
heated at 305® in glass vessels over mercury for 1 — 2 weeks, combina- 
tion takes place betv\ eeu the oxygen and hydrogen, and only a very 
small volume of gas remains ; in absence of mercury, combination 
takes place only very slowdy at 305®, and at 448® the diminution of 
volume is very small, hut at 518** a considerable quantity of W'ater is 
})roduced. The thin erlass bulbs provided with lateral capillary tubes, 
which were employed in most of these experiments, can be sealed 
without danger of explosion if a little air is permitted to enter the 
point of the capillary, but even traces of air or other impurities have 
such a great influence ou the reaction that the results are very 
variable, and, consequently, the relation between the time and the 
amount of combination could not be determined. 

The temperature of explosion of electrolytic gas, and that of a 
mixture ot oxygen and carbouic oxide in theoretical quantities, lies 
between 518® and 606® when thin, sealed glass vessels are em- 
])loyed. 

A number of experiments were made in order to try and determine 
the rate of combination ot* oxygen and hydrogen under certain condi- 
tions. For this purpose, electrolytic gas, generated by the electro- 
lysis of hot water, and consequently free from ozone and hydrogen per- 
oxide, was passed for many days through a series of bulbs, fused 
together by means of very small capillary tubes. The appaititus was 
very carefully cleaned, the gas was dried with concentrated sulphuric 
acid, and indiambber, cork, and all organic substances were carefully 
excluded ; in some of the experiments, the bulbs were heated at a 
faintly, dull-pcd heat, and tho pure electrolytic gas passed for eight 
days. The bulbs were then sealed before the blowpipe, and heated in 
the vapour of sulphur or of phosphorus pentasulphide (b. p. 518®) 
under the same conditions. In spite of all precautions, the results 
of the experiments were very variable, and no relation between time 
and amount of combination could be determined; it would seem, 
therefore, that the glass surface, even when most carefully cleaned, has 
a modifying but variable action on the electrolytic gas, and that this 
action is sufficiently different, even in the case of two exactly similar 
bulbs, to cause great in'egularities in the experiments. 

Bulbs containing pure dry, or moist, electrolytic gas can be sealed 
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without danger when the capillary tube w buttiuienily tine to ^ mm, 
in internal and 4 mm. in external diameter) ; in tlie case of the moist 
gas, a small flame can be observed running along the capillary, when 
the tube is being sealed, but it goes out before reaching the bulb ; no 
flame is seen in the case of the dry gas, the volume of which under- 
goes no appreciable diminution by combination taking place. 

The electrolytic gas employed in the above experiments was 
found on careful examination to be free from any appreciable quantity 
of air. F. IS. K. 

Atomic Weight of Oxygen. By B. H. Keiser (Amer, Ch^m. 

13, 253— 25t>). — The method described involves the complete 
synthesis of water, that is, the determination of the weight of water 
resulting from the combination of known weights of hydrogen and 
oxygen. Pure hydrogen is passed into a weighed exhausted ve&sel con- 
taining spongy palladium, the increase in weight after a second exhaus- 
tion giving the amount occluded. An excess of pure oxygen is then 
admitted, and combination takes place at the ordinary temperature 
under the influence of the palladium. The whole amount of oxygen 
having bsen determined by a third weighing, the excess, together 
with the synthetised water, is exhausted from the vessel, the water 
being collected in a phosphorus pentoxide tube; the decrease in 
weight of the vessel and tube corresponds to the oxygen removed, 
whilst the increase in that of the tube gives ths amount of water 
formed. Trial determinations have given good resnlts. 

The author replies to the criticism of Soyes (/. Anal, Ghem,y 5, 
36; Per., 24, 23H). JxV. W. 

Atomic Weight of Oxygen- By W. A. Koyes (Amer. Ohpm. J., 
13, 354—355; compare Abstr., 1890, 1370 ; 1891, 523). — A rejoinder 
to the remark of Keiser (preceding abstract). 

Jit. W • 

Heaction between Hydrogen Arsexiide and Silver Nitrate. 

By L. Marchlewski 24, 2269— 2271).— The products of the 

action of hydrogen arsenide on a solution of silver nitrate, according 
to Laissaique {Journ, Cheiu, Med,, 16, 685), are free nitric acid, silver, 
and ai-senious anhj diide. In order to test the truth of this statement 
the author has determined the strength of nitric acid necessary to 
dissolve finely-divided silver. The nitric acid was freed from nitrous 
acid by a cui*reut of carbon dioxide. The finely-divided silver was 
then treated in the cold with the pure acid ; the mixture filtered and 
the filtrate tested for silver nitrate and nitrite. The results show 
that 0*4 per cent, of nitric acid is suficient to attack the silver, and 
that with a solution containing 0*7 per cent, a considerable quantity 
is dissolved. The author also shows Chat pure dilute nitric acid, when 
treated with decinormal arsenious acid, is convei*ted into nitrons acid, 
and that nitric acid containing a trace of nitrous acid dissolves silver 
much more readily than the pure add. 

The above resulhs show that the action of hydrogen arsenide on a 
solution of silver nitrate cannot take place as stated by Laissaique, 
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for the pref*i{)itated silver wonld be redibsohed by the nitric and 
nitrous acids xoriiied at the &anie time. E. (J. H. 

Action of Light on Silver Chloride. By R. HiTciirot*K: (Amer. 
Ohem, J., 13, 2715 — 277). — A contiiiaation ot previous work (Ab^ti*., 
I8i)0, 2iy). Slips of microscopic cover glass co^iled with a tbiu 
layer of the chloride were exposed to direct sunlight for about four 
mouths, and weighed from time to time. The loss of chlorine was 
greater than in the former expeiiments, and varied from 0*0b21 to 
0*0929 gram per gram of silver chloride. Pi-obably even then the 
decomposition was not complete. On digestion with dilute nitric 
acid, the product gave up a quantity of silver equivalent to the amount 
of chloiine liberated ; hence it wonld seem that the action of light 
merely separates the chlorine from the silver. J^. W. 

Preparation of Crystalline Barium and Calcium Fluorides. 
By H. Moissan (BnlL Soc. Chini. [3], 5, 152). — Calcium chloride solu- 
tion (10 per cent.) is added to a boiling solution of potassium fluoride 
(0*5 per cent.) in a platinum capsnle, and the mixtui*e is boiled 
for 30 minutes; the collected precipitate is washed, dried, and 
calcined ; the microsciipic ciystals thus obtained are transparent and 
correspond with the formula CaF 2 . Microscopic crystals of barium 
fluoride are obtained when solutions of barium chloiide (3 G per cent.) 
and potassium fluoride (1 per cent.) are similaidy treated. 

T. G. N. 

Reduction of Oxides by Magnesium. By C. Winkler 
24, 1966 — 1984). — ^In his last communication the autlior was inclined 
to regard lanthanum as a member of the fourth group iu^the periodic 
system, since it forms a hydride and thus resembles the inajurity of 
the elements in that group (this vol., p. 802), but this view is now 
abandoned in consequence of Bi*auner s determination of the atomic 
•weight of the element (this vol., p. 881). The present paper deals 
with the preparation of hydrides of elements in the second and third 
groups of tbe periodic system by reduction of their oxides by mag- 
nesium in an atmosphere of hydi'ogen. The method is inapplicable 
iu the case of lithium, sodium, potassium, and rubidium hydroxides 
or carbonates, since any hydrides formed tvould be decomposed at the 
temperature of the reaction — ^tbe known hydrides of sodium and 
potassium being dissociated at moderately high temperatui'es. Re- 
duction of csQsium hydroxide and carbonate gave no evidence of the 
formation of a hydride. 

Beryllium , — When beryllium oxide (1 mol. prop.) was heated with 
magnesium (1 at. prop.) in a current of hydrogen for four hours 
at a red heat, a slow absorption of the gas took place, and the product 
on analysis had the composition : — 

BeH. BeO. MgO. Mg. Total. 

3*33 45-40 45*03 6*24 100*00 

indicating that not more than 14 96 per cent, of the beryllium em- 
ployed had been converted into hydride. The product had an 
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Tinpleasant odour, and. on treatment with warm water gave off 
hydrogen slowly. When heated in a current of oxygen, a distinct 
hydrogen flame and the formation of water were observed. 

Magiiesinm . — ^When magnesium oxide was reduced under the con- 
ditions just described, a slow absorption of hydrogen took place with 
the formation of a product of the composition ; — 

MgH. MgO. Mg. Total. 

3-54f 82*06 14*4.0 100*00 

indicating that not more than 6*42 per cent, of the magnesium had 
been converted into h} didde. The product had an unpleasant odour, 
evolved hydrogen slowly on treatment with water, and when heated 
in a current of oxygen gave evidence of the formation of water. 

Galriitm . — ^Inthe case of lime, the absorption of hydrogen was much 
more rapid and was complete at the end of four hours. The product 
had the composition : — 

CaH. CaO. MgO. Mg. Total. 

33 14 28*31 37*66 0*89 100*00 

showing that 61*52 per cent, of the calcium employed had been con- 
verted into hydride. On exposure to the air it swelled up and fell 
to powder, and on treatment with water evolved hydrogen very 
rapidly. When heated, it bnrned with a slightly Inminons flame in 
air, and with slight explosion in oxygen producing water in note- 
worthy quantities. 

Sfrontium . — On reduction under the above conditions, stimutium 
oxide rapidly absorbed hydrogen during two hours with the forma- 
tion of a product of the composition : — 

SrH. SrO. MgO. Mg. Total. 

60*23 4*17 28 93 0*77 100*00 

indicating that 94*91 per cent, of the strontium employed had been 
converted into hydride. On exposure to the aii* it was readily 
oxiiHsed, hydrogen being evolved and strontium hydroxide formeil, 
and on treatment with water hydixigen was rapidly given off. It 
burned either in air or oxygen with a hydrogen flame, a slight ex- 
plosion attending the combustion in oxygen. 

Barium . — The baryta employed had the composition : — 

BaO. Ba(OH)2. BaCOg. AI3O3. S1O2. Total. 

71*26 18*13 7*34 1*87 1*40 lOO’oO 

and on reduction under the above conditions absorbed hydrogen very 
rapidly during two hours, with the formation of a product which gave 
the following numbers on analysis : — 

BaH. BaO. MgO. AI3O3. SiOg. O3 (excess). Total. 

70*33 4*27 20*99 1*66 0*07 1*73 100*00 

corresponding with the conversion of 94*66 per cent, of the barium 
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into hydride. In properties the compoand cksely re&emhlcd the 
sti’ontium hydi*ide. 

The author concludes this portion of his paper with speculations 
as *0 the composition of the atmo'iphere of the sun and fixed stars. 

In the third group, boHc anhydinde and alumina were submitted to 
reduction in hydrogen with negative resnlis, but yttrium was found 
to resemble lanthanum in forming a hydride, although the conversion 
was not so complete. When yttrium oxide was reduced under the 
conditions already given, absorption of hydrogen took place rapidly 
and was complete at the end of an hour. The product had the com- 
position : — 

TgOv MgO. Mg. Total. 

12 88 72*56 10*15 4*41 100*00 

indicating that 18*44 per cent, of the yttrium employed had been con- 
\erted into by divide. On treatment with boiling water, it gave off a 
very small quantity of hydrogen, and when heated in oxygen it 
burned with a feebly luminous flame. W. P. W. 

Action of Ammonia on 2inc Chloride. By W. Kwasnik 
{Arch^ JPharm,^ 229, 310 — 316). — The action of ammonia on zinc 
chloxide has frequently been studied, but always in the presence of 
water. An alcoholic solution of zinc chloride treated with an 
alcoholic solution of ammonia, or w’ith gaseous ammonia, until the 
odour of ammonia just liegins to pei*sist, yields a precipitate which 
does not dissolve on further addition of ammonia. The product is a 
light, pure white, odourless, crystalline powder, Zn0l2,2NH3. The 
powder is insoluble in water and alcohol, easily soluble in dilute acids, 
aqueous ammonia, soda, and potash ; in the two latter with evolution 
of ammonia. Heat is developed on di«5solving it in acid. The eom- 
ponnd is stable in the air. By distillation in a hard-glass retort a 
transparent, glass-like, hygroscopic compound, ^nOhjNH,, was ob- 
tained. J. T. 

Basic Zinc Sulphite. By K. Seubert (Arch Fharm., 229, 
316 — 328). — On mixing equal volumes of boiling normal solutions of 
zinc sulphate and sodium sulphite (28*7 giams ZnS04 + THgO and 
31*5 grams of 40 per cent, sodium sulphite each dissolved in 100 c.c.), 
a precipitate of basic zinc sulphite, 8ZnSOj,7Zn(OH)3 + 7H3O, 
appears almost immediately. l)ecinormal solutions mixed at a 
moderate temperatui*e, dilute zinc sulphite solution heated alone, or 
concentrated zinc sulphite solution largely diluted with water, 
yields a very voluminous precipitate of the tfasic zinc sulphite, 
5ZnS03,8Zn(0H)2. The same basic salt is pioduoed by boiling the 
normal or the monobasic sulphite for some time in water. J. T. 

Nitrite of Potassium, Lead, and Copper. By van Lessen 
(Bee. Trav. Ghim., 10, 13 — 14). — On adding a mixture of copper 
nitiite and lead acetate solution to a large quantity of solution of 
putassium nitiite, and tlien adding acetic acid, a crystalline precipitate 
is obtained, which under the microscope is seen to consist of black, 
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cubic ciy'?tals. When washed with alcohol and air-dried, the crystals 
are of a shining dark-green, they give a brown streak, and have a 
sp. pr of 3*3 i5 at 15®. The aqueous solution is yellowish-green, and 
yields, by free evaporation in air, thin, yellowisih-brown, hexagonal 
plates, which change again into the blackish cubical ciystals described, 
on the addition of a concentrated aqueous solution of potassium 
nitrite and a little acetic acid. 

The salt is anhydrous, mav be dried without decomposition at 
110 — ^120®, and has the formula Pb 0 uK 2 (N 03 )B. Hence the salt is 
much simpler than the corresponding cobalt compound anal rsed by 
Sta’omeyer. W. T. 

Ternary Alloys. Part III. By C. R. A. Wrtobt and 0. Thoipson 
(Proc. Pm/. 8or., 49, 156 — 173; compare Abstr., 1890, 336; and this 
vol.,p. 267), — ^'V^en approximately equal weights of bismuth and zinc 
were melted together, and then poured, after stirring np, into red-hot, 
narrow, clay test-tubes, in which they were heated for over eight 
hours, the mixture separated into two layers, a solution of bismuth in 
zinc and a solntion of zinc in bismuth. At 650® (approximately) the 
solutions contained 14*28 and 97*68 per cent, of zinc respectively ; at 
750®, 15*18 and 97*53 per cent. 

When tin vras added to the mixture in vaiying proportions, the 
extent of mixing of the bismuth and zinc was increased, the tin dis- 
tributing itself between the two layers. Tables and curves are given, 
to illustrate the composition of the mixtures obtained with varying 
proportions of tin and at different temperatures. Notable differences 
appear when the corves are compared m ith those previously obtained 
with zinc, lead, and tin. The solubility of zinc in bismuth is always 
greater than in lead, whether tin he absent, or present to a given 
extent, in each case. 

Similar experiments were conducted with bismuth, zinc, and 
silver. The mixtures show the same behaviour as analogous mixtures 
of lead, zinc, and silver, leading to the conclnsion that two definite 
compounds of zinc and sil\ er are formed under appropriate condi- 
tions. These compounds correspond with the formnlee AgZn^ and 
Ag 4 Zn 5 . The first mixes moi'e freely with lead (or bismuth) than 
either pure zinc or the second compound, but is somewhat unstable 
on prolonged heating. The compound Ag 4 Zn 5 is chamcterised by the 
peculiar red coloui* which is assumed by a recently cut surface on 
exposure to the air, and by being less soluble in lead (or bismuth), 
relatively to the zinc present, than either pure zinc or a mixture of 
zinc and silver in any other proportion. J, W. 

Ternary Alloys. Part 17. Method of Graphic Bepresenta- 
tion. By 0. R. A. Wright, C. Thompson, and J. T. Leon (Proc. Poy. 

49, 174 — 193). — ^At the suggestion of Sir G. G. Stokes the 
authors have adopted a triangular mode of graphic representation 
analogous to that used by Maxwell for the composition of colours. 

Stokes also drew their attention to the circumstance that the equi- 
librium between the two conjugate mixtures (see preceding abstract) 
should only depend on their composition at any given temperature, 
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and not on their qnantity. This conclusion was uot in HccorJance 
with results pi*eviously obtained with alloys. To test it, the authors 
instituted experiments with mixtures of chloroform, water, and acetic 
acid, and found it Terified (compare Dnclaux, Ann, Chlm, Fhij^, [5], 
7, 264, and Nemst, this vol., p. 1148). The probable reason that it 
i^ not exactly true for alloys, is that there is in this case incomplete 
intermixture, and also incomplete separation. J. W. 

Decomposition of Potassium Manganate by Ammoninm Salts. 
By J. W. JtET<TEBS Trav. Ohim , 10, 1 — 3). — Tb^ green colour 
of a solution of potassium manganate is changed by any acid to the 
red colour of the permanganate, the reaction proceedins: according to 
the equation, SKaMnO^ + 2H0SO4 = 2KMn04 + 2K2SO4 + MnOs + 
2HaO. The same change takes place in presence of water only if the 
latter be in large excess, oK^MnOi -f 2H2O = 2K!Mn04 4- 4K0H -f- 
MUO2. A solution of manganate, to which has been added a solution 
of ammonium sulphate, containing a large quantity of free ammonia, 
nndei'goes the same change, in fact, if a small crj'stal of ammonium 
sulphate be plunged into an ammoniacal solution of potassium man- 
ganate, it rapidly becomes sun»onnded by a clear red zone, just as if 
a drop of acid had been introduced into the gi*een solution. Any 
other salt of ammonium produces the same effect, but other neutral 
salts, such as sodinm sulphate, do not excite any change. The decom- 
position hy ammonium salts may be represented by the equation, 
3K,Mn04 -f 4NH4CI = 2KArn04 + MnOs 4 4KCI 4- 4NH, -f 
As solutions of potassium manganate are only stable in presence of a 
certain excess of potash or soda, the reaction is probably due to the 
acid in the ammonium salt, combining with the base of the man- 
ganate, giving ammonia and manganic acid, which j appears not to 
form any ammonium salt, and hence at once decomposes ; the deconi- 
posibion seems to be quite analogous to that caused by ammonium 
salts with silicates of potassium or sodium. It is impossible to 
obtain isomorphous mixed ciystals of ammonium sulphate and potas- 
sium mauganate, whereas yvdth potassium sulphate in vaiuous propor- 
tions they are readily formed. W. T. 

Complex Inorganic Acids: Fhosphotimgstic Acids. By F. 
Kehrmakn and M. Frkinkbl (Ber., 24, 2326 — ^2335) — Phospho- 
dodecatvngstic ae%d^ 24W03,Pi0a,3H20 4- .rHaO, is prepared by mix- 
ing a hot saturated solution of sodium tungstate with sodium phos- 
phate or phosphoric acid in the proportion of 12 mols. of tungstate 
to at least 1 mol, of phosphoric acid. To the mixture which becomes 
strongly alkaline hydrochloric acid is gradually added. Hydrated 
tungstic acid is precipitated, hut again dissolves, and hydrochloric 
acid is then added until the normal sodium salt of the complex 
acid begins to separate. On cooling, the salt crystallises out, and is 
purified by reciystalli Ration from water, in which it is easily soluble. 
The sodmm salt crystallises from a hot, saturated aqueous solution 
in. large, transparent, colourless octabedra, which become opaque 
on exposure to air, and if allowed to remain in the solution, redis- 
solve, and then separate in rhorabohedral tablets, which are stable in 
air. The dry salt has the composition 24W03,P30a,3Na30. The 
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larium salt is obtained in i*egnlar octaliedra on adding a saturated 
solution of barium chloride to a solution of the sodium salt. It is 
somewhat less soluble than the sodium salt, and becomes opaque on ex- 
posure to the air. The dry salt has the composition 24 W0},P20,,3Ba0. 
Both these salts are colourless when pure. The free arid is ob- 
tained by precipitating a concentrated solution of the barium salt 
with dilute sulphuric acid, and on evaporating the filtrate, separates 
in large cubic ciysials, which are easily soluble in water, and are 
stable to air. The acid is completely converted into the barium salt 
on adding a concentrated solution of barium chloride. On the addition 
of silver nitrate, the silier salt is obtained as a sparingly soluble, 
white powder. When potassium or ammonium salts are added to a 
solution of the acid or its salts in presence of mineral acids, a white 
powdery precipitate of the normal pofas^um or am/inoniuni salt 
is formed; this is almost insoluble in water. The above acid 
completely corresponds to the analosrous molybdenum compound, 
24Mo03,p20s,3H30, but is decomposed by alkalis in a different way. 

The above insoluble potassium and ammonium salts dissolve easily 
in aqueous alkalis, and in alkaline carbonates with evolution of carb- 
onic anhydride, yielding salts of an acid of the composition 
22W02,P20(^7H20. The harimi salt, 22W02,P206,7Ba0 + t53H20, 
is most easily obtained hy gradnally adding powdered barium carb- 
onate to a boiling concentrated solution of the salt 24W03,P205,3Ba0 
as long as effervescence takes place. On cooling, it crystallises in 
lustrous octahedra, and is purified by recrystallisation from water 
containing a few drops of acetic acid. The •potassium salt, obtained 
in a similar way to the barium salt, crystallises in large, colourless 
quadratic octahedra, and is easily soluble in water. The ammmiium 
salt is very soluble. The solutions of these salts are neutral to 
litmus. The free acid could not be obtained. When a concentrated 
aqueous solntion of the salt 22W03,P206,7K30 is decomposed by 
liydipchloric acid, a precipitate of the salt 24W0j,P305,3El30 is 
obtained, and the mother liquors on the addition of potassium chloride 
deposit a salt, which crystallise*^ in six-sided scales, and is very soluble 
in water. The barium salt, 22W03,P205,7Ba0, is decomposed in the 
same way. 

The authors reserve the further discussion of this interesting 
reaction for a future communication. B. 0. R, 

Hydrate of Potassixun StannicMoride. By J. Morel (Chew, 
Cewtr., 1891, i, 492 ; from Bull, Soc, franc, Min,, l3, 339 — 341). — ^If a 
solution of potassium stannichloride be allowed to ciystallise at a 
temperature below 25®, a new hydrate is obtained which crystallises 
in the prismatic system, and not in the regular octahedra as the 
salt is usually obtained. The faces observed are 110, 101, 010 ; axial 
1 atio ; a : & : c = 0*6843 : 1 : 0*7588. The analysis gave figures 
agreeing moderately well with the formula K2SnCl8 + H2O. 

J. W. L. 

Sublimation of Antimony Trichloride. By 0. Hensgek (Bee. 
Trav. OWn?., 301 — 304). — quantity of antimony trichloride is 
placed ip. a distillation fiask provided with a side tube, and of about 
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to 2 litres capacity ; the flask is placed on a water-bath tr ith the 
neck inclined downwards, and fitted by means of a good cork into a 
smaller flask serving as a receiver; the side tabe passes vertically 
upwards, and is then bent and fitted with a drying tube. The water- 
bath is of such a size that the part of the flask containing liquid 
antimony trichloride is completely immersed in water- vapour when 
the sublimation is going on. The upper part of the flask is cooled by 
cold water dropped on to a piece of filter paper. When a sufficient 
quantity of the long, lanceolate crystals of the sublimate has collected 
on the cooled portion of the flask, the whole is allowed to cool slowly ; 
and as soon as the trichloride on the bottom of the flask has solidified, 
the sublimate is shaken carefully into the receiver. The operation is 
then repeated until the whole of the charge has been sublimed. 
In this way 200 grams of sublimed trichloride can be readily prepared 
in a day. W. T. 

MetaHurgy of BisnmtlL By E. Mitthet (Proo. Boy. Soc., 49, 
78 — 79). — ^The small proportion of copp^ frequently contained in 
commercial bismuth has hitherto been eliminate by a tedious wet 
process. The author finds that the copper may be completely re- 
moved by fusing the bismuth with successive small quantities of 
sodium monosulphide, and skimming ofl the scoria, which contains 
all the copper. 105 kilos, of commercial bismuth yielded 94 kilos, of 
bismuth free from copper, and 11 kilos, of skimmings. The tempera- 
tui’e required is comparatively low, so that little loss by volatilisation 
is sustained. J, W, 

Bismutli Bromide. By Y. Meter (Annalen, 264, 122 — 125). — 
Bismuth bromide boils at 453^, as the average of three experiments 
made with the air thermometer devised by the author and Gold- 
schmidt : the boiling point of bismuth chloride determined with a 
mercury thermometer was found to be 435 — 441® (uncorr.). 

F. S. K 

Certain Properties of Metals considered in Belation to the 
Periodic Law. By W. C. Roberts-Austee (Proc. Boy. Soc., 49, 
347 — 356). — In a previous paper (Phil. Trans.^ 1888, A, 339), the 
effect of about 0‘2 per cent, of impurities on the mechanical properties 
of gold was examined, the results showing that metals which diminish 
its tenacity and extensibility have high atomic volumes, while those 
which increase these propemes have either the same atomic volume 
as gold or a lower one. The behaviour of aluminium was exceptional. 
In the present paper, the mode of cooling of pure molten gold and of 
gold containing aluminium is studied. A thermoelectric couple of 
platinum and platinum containing 10 per cent, of rhodium was used, 
in conjunction with a mirror galvanometer and a photographic 
recording apparatus, to give a curve for the rate of cooling. Pure 
gold solidifies sharply at 1045® ; the curve for gold containing lead is 
somewhat similar, but that for gold containing 0‘47 per cent, of 
aluminium scarcely shows a distinct freezing point. The atomic 
depression of the freezing point for aluminium seems to be abnorm- 
ally small. Silver present in gold, up to as much as 4 per cent., does 

vot. LX. 4 i 
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not lower tte freezing point. Aluminiiim combines wifcb molten gold 
with great evolution of heat. J. W. 

Colloidal Sulphides of Gold. By E. A. Schneider (Ber., 24, 
2241 — 2247). — Colloidal aurous sulphide, AU 2 S, can be prepared by 
saturating a solution of aurous cyanide in potassium cyanide with 
hydrogen sulphide, warming carefully with hydrochloric acid until a 
brown turbidity is produced, and then submitting the whole to 
dialysis ; there remains in the dialyser a deep-brown, colloidal solu- 
tion of aurous sulphide which can be separated from the undissolved 
portions by decantation and filtration. The most concentrated solu- 
tions that can be obtained in this way contain 1‘74 grams of the 
sulphide per litre. When the colloidal solution is heated at 200 — ^230®, 
sulphuric acid is formed, and gold is deposited ; when the solution is 
frozen and melted again, the aurous sulphide is precipitated. On 
adding a colloidal solution of ferric hydrate to the colloidal solution 
of aurous sulphide, no reaction takes place even on warming. 

Colloidal auroauric sulphide, Au 3 S 2 » can be easily prepared by 
boiling the freshly precipitated sulphide with potassium cyanide 
until about one half of the sulphide is dissolved, and then submitting 
the remainder to dialysis; the dark-brown liquid obtained in this 
way is separated from the undissolved sulphide by decantation and 
filtration. The most concentrated solutions that can be obtained 
contain 0'8 gram of the sulphide per litre; when the solution is 
frozen, it behaves like the solution of aurous sulphide, but it under- 
goes no change when heated at 240®. 

When auroauric sulphide, either the colloidal or the ordinary 
modification, is warmed with a solution of anric chloride, the whole of 
the gold is deposited, with formation of hydrochloric acid and sulph- 
nric acid; it is probable that the metallic gold found in nature has 
been formed in a similar manner by the action of hydrogen sulphide 
on solutions of anric chloride. F. S. K. 

Derivatives of Carbonyl Chloroplatinite. By F. Mylius and 
F. Fobrsteb (Ber., 24, 2424 — 2443). — Carbonyl chloroplatinite 
(Schutzenberger, Ann, Ohim, Phys, [4], 21, 350 ; Pnllinger, Trans., 
1891, 598) has a distinctly basic character, and dissolves in excess of 
hydrochloric acid with a lemon-yellow colour, due to the formation of 
a very soluble and unstable substance, having probably tbe composi- 
tion COPtCUjHCl. The solution of this hydrochloride is readily 
prepared by shirring the sublimate obtained in Scbtitzenberger’s 
reaction (he, dt.) with concentrated hydrochloric acid for some time, 
since the dicarbonyl chloroplatinite which is also present is decom- 
posed by the acid into carbonyl chloroplatinite, with the evolution of 
carbonic oxide containing a small proportion of carbonic anhydride. 
When rapidly evaporated to dryness in a vacuum, the solution leaves 
a crystallised residue of carbonyl chloroplatinite; on a water-bath, 
however, complete decomposition ensues, with the separation of 
metallic platinum. So long as the acid is concentrated, the solution 
of the c^oroplatinite is stable ; on dilutiou with water, no alteration 
866148 to be produced for a short time, but suddenly the colour changes 
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to brownish-black, and platinum separates in flocks, owing to an almost 
complete decomposition of the chloroplatinite into platinum, carbonic 
anhydride, and hydrochloric acid, as represented in SchUtzenberger’s 
equation COPtCb 4* H 2 O = CO 2 + Pt + 2H01, a very small portion 
only of the substance remaining unaltered in the acid solution. 
Concentration and temperature also have a marked influence on the 
stability of the solution, rise of temperature bringing about a similar 
decomposition. The separated platinum contains a trace of chlorine, 
but in contact actions and other respects resembles platinum black 
fcf., however, Pullinger, Zoc. cU,). The hydrochloric acid solution of 
the chloroplatinite is a powerful reducing agent, reducing silver, 
gold, and mercury salts from their solutions. On the addition of 
stannous chloride, the solution becomes yellowish-red, and on treat- 
ment with concentrated sulphuric acid and a trace of fuif uraldehyde 
gives a purplish-red coloration. 

Carbonyl chloroplatinite not only combines with hydrogen chloride, 
but also forms a series of yellow, crystalline, double salts with soluble 
metallic chlorides; these, however, are difGlcult of isolation, on account 
of their great solubility, and the readiness with which they are 
decomposed by water. Double salts of the general formula 
OOPtObjRHCl are obtained by combination with the hydrochlorides 
of amines, and these, when not too soluble, serve as an additional 
means of characterising the bases. 

Amylamine carhonyl cJiloroplatimte hydrochloride^ 

COPtObAHiaNHOl, 

ciystallises from dilute hydrocbloric acid in golden-yellow scales, 
melts at 184®, and dissolves readily in alcohol and ethyl acetate, less 
readily in etber, benzene, and chloroform, but is decomposed by 
water, with the production of a black colour. 

AmUne carhonyl chloroplatinite hydrochloride^ OOPtOhjCcHTiNTBECl, 
crystallises in lustrous, golden scales, melts, when rapidly heated, at 
210 — ^212® with decomposition and blackening, and is sparingly soluble 
in the ordinary solvents, with the exception of alcohol and ethyl 
acetate. 

Pyridine carhonyl chloroplatinite hydroMoride^ COPt0l3,CsH5NB[01, 
forms strongly lustrous, transparent, golden-yellow prisms, and can 
be crystallised from dilute hydrochloric acid, but is slowly decom- 
posed by water. 

Quinoline carhonyl cMoroplatinife hydrochloride, OOPtCl 2 ,C 9 H 7 NHCl, 
crystallises from hydrochloric acid in bright-yellow needles, melts at 
166®, and dissolves readily in alcohol and ethyl acetate. These com- 
pounds, when heated frequently, give a snblimate containing platinum, 
and it is possible that the loss 6f platinum so often noticed in 
analyses of platinochlorides is to be referred to the formation of com- 
pounds of this character, since it is conceivable that reactions muy 
ensue between platinum, carbonic oxide, and chlorine during the 
combustion. 

The determination of the percentage of carbonic oxide in these 
compounds by elementary analysis presents no difficulties, but as they 
evolve the gas on treatment with potassium cyanide, it is also possible 

4 t 2 
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to estimate tlie percentage volnmetrically- The chief reaction is 
represented by the equation COPtCl2 + KCTf = K5Pt(C]S^4 + 
2KC1 + CO, but the gas contains in addition from 3 — 8 per cent, of 
hydrogen, and a small proportion of carbonic anhydride. These in 
all probability owe their presence to two subsidiary reactions, one 
between the chloroplatinite and the alkaline solution of the cyanide 
with the production of carbonic anhydride and platinum, and a 
second between the platinum so obtained and the cyanide with the 
formation of hydrogen, in accordance with the equation Pt + 4KCJSr 
+ 2HaO = K2Pt((S?)4 4- 2KHO + H2, whence it follows that the 
amount of carbonic oxide in the compound is given by the sum of the 
volumes of carbonic oxide and hydrogen evolved. The analysis is 
conducted in an atmosphere of carbonic anhydride, and the liberated 
gas collected in an azotometer filled with caustic potash solution. 

Carbonyl bromoplatinite (see Pnllinger, he. cit.) is formed when the 
hydrochloric acid solution of the chloroplatinite is evaporated on a 
water-bath in a current of hydrogen bromide, and can be freed from 
traces of platinum and platinous bromide by crystallisation from 
benzene. It crystallises in orange-red needles, melts at 181 — ^182® 
without appreciable decomposition, and dissolves readily in benzene 
and hydrobromic acid, but is immediately decomposed by water into 
platinum, carbonic anhydride, and hydrogen bromide. It yields a series 
of crystalline double salts with metallic bromides and with the hydro- 
bromides of amines, and of these pyridine carbonyl bromoplatinite 
hydrobromide^ C0PtBr2,C&H4N‘,HBr, crystallises from hydrobromic acid 
in yellow needles, which melt at 203 — 203® without decomposition. 

Carbonyl iodoplatinife^ COPtl2, is obtained by adding dilute hydriodic 
acid to the hydrochloric acid solution of caibonyl chloroplatinite, 
dissolving the resulting brick-red, amorphous precipitate in hydriodic 
acid, evaporating to diyness on a water-bath, and crystallising the 
residue from benzene. It is simpler, however, to evaporate the mix- 
ture of chloFoplaiinites obtained in Schiitzenberger’s reaction with 
concentrated hydriodic acid, and purify the residue from platinum 
and platinons iodide by crystallisation from benzene. It forms red, 
rod-like crystals, which exhibit a violet shimmer, and resemble 
chromic anhydride in colour. It melts at 140 — 150®, decomposes with 
the liberation of iodine at a slightly higher temperature, and dissolves 
readily in benzene and ether. The alcoholic solution becomes turbid 
on warming, owing to the separation of platinous iodide, and later of 
platinum. Water decomposes it somewhat slowly, with the formation 
of a dark-coloured precipitate containing iodine ; ^kalis set platinum 
free, and potassium cyanide reacts with it, liberating carbonic oxide. 
Carbonyl iodoplatinite forms doable salts with metallic iodides, and 
of these the compound with potassium iodide, C0Ptl2,KI, crystaHises 
in yeDowish-brown scales, melts at 150 — 180° with decomposition, 
and is readily soluble in water, alcohol, and ether, but insoluble in 
benzene and chloroform. 

THm^thyhmine carbonyl iodoplatinite hydinodide^ 00Ptl2,TSrMes,HT, 
crystallises in oblique-angled, orange-yellow tables, melts at 95° with- 
out decomposition, and is readily soluble in water, by which, however, 
it is slowly decomposed. 
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Wlien a solution of carbonyl cbloroplatinite in concentrated bydro- 
cbloric acid is gradually treated with a 10 — 20 per cent, solution of 
pota*?siam thiocyanate until the precipitate first formed is redissolved, 
a double salt of the composition 00Pt(ClTS)2,KCNS, separates in the 
cold, ill small, yellow needles. This is readily soluble in alcohol, and 
the solution, on warming with water, becomes red, gas being evolved, 
a like result being obtained when the salt is dissolved in aqueous 
potassium cyanide or thiocyanic acid. The double salt is also readily 
prepared in the crystalliue state by adding carbonyl iodoplatinite to 
an aqueous solution of potassium thiocyanate ; the crystals dissolve 
when the mixture is warmed, and on evaporation platinum thio- 
cyanate and carbonic oxide are obtained, owing to a decomposition of 
the carbonyl thiocyanoplatinite present in the double salt. 

Garhonyl thioplatinite^ COPtS, is formed as a brown precipitate, 
resembling platinum sulphide in appearance, when the hydrochloric 
acid solution of the cbloroplatinite is treated with hydrogen sulphide. 
The compound has little stability, decomposes when placed in a 
vacuum, bums with a slight explosion when heated at 300 — 400°, 
with the production of platinum, sulphur, carbonic anhydride, and 
sulphurous anhydride, and is insoluble in the ordinary solvents. 
Potassium cyanide reacts with it, Hberating carbonic oxide, and nitric 
acid decomposes it, with the evolution of carbonic anhydride and 
nitrous fumes. Under no conditions could carbon oxysulphide be 
obtained from it, heating at 100 — ^200° in a current of hydrogen 
leading only to the liberation of carbonic oxide and hydrogen sulphide. 
On dissolution in ammonium sulphide, it yields a very unstable, acidic 
compound, which can also be obtained by carefully adding carbonyl 
iodoplatinite to a solution of sodium sulphide, and to which the 
formula HgCOPtSa is provisionally assigned. 

Schiitzenbeiger failed to prepare an oxjgen derivative of carbonyl 
platinite by the action of alkalis on the cbloroplatinite. A compound 
of this nature, having possibly the composition GOPtO, is, however, 
obtained when the hyArochloric acid solution of the cbloroplatinite 
is stirred into a solution of sodium or ammonium acetate acidified 
with acetic acid ; the mixture at first becomes violet in colour, and 
then deposits a bluish-black, fiocculent precipitate, which, after 
washing with dilute acetic aci^ and subsequently with water, is free 
from chlorine, and gives a rapid evolution of carbonic oxide on 
treatment with potassium cyanide. The precipitate dissolves in con- 
centrated hydrochloric acid forming a yellow solution of carbonyl 
cbloroplatinite, reacts with caustic alkalis or baryta, in accordance 
with the equation OOPtO + 22^aHO = Pt + -h H 2 O, and, 

though stable in a vacuum, or even on gently warming, decomposes 
with slight explosion at 800 — 400° into platinum and carbonic an- 
hydride. 

So far, all attempts to isolate carbonyl platinite (COPt)jr have been 
unsuccessful ; the authors, however, intimate their intention to under- 
take further experiments with a view to its isolation. 

W. P. W. 

Ixidio-amBionium Compounds. By W. Paimabb (Per., 24, 
2090 — 2097). — ^In addition to the iridium pentamine compounds 
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already described by the author (this vol., p. 402), derivatives corre- 
sponding to the roseo- ” cobaltio compotmds have also been prepared. 
As these are almost colourless, the predz “ roseo- ” is unsuitable, and 
the author therefore proposes for them the term aquopentamirie com- 
pounds, on account of the fact that they differ from the pentamine 
compounds by containing an additional molecnle of water. 

In order to prepare the aquopentamine salts, a method is employed 
similar to that given by Jorgensen for the corresponding rhodium 
salts. Silver oxide alone is insufficient, and even when caustic 
potash is employed, the solution must be boiled for several hours. 

Iridium aquopenfamine chloride^ Ir(NH 3 ) 50 H 3 Cl 3 , is obtained by 
mixing 5 grams of the pentamine trichloride with 1^ times the cal- 
culated quantity of potash, and 50 c.c. of water, and boiling for five 
hours. The slight precipitate is filtered off, the filtrate partially frozen, 
and mixed with 30 c.c. of fuming hydrochloric acid. The precipitate 
thus produced is washed with cold hydrochloric acid (22 per cent.), 
and subsequently with alcohol, redissolved in water, and again pre- 
cipitated with concentrated hydrochloric acid. It separates from a 
concentrated solution in crystalline aggregates resembling those of 
ammonium chloride, has a sp. gr. of 2*494 at 15°, and on heating at 
100° loses water forming iridiopentamine chloride. It dissolves in 
1*2 — 1*5 parts of water ; the solution gives a yellow, crystalline pre- 
cipitate with chloroplatinic acid, and on the addition of sodium pyro- 
phosphate in small quantity yields a white, amorphous precipitate, 
which dissolves on further addition of the reagent, and then sepaiates 
out again in irregular, crystalline scales. With chlorine- water, it 
gives an intense violet coloration, which changes successively to dark' 
blue, pale-blue, bluish-green, and green, and becomes brown on the 
addition of ammonia. 

Iridioaquvpentamine hromide^ Ir(llH 3 ) 50 H 2 Bp 3 , is obtained in a 
similar manner to the chloride, hydrobromic acid being substituted 
for hydrochloric acid. It is a crystalline compound, has a sp. gr. of 
3*022 at 20*1, dissolves in 4 parts of water, and loses water at 100 , 
with formation of the pentamine salt. With potassinm feiricyaiiide, 
its solution gives a precipitate consisting of reddish-brown aggregates 
of crystals, and with sodium pyrophosphate, behaves exactly like the 
chloride. 

Iridium aquopentamine rntraie^ Ir(NH3)50H3(lSr08)3, is prepared by 
the addition of nitric acid to a solution of the hydroxide obtained 
by boiling a pentamine compound with aqueous potash, and is a 
crystalline precipitate consisting of microscopic, rhombic prisms. It 
I^RSolves in 10 parts of water at 17®, has a sp. gr. of 2*46 at 18®, and 
in its behaviour towards potassium ferricyanide and sodium pyro- 
phosphate resembles the bromide. When heated at 100°, it loses 
water, forming iridium pentamine nitrate^ Ir(NH 3 ) 5 (N 03 ) 3 , which 
requires 349 parts of water at 16° for complete solution, has a sp. gr. 
of 2*51 at 18*3®, yields a crystalline precipitate with platinic chloridf , 
aimc chloride, and barium dithionate, and gives a violet coloration 
with chlorine. 

The aqneons solution of iridium aquopentamine nitrate is partially 
converted into the pentamine sale on boiling, and the reverse reaction, 
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takes place on boiling a solution of the pentamine nitrate. A similar 
behaviour was observed hy Jorgensen with the corresponding rkodinm 
compounds. H. Gr. G. 


Mineralogical Chemistry. 


Kallilite, a New Nickel Ore. By H. Laspetees (Zeit Kryst 
Min., 19, 12 — 17). — ^A specimen of a mineral described as antimonial 
nickel glance, from the Friedrich, mine, at Scbonstein, on the Sieg, 
gave on analysis the following results 

S. Sb. As. BL Fe. Co. Hi. Total. 

14-39 44-94 2-02 11-76 0*28 0-89 26-94 101-22 

For this mineral the author proposes the name of bismuth antimonial 
nickel glance or kallilite. The mineral is an amorphous mixture of 
X mol. arsenical nickel glance, NiAbS, 13 mols. of antimonial nickel 
glance, NiSbS, and 2 mols. of bismuthic nickel glance, NiBiS. This 
last substance has, however, not been met with in a pure state. 

B. H. B. 

Syclmodymite, a New Cobalt Ore. By H. Laspetbes (Zeit. 
Kryat Min., 19, 17 — 21). — ^A mineral obtained from the Kohlenbaoh 
mine, at Eiseifeld, near Siegen, was found by the author to be a cobalt 
compound corresponding with polydymite, and he has given to it the 
name of sychnodymite. On analysis, the mineral yielded: — 

S. Cu, Fe. Co. Hi. Total. 

40-33 17-23 0-82 35-64 5-74 99*76 

B. H. B. 

Soxynite from Siegen. By H. Laspeyees (Zeit Kryst. Min,, 19, 
8 — 12). — In 18b7, Henbler described a new nickel ore from the Storch 
und Schonebeig mine, near Siegen. According to the analysis he 
published, this mineral possessed the interesting composition of a 
normal sidphantimonite of nickel. On analysing similar material, 
the author obtained the following results ; — 

S. Sb. As. BL Fe. Co. Hi. Total. 

16-22 42-93 10-28 0-68 0-40 1-13 28*91 100-55 

The mineral is therefore a perfectly normal antimonial nickel 
glance (nllmannite), NiShS, with an appreciable, bnt vatiable, 
isomorphons admixiiure of arsenical nickel glance (gersdorffite), 
NiAsS. B. H. B. 

Falkenbaynite from JoaebimsthaL By F. v. SAiaroBEEaEB 
(Jahrb. f. Mm., 1891, i, Mem. 274— 276).— In 1890 B. Scharizer de- 
bcrihed and analysed a new mineral from Joachimsthal, which he 
named falkenhaynite. A specimen that has been in the author’s 
possession since 1850 is found on analysis to be identical with faUcen- 
haynite. The author points out that this mineral so closely resembles 
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in composition the annivite of Brauns tbat the two minerals might 
well he inclnded nnder one name. The difference between the two 
minerals is that antimony predominates in falkenhaynite, whilst 
arsenic and bismnth predominate in annivite. Both minerals are 
interesting links between bonrnonite and bismnth-copper ore. 

B. B. B. 

Galmite and Golninbite from Delaware Co., Pennsylvania. 
By P. A. Gbnth (Zeit. Kryst. Min,^ 19, 85 — 86; from Ftoo. Amd. 
Nat. Sci. FThiladelphia^ 1889, 50 — 52). — Dark-green crystals of gaknite 
fonnd with mnscovite, quartz, albite, and garnet in a felspar quarry 
gave on analysis the following results : — 

AlsO^. ZnO. GuO. MnO. FeO. MgO. Total. Sp. gr. 

57*22 38*14 0*06 0*70 3*55 0*26 99 93 4 587 

The author also gives an analysis of some crystals of columbite 
found in Mineral Hill Township, Delaware Co., Pennsylvania. 

B. H. B. 

Monazite from Sweden. By C. W. Blomstbakd {Zdt Kryst. 
Min., 19, 109; from OeoL Foren. Fork., 11, 379). — ^TJnder the name 
of leararfvite, Eodominsky distinguished the monazite from ITya 
Kararfvet on account of its large percentage of fluorine (4*35 per 
cent.). An analysis of this mineral made by the author proves it 
to be nothing more tban an impure common monazite. 

At Holma, in the parish of Luhr, monazite occurs in compact 
masses of a yellowish-brown colour. The mineral has a sp. gr. of 
5*125, and on analysis yielded the following results : — 

Pg|C^ SiOg. ThOg. O^Og. LflgOg. TTgOg. PeO. 

26*59 2*16 10*39 29*62 26*43 2*54 0*75 

CaO. PbO. HgO. Total. 

0*88 0-31 0-52 100*19 

B. H. B. 

Ochrolite from Pajsbeig. By G. Flutk (Zdt. Kryst. Min., 19, 
96 — 97; from Ojver. 8v. Vd. Akad. Fork,, 1889, 5 — 13). — This 
mineral gave on analysis the following results : — 

PbO. SbgOg. d. 

76*52 17*56 7 72 

[Formula: PbiSbgOT 4- 2PbCla. The mineral crystallises in the 
rhombic system, and is isomoiphous with heliophyllite. 

B. H. B. 

Pormxda of Axinlte, By A. Kenngott (Jahrb. /. Min., 1891, i, 
Mem. 267). — On calculating the analyses of axinite from Cornwall 
and from Bourg d’Oisans given by J. B. Whitefield {Jahrb. f. Min., 
1891, i, 44), the author obtains the formula 2(Ca3Al206,Si306) + 
HlgBgOisSiOg. A recalGulation of Bammelsberg’s analysis leads to a 
similar result. B. H. B. 

GadoliHite and Homilite. By W. Petbbssok (Jahrb. f. Min., 
1891, i, Ref. 372 — 374; from Ofver. hongl. Vetemharps Ah. Fcrhandl., 
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45, 179). — ^The author gives analyses of gadolinite from seven Scandi- 
navian localities. The general formula deduced from these analyses 
is R''3(R”a)Si20io. Microscopic examination showed, however, that in 
each, case the mineral had undergone more or less alteration. 

Homilite also undergoes alteration, and consequently the older 
analyses are worthless for the determination of the composition of 
unaltered homilite. Quite pui^ material obtained from the I^orwegian 
soda-syenite gave on analysis the following results ; — 

HaO. H&aO. CaO. I*eO. YeoCa- CcgOg. H2O3 SiO^. Total. 

079 0-75 29*64 16*74 0*88 0*24 2*72 (16*61) 31*86 100*00 

The formula is thus GasFeBaSiaOio. B. H. B. 

Garnet from Kedabek, in Cancasia. By W. Muller (Jahrh. f. 
Min., 1891, i, Mem. 272 — ^273). — ^Very line specimens of garnet are 
found in the vicinity of Siemens’ Copper Works at Kedabek. The 
garnet occurs in limestone, and is used as a flux for copper smelting. 
In cavities in the massive mineral, yellow garnet crystals occur, 
measuring 4*6 cm. in length. On analysis, they yielded : — 

SiOa. CaO. FefOa. Ignition. Total. 

39*23 36*96 2273 1*76 0*14 99*81 

The mineral is thus a typical lime-aluminium garnet. 

B. H. B. 

Mesolite from Oo. Antrim. By J. S. Htlaed (Jahrh, f, Min,, 
1891, Bef, 400 — 401 ; from Proc. BubUn 8og., 1890, 411 — 419). 
— ^An acicular zeolite from decomposed basalt from Kenbane Head, 
2 miles west of Ballyoastle, Antrim, gave on analysis the following 
results : — 

SiOj. AlaOs + FeaO*. CaO. Ha,0. HjO. Total. Sp gr. 

46*60 27*65 2*69 13*28 10*10 100*02 2*26 

This corresponds with a mixture of 9 of natrolite and 2 of scolezite. 
The mineral is therefore galactite. B- H. B. 

Zircon from Aiistredia. By A, Schmidt (Zeit, Kryst, Min,, 19, 
66 — 58). — a collection of Australian minerals presented by 
M. V- Hantken to the University of Budapest, the author has de- 
tected some rounded crystals of zircon with an unusually perfect 
cleavage. On analysis, the crystals gave the following results : — 

ZrOj. SiOa. Total. Sp- gr. 

67*31 33*42 100*73 4*696 

B. H. B. 

Spberulitic Rocks from Go. Down. By J. S. Hyland (Jahrh, 
f, Min., 1891, i. Ref. 399 — 400 ; from Proc. Boy, Dublin 80c., 1890, 
420—437), — Spherulitic rocks are met with at three places in the 
Moume Mountains. The rock occurring at Hewcastle is porphyritic 
with felspar and rounded quartz. On analysis, it gave the following 
results: — 
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SiO> AI2O3. Pe^Oj. PeO. CaO. MgO. K2O. NagO. H5O. Total. 

(70*01) 13*79 1*8S 0*51 1-43 0 72 6*90 3*69 1*07 100 00 

B. H. B. 


Organic Chemistry. 


Electrolysis of Metallic Thioc3raiiates, and the Decompo- 
sition of Alkaline Thiocyanates. By L. K. Praxkcl {OJiem, Centr,^ 
lb9l, i, 615 ; from Proc. Ghem. Sect. FranhLattd Inst.^ February, 1891). 
— When a concentrated aqueous solution of ammonium or potassium 
thiocyauate is subjected to a weak yoltaic current (1*5 c.c. of hydrogen 
and oxygen evolved per one minute), a yellow precipitate is finally 
formed which Bunge (Ber., 3, 297) and Lidoff (Ber., 17, 252 Ref.) name 
p-teudotbiocyanogeu. The author has observed the odour of sulphur 
compounds at the same time. 

Mercury and gold may be completely deposited from their solutions 
in potassium and ammonium thiocyanates, as also cadmium, although 
the latter metal is obtained as a spongy mass. In the case of pallad- 
ium, nickel, cobalt, and zinc, the metals are primarily deposited from 
the solution, bub later they are redissolved, owing possibly to the 
formation of an alkaline cyanide, the solvent action of which is not 
interfered with. Iron and manganese are hut partially precipitated, 
and the deposited metal is so liable to oxidation that it cannot be 
exposed to the air without suffering change. Arsenic is not deposited 
at all. Lead is completely precipitated, hut partly as sulphide. With 
antimony, bismuth, and tin, no very satisfactory results were obtained. 

The author considers it probable that Miller’s Canarin (B. PaL 
Chem. Centr., 1885, 925; al^ Abstr., 1885, 107) is identical with 
pseudothiocyauugeu, hut that the precipitate obtained by the electro- 
lysis of a solution of ammonium thiocyanate is not pseudothio- 
cyanogen. J. W. L. 

Folymeride of Trimethylacetonitrile. By M. Fbeund and 
F. Lexze {Her., 24, 2161 — ^2167). — ^The colourless liquid boiling at 
150 — 160"’ which is obtained in the preparation of trimethylaceto- 
nitrile from tertiary butyl iodide (compare Abstr., 1890, 1388) has the 
empirical formula but vapour density determinations by 

Meyer’s method have show-n that its molecular formula is O1QII18N2. 
When heated with concentrated hydrochloric acid at 100°, it is de- 
composed into trimethylacetic acid, butylamine, and ammonia ; it is 
also decomposed by alcoholic potash with formation of butylamine, 
but trimethylacetic acid could not be detected in the reaction product. 
On reduction with sodium and alcohol, it yields two bases, which seem 
to have the oompositiou C4HUN and CeKifthf respectively. 

F. S. K. 

Gomponnd of Alcohol and Sodium Bisulphide. By L. DBHo^T 
(/. PharpUj 23, 644 — 547). — If a mixture of anhydrous mono- and 
poly -sulphides of sodium is placed in absolute alcohol, the liquid 
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gradually assumes a yellow colour, and a sliglit, alfcliongfli clearly per- 
ceptible, rise in temperature may be noted. The mixture is heated 
giadually to boiling, allowed to cool, and filtered from the excess of 
sulphide. On adding perfectly dry ether, an abundant, slightly crys- 
talline precipitate is produced. If the ether is not perfectly dry, 
beautiful, crystalline needles first appear, followed by the less crystal- 
line deposit above. The precipitate first formed with moist ether 
appears to take water of crystallisation, and when the ether has thus 
been rendered dry, the granular precipitate follows. The precipitate 
is very hygi*oscopic. When rapidly drained, placed over sulphuric 
acid, or heated at 100°, it loses about 40 per cent, of its weight. The 
compound thus obtained was analysed, and corresponds with the 
formula O2H6O + OKaS. The original precipitate would be sensibly 
02HeO,]SraS. J. T 

Actloii of Fhosphoras Oxychloride on Ethyl Silicates and 
Silicon Ethoxychlorides. By H. JN. Stokes {Amer. Ohem. J., 13, 
244 — 253). — Silicon ethoxytriehloride, SiCU-OEt, reacts with excess 
of phosphorus oxychloride at 180° to form silicon tetrachloride, ethyl 
chloride, and a white, ainorphons substance which does not contain 
free silicic acid, and which gives on analysis numbers correspouding 
with the formula SiP20b0l3. Silicon oxychloride is not formed. The 
author considers that this substance is a chloride of silicopyi*ophos- 

O’POCl 

phoi-ic acid, possibly of the constitution OzlSi<Q.pQQj>*0, and 

that it is formed according to the equation 4SiCh'0Et + 2P0018 = 
SSiCli + SiP2060l2 + 4E6CL If the ethoxytriehloride is in excess, 
the reaction is similar, bat the silicophosphoryl chloride formed is 
of different composition. Neither the acid nor its salts could bo 
isolated. 

SilicopyropJio^haryl Monde, SiP208Cl3, is a white, bulky, hygro- 
scopio substance, freely soluble in alcohol and water. In contact with 
moist air, it loses hydrochloric acid, and when heated it gives off first 
phosphorus oxychloride and then phosphorus pentoxide, leaving 
finally a vitreous residue consisting of silica embedded in a matnx, 
probably of the compound Si02,Pi06. At 100° it is completely de- 
composed by phosphorus pentacliloidde into silicon tetrachloride and 
phosphorus oxychloride. A cold aqueous solution from which the 
chlorine has been removed by excess of silver nitrate yields, in order, 
on the addition of ammonia, silver pyrophosphate, silver orthophos- 
phate, and silica. 

The reaction of phosphorus oxychloride with the other silicon 
ethoxychlorides is essentially similar ; — 

2SiCl2(OEt)2 + 2POOI3 = SiCI* 4 - SiPaOeOh + 4EtOL 
4Si01(OEt)3 + 6POOI3 = SiCh + SSiPaOsOla + 12EtCl. 

Ethyl orthosilicate reacts with phosphorus oxychloride according 
to the equation Si(OEt)4 + 2POCI3 = SiP3O30l2 + 4Et01. 

Hexethyl disilicate reacts with phosphorus oxychloride at 100° with 
the formation of ethyl chloride and a silicophosphoryl chloride much 
like that described above, but difftreut in composition. 
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A mixtiTiTe of the etlioxychlorides formed by heating the hefceth} 
disilicate with silicon tetrachloride at 200® reacted with phosphon^* 
oxychloride with the formation of silicon tetrachloride, ethyl chloi'ide, 
a silicophosphoryl chloride, and silica. No silicon oxychloride was 
formed. Jn. W. 

Attempt to Prepare Tertiary ButylcarbinoL By M. Fbeund 
and F. Lbnzb (Per., 24, 2150—2161). — ^The compound obtained by 
treating tertiary amylamine hydrochloride with silver nitrite (com- 
pare Abstr., 1890, 1388) is not tertiary bniylcarbinol as it was at first 
supposed, but is identical with the dimethylethylcarbinol, GMe 2 Et‘OH, 
piOTiously described by Wischnegradsky (Abstr., 1878, 393) ; the 
lormation of this compound &om the tertiary amine can be explained 
by assuming that the tertiary bntylcarbinol first pmduced undergoes 
an intramolecular change analogous to that which takes place in the 
conversion of pinacones into pinaoolines. F. S. El, 

Snlphiir Compotinds in Ohio Petroleum. By C. F. Mabeby 
and A. W. Smith {Amer. Chem. J., 13, 283 — ^243 ; compare Abstr., 
1890, 350). — In the commercial process of refining petroleum the 
sulphur compounds are extracted by treatment with concentrated 
sulphuric acid. The “ sludge acid thus obtained, on dilution and 
treatment with slaked lime, yielded a semi-solid mass, from which, by 
distillation with steam, a colourless oil was obtained containing 
14*97 per cent, of sulphnr. This oil was distilled first under a 
pressure of 150 mm. and subsequently under a pressure of 100 mm., 
and the following main fractious were collected : — 

Fraction ... 70-76° 80-90° 98-101" 135-145° 148-155° 185-200° 

Sulphur, per 

cent 2*60 7*34 18*23 15*52 16*44 14*21 

The fractions containing sulphnr formed compounds with mercniuc 
chloride, those of lower boiling point giving crystalline substances, 
and those of higher boiling point viscons oils, which solidified after 
a time or when recrjstallised from benzene. Platinum compounds of 
the type E 2 S,PtGl 4 were readily formed. All the fractions combined 
energetically with bromine. 

The products collected below 101° at 100 mm. pressure were iredis- 
tilled under ordinary pressure. The fractions distilling below 125° 
combined with hydixibromic acid to form oily substances ; the pro- 
duct thus obtained from the fraction boiling at 80 — 90° was found to 
be monobrombeptane. Analysis of the mercury compounds obtained 
from the fraction boiling at 110° and upwards revealed the presence 
of methyl, ethyl, propyl, and butyl sulphides. 

The fraction from the sulphuric acid extx*act boiling at 80 — 90° 
under 150 mm. pressure consisted of higher sulphides, together with 
oily substances free from sulphur. The sulphides were separated 
from the latter by means of the mercury compounds, which were 
precipitated by alcoholic mercuric chloride as viscous or crystalline 
componnds easily decomposable by hydrogen sulphide. Propyl sulphide 
was probably present in this fraction. The fra.<^ons of higher boding 
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point were identified as ethylpentyl, normal and isobutyl, and hexyl 
sulphides ; butylpentyl and pentyl sulphides were probably also pre- 
sent. The fractions of higher boiling point than hexyl sulphide were 
not examined. 

In order to further investigate the nature of the lighter oils, crude 
naphtha distillate,” boiling below 150®, was treated with aqueous 
mercuric chloride, and the precipitate thus obtained decomposed by 
hydrogen sulphide in the presence of alcohol. The sulphur oils 
separated from the alcoholic solution on the addition of water, and on 
distillation under atmospheric pressure collected in fractions which 
were identified as methyl, ethyl, ethylpropyl, and normal propyl 
sulphides. 

Small quantities of sulphur compounds were obtained directly from 
crude petroleum. Jn. W. 

l.-Sorbitol. By E. Fischer and B. Stahel (Ber., 24, 2144*). — 
Further experiments have shown that the hexahydric alcohol obtained 
by the reduction of l.-gulose (this vol., p. 677 ) is, in fact, the optical 
isomeride of ordinary sorbitol. When the syrupy alcohol, purified 
by means of its benzal derivative, is dissolved in warm 90 per cent, 
alcohol (7 parts), small needles are deposited in the course of about 
eight days; this crystalline product contains a large quantity of 
water, resembles ordinary sorbitol very closely in appearance, and, 
after having been kept for three days over sulphuric acid under re- 
duced pressure, it melts at about 75® and has the composition 
CeHiiOe + iHiO. It can only be distinguished from ordinary sorbitol 
by its optical properties ; it is feebly Imvorotatory in presence of 
borax, whereas ordinary sorbitol is feebly dextrorotatory ([a]®*® = I’-Ii®) 
under the same conditions. F. S. K. 

Gonfignraiioii of Qrape Sugar and its Isomerides. By E. 
Fischer (JBer., 24, 1836 — 1845). — The experimental evidence afforded 
by a study of the members of the sugar group is in such complete 
accordance with the theory of the asymmetric carbon atom that it is 
possible, even with our present knowledge, to employ this theory as a 
basis for the classification of these substences. 

The theory accounts for the existence of 16 isomerides having the 
structure of grape sugar, but this number is reduced to 10 in the 
case of those derivatives of grape sugar, the molecule of which is 
symmetrical ; in the table (next page), taken from Van’t Hoff and 
Herrmann’s Die Lagerungen der Atome im Baume,” these 16 
different modifications are shown, the forms numbered 11 to 16 being 
identical with those numbered 5 to 10 in the case of the hexahydric 
alcohols and dicarboxylic acids. 

Now, in attempting to determine, with the aid of observed facts, 
which of these 16 forms should be assigned to grape sugar, it is 
necessary in the first placo to consider the case of saccharic acid. Of 
this acid the two optically active forms of opposite sign are known, 
and, in addition, it has been shown that d.-saccharic acid can be ob- 
tained on the one hand from d.-glncose, and on the other from the 
stereochemical isomeride d.-gnlose (this vol., p. 677) ; it follows, 
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therefore, that the configurations of the two saccharic acids must he 
represented by two among the fonns numbered 5 to 10, because these 
are the only modifications which could be produced fi“om two stereo- 
chemically isomeric sugars. Since two of these forms, namely, those 
numbered 7 and 8, are optically inactive, they may at once be dis- 
missed from consideration ; those numbered 6 and 10 may also be 
excluded, as is shown by the following arguments: — Glucose and 
mannoso differ &om one another only in this, that the arrangfement 
of groups around the asymmetrical carbon atom, marked in the ac- 
companying formula with an asterisk, is not the same in the two 
compounds — 

0H-CH3-CH(0H)-CH(0H)-CH(0H)-0H(0H)-CH0. 

This is also the only difference between gluconic acid and mannonic 
acid^ sorbitol and mannitol, saccharic acid and mannosaccharic acid. 
Tlie &ct8 on which this statement is based, and which all lead to the 
same conclusion, are: — (1.) Mannose and glucose yield the same 
osazone. (2.) 1. -Mannonic acid and l.-gluconic acid are both produced 
from arabinose by means of hydrogen cyanide. (3.) When fructose 
is reduced with sodium amalgam, it is converted into a mixture of 
mannitol and sorbitol. (4.) Mannonic acid and gluconic acid can be 
converted one into the other at will by heating with quinoline. 
(5.) All attempts to resolve gluconic acid and mannonic acid into 
two components have been unsuccessful. If, therefore, saccharic acid 
or, what com s to the same, sorbitol has the conBguration numbered 
either 6 or 10, mannosaccharic acid or mannitol must have the con- 
figuration 7 or 8 ; but the latter are the optically inactive systems 
and must, therefore, be excluded because both mannitol and manno- 
' saccharic acid are optically active. It follows from these arguments 
that d.- and l.-saccharic acid can only have the configurations 
numbered 5 and 9, and since it is immaterial wbicb is designated with 
4- , and which with — -jthe configuration numbered 5 may be assigned 
to d.-8acchaTic acid, and that numbered 9 to L-sacchaiic acid. 

IStow, there are two aldoses corresponding with d.-saccharie acid, 
having the canfigurations ; — 
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CH0-CH(0H)CH(0H)-0H(0H;-CH(0H)-CH3-0H 
- + + + 

and OHO-CH(OH)-CH(OH)-CH(OH)-CH(On)-CH,OH 
+ + + - 

rf*speoKTely ; in order to decide wHoli of tlieBe formnlffl represente 
d -glucose and whicli d.-galose,it is necessary to study some tacts re- 
garding arabinose and xylose. 

In the drst place, araHnose can be converted into l.-glncos'*, 'whilst 
xylose, under the same conditions, yields L-gnlose; there rcnnaiuB, 
therefore, a choice between the two formnles : — 

CHO-CH(OH)*CH(OH)-CH(OH)-CH(OH)-CH/OH 
+ - - - 

and CHO*CH(OH)-CH(OH)-CH(OH)-CH(OH)*OH,-OH 

for l.-^lucose and 3.*-gTilo<?e. If the asymmetrical carbon atom Trliicb 
is marked witb an asterisk, and which only becomes asymmetric by 
synthesis, is taken away, it will be seen that there remain for xylose 
and arabinose the following two formnlas : — 

CHO-CH(OH)-CH(OH)-CH(OH)-OH*-OH 

and OHO-CH(OH)-CH(OH)-CH(OH)-CH,-OH. 

- - + 

Again, according to the theory, there may be eight isomeric pentoses 
having the constitution of arabinose and xylose, but this number is 
reduced to four when the molecule becomes symmetrical; there 
are, therefore, only four pentahydric alcohols of the constitntion 
OH*CH 2 *[OH( OH)]s-OH 3 -OH and four trihydroxyglutaric acids. Of 
the latter there are two optically active modidcations, namely : — 

OOOH-OH(OH)-OH(OH)-CH(OH)-OOOH 
+ 4- 

and COOH-OH(OH)-OH(OH)-OH(OH)-OOOH, 


and two inactive modifications, which probably could not be distin- 
guished from one another. It is possible, therefore, to decide which 
of the above two formulae represents arabinose aud which xylose by 
observing the optical properties of the corresponding pentahydric 
alcohols or dicarboxylic adds ; experiments have shown, in a very 
decided manner, that arabinose has the configuration represented by 
the first, and xylose that represented by the second formula. 

Arabitol, prepared from arabmose, is laevorotatory in presence of 
borax (compare Fischer and Stahel, this vol., p. 667) ; this is also so 
in the case of the trihydroxyglxttaric acid prepared from arabinose, as 
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will be shown below. Xylitol, obtained from xylose, is, on the other 
hand, optically inactive (Zoc. dt.) even in the presence of borax, and 
so is the tribvdroxyglntaric acid prepared from xylose (see below). 
Now, since the hydroxy-acids, if optically active at all, invariably 
possess a high specific rotatory power, it may be assumed with con- 
fidence that these derivatives of xylose really are optically inactive 
and that the configuration just assigned to xylose is the correct one. 

The configurations of the members of the hexose group are easily 
deduced from the above considerations and may be expressed as 
follows: — 

Aldoses ; CHO-CH(OH)-OH(OH)-CH(OH)-OH(OH)-OH3-OH. 


d.-Glucose 

— 

+ 

4- 

4- 

l.-GIucose 

4* 

— 

— 


d.-Gnlose 

+ 

+ 

4- 

— 

L-Gulose 

— 

— 

— 

4- 

d.-Mannose 

+ 

4- 

4- 

4 

l.-Mannose 

— 

— 

— 



As regains galactose, there remains a choice between four configura- 
tions, as will be seen by a comparison with the formulae of mucic acid 
and with those of allomncic acid. 

Xetoses : CH2(0H)-C0*CH(0H)-CH(0H)-CB[(0H)-CHs-0H. 

d.-Fructose -|- 4. -I- 

l.-Fructose — _ 

The monocarboxylic acids, COOH-[OH(OH)]4*CH2'OH have the 
same configurations as the corresponding aldoses. 

Aluehtde-acids : OOOH-CH(OH)-OH(OH)-OH(OH)‘OH(OH)*OHO. 

Glncnronic acid -f- -j- 4 ^ 

Alcohols : OH-CH 3-OH(OH)-CH(OH>OH(OH)-OH(OH) -OHa-OH. 

d--3ilannitol 4 4 -|- 4 

L-Mannitol — — _ 

d.-Sorbitol — + + 4 

L-Sorbitol 4 — — 

DiCARBOXTLIC acids : 

COOH-OH(OH)-OH(OH)-CH(OH)*CH(OH)-COOH. 

d.-Saccharic acid — 4 4 4 

l.-Saccharic add 4 — — — 

d.-Mannosaccha- 

ric add .... 4 4 4 4 

I.-Mannosaccha- 

ricacid. — — — _ 

In addition to the above, two other members of this group, namely, 
mucic acid and isosaccharic acid, are known. The former is optically 
inactive, and when treated with pyridine is converted into an inactive 
allomncic add ; these two isomerides have in all probability the con- 
figurations (— H 4) and ( h 4). 
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A second isomeride of mncic acid, 'which is, however, optically 
active, has been obtained by treating galactonic acid with quinoline 
and oxidising the product with nitric add ; this modification has 

probably the configuration (-| h 4-) or ( 1 ). There 

remain then for isosacchaxic acid only the two configurations 
(H- “ — +) and (— 4- H ). 

The 'dews expressed above are of course tenable only when it is 
assumed that the theory of the asymmetric carbon atom is true and, 
further, that no stereochemical iutramolecnlar change occurs in those 
reactions by which trihydroxyglutarie acid and saccharic acid are 
produced from xylose and arabinose. Of the facts mentioned above 
in support of these views, the conversion of xylose into optically 
inactive trihydroxyglutarie acid and the proof that this acid is not 
identical with the compound obtained from arabinose have yet to be 
desmibed. 

Inactive tnhydroxijglutaric acvl^ CsHgO?, is formed when xylose is 
oxidised with nitric acid of sp gi’. 1*2 (2^ parts) at 40° as described 
by Kiliani in the oxidation of arabinose ; it is isolated by means of 
its calcium salt, the yield of which is 18 grams from SO grams of the 
sugar. It crystallises from hot acetone in well-defined, colourless 
plates, melts at 145*5° (eorr.), decomposes at a higher temperature, 
and is very readily soluble in water and hot alcohol, but much more 
sparingly in warm acetone, and almost insoluble in chloroform and 
ether. It is optically inactive, and does not act on Fehling s solution, 
but it reduces ammoniacal silver nitrate on warming ; in a solution 
of the acid, lead acetate and barium acetate produce precipitates, that 
obtained with barium acetate being soluble in excess of the reagent. 
The calcium salt is very sparingly soluble in water. The ^potassium 
salt, OsHaOiKa, is very readily soluble, and remains as a syrup on 
evaporating its aqueous solution; this syrup solidifies after some 
time, and can then be recrystallised from water, from which it sepa- 
rates in well-defined, hexagonal plates or prisms containing 2 mols. 
HaO, which are expelled at 130°. This acid is easily distinguished 
from the isomeride obtained from arabinose by its melting point, 
optical inactivity, and the composition of its ^ta^sium salt. When a 
10 per cent, solution of the acid is heated with phenylhydrazine, the 
hydraside commences to be deposited in about half an hour ; it crys- 
t^lises in colourless plates, sinters together at about 175° when 
quickly heated, melts at about 210° with decomposition, and is very 
sparingly soluble iu hot water and alcohol. That inactive tri- 
bydroxyglntaric acid contains a noimal carbon chain is proved by the 
fact that, on reduction with hydriodic acid and amoiq>hous phos- 
phorus, it is converted into glutaiuc acid (m. p, 95 — 96°). 

The specific rotatory power of the trihydroxyglutarie acid prepared 
from arabinose is [a]j> = —22*7° at 20° ; the rotatory power under- 
goes no change in the course of 24 hours. The above views on the 
configuration of the members of the sugar group render it possible to 
foresee a whole series of reactions which can be carried ont by known 
methods ; as an example, the reduction of d.-mannosaccharicacid may 
be quoted. If this compound has the coufiguratiou assigned to it 
above, it is immaterial which of the two carboxy-groups is reduced ; 

VOL. LX. 4th 
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i 1 otter words, only one acid, namely, d.-mannonic acid, can be pro- 
duced. Experiments have proved tbe correctness of this supposition ; 
when the double lactone of d.-raannosaccharic acid is treated with 
sodium amalgam in slightly acid solution, the only product is d.-man- 
nonic lactone. E. S. K. 

InfLnence of Inactive Substances on the Rotatory Power of 
Very Dilute Solutions of Grape Sugar. By N. W'ender (Ber., 
24, 2200 — ^2iJ03). — series of experiments has shown that Landolt’s 
formula c = 0*9484a ( Opthrhe Brehwigsvermogen^ 1879. 182) holds 
good in the case of grape sugar even in very dilute solutions 
(^0*1 — 0 4 gram in 100 c.c.), and also that the presence of carbamide 
and other inactive constituents of urine has no effect on the rotatory 
power of such dilute solutions. P. S. K. 

Rotatory Power of Levulose and Invert Sugar. By B. 
Tollens (Ber., 24, 2000). — Ost (this vol., p. lOOO) has overlooked tbe 
ticttbat Parens and Tollens (Anvalen, 257, 165) have found that 
the rotatory power of levulose is greater than hitherto accepted. 
The values given by both authors are in close agreement. 

W. P. W. 

Chemical Composition of the Membrane of Hant Cells. 
By E. SCHCLZE (Ber., 24, 2277 — ^2287 ; see also Ab&tr., 1889, 916 ; 
1890, 1456). — ^The constituents of tbe plant cell membrane are 
divided into those which are easily extracted with dilute mineral 
acids and those which are difficult to extiact. The author has already 
described six celluloses of different oiigin, converted them into 
glucoses by the method described by Plecbsig, and finally in all cases 
obtained grape sugar from them. He has now obtained three other 
cellulose preparations from pine wood (Phea exceha), from rye- 
straw (SccaZe cereaZe), and from red clover (Tnfoliumpratpvse), and 
has treated them in the same way, and obtained the sugar in a crys- 
talline condition. 

The wood cellulose was prepared by the sulphite method, aud 
before use was extracted with 4 per cent, bydiochloric acid. The 
<)ther cellulose preparations were prepared by ex'^racting the finely 
broken material with ether, d lute aqueous soda, 4 — 5 per cent, 
hydrochloric acid, then with F. Schulze’s reagent (cold, dilute nitric 
acid and potassium chlorate), and finally washed with dilute am- 
monia, water, alcohol, and ether. These three celluloses, on hydro- 
lysis, also yielded grape sugar, which was crystallised first fiom water, 
then from alcohol, and finally from methyl alcohol, aud was identified 
by its specific rotation, behaviour towards yeast, and by yielding 
saccharic acid when heated with nitric acid. 

Lastly, they have examined the cellulose preparation from sesame 
seeds, and have also obtained grape sugar from it. Ten celluloses 
have now been obtained which give grape sngar on hydrolysis, and 
an eleventh (cotton cellulose) has been examined by Plecbsig (Zeit. 
phjhwl. Chm., 7, 523). 

To determine if these celluloses yielded other glucoses besides 
grape sugar, tbe mother liquors were examined. In no case was 



ORGINIG OHBMISTET. 


117y 


galactose detected. Only in the crude crystallisable product from 
rye-sti*aw cellulose was a small quantity of a pentaglucose detected 
by means of hydrochloric acid and phloroglucinol. Mannose was 
obtained from many of the preparations in considerable quantity ; it 
was first detected in those prepared from coffee beans (Ber,^ 23, 
2582). A second experiment was made with a carefully prepared 
coffee cellulose. The preparation was obtained by extracting with 
4 per cent, hydrochloric acid, then treated with P. Schulze’s reagent, 
and washed with dilute ammonia, water, alcohol, and ether. It 
yielded a syrup which contained considerable quantities of d.- mannose. 
Mannose is also obtained from the cellulose from cocoa and sesame 
seeds. 

Besides these constituents, a substance is also present in the most 
carefully purified cellulose preparations which is convertible into 
xylose. The presence of the latter is shown by the violet colour 
produced on boiling the pi’eparation with hydrochloric acid and 
phloroglucinol. Those celluloses which colour most strongly when 
treated in this way yield a large proportion of furf nraldehyde. 

The author proposes to restrict the name cellulose to that con* 
stituent of the cell wall which is not dissolved by dilute mineral 
acids and alkalis, and scarcely attacked by F. Schulze's reagent, but 
is soluble in ammoniacal copper oxide, and yields grape sugar on 
hydrolysis. If, however, “ cellulose ’* be employed as a group-name, 
he proposes to call the above compound dextroso-cellulose, and the 
cellulose-like compound which yields mannose on hydrolysis is called 
niannoso-cellulose. Those constituents of the cell wall which dissolve 
easily in dilute minei’al adds, with formation of glucose, he calls 
hemicelluloses, and distinguishes them by the names of galactane, 
arabane, xylane, according as they yield galactose, arabinose, or xylose. 
A product which yields ]^th galactose and arabinose he proposes to 
call galacto-arabane, &c. E. 0. R. 

HexametbLylenamine. By L. Hartcjkg (-/. pr. Chem. [2], 43, 
597 — 598). — ^Hexamethylenamine is not split up eas’ly by hydro- 
chloric acid into ammonia and formaldehyde as heretofore supposed ; 
a considerable quantity of methylamine is formed, and can be sepa- 
rated by alcohol from the ammonium chloride and paraformaldehyde. 
Strong nitric acid acts on hexamethylenamine in glacial acstic add 
very violently with evolution of nitrous oxide, ammonia and methyl- 
amine being also formed. Hj^trous acid acts on it in glacial acetic 
acid evolving nitrogen and nitric oxide, and forming a white, 
amorphous substance which is decomposed by potash with formation 
of ammonia and methylamine. Snlphnrous add, acting on it in hot 
absolute alcohol, produces a white compound, OftHuNsSOa; when 
benzene is substituted for alcohol, the resulting compound is 
CfcHi2N4S02, which loses half its SOa at 60 — 70®. Ethyl chloracetate 
acts on hexamethylenamine at 100°, with separation of alcohol, to 
form the compound CuHasCUTsO, of which the platinochloride was 
analysed ; if the reaction takes place in hot alcohol, hexamethylen- 
nmine hydrochloride separates, whilst the above compound is precipi- 
tated from the filtrate on addition of ether. A. G. B. 

4 A; 2 
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Bigtiaiiide. By F. Emich 12, 5 — ^22) — The prodacta 

o£ decomposition of bi^nanide, obtained by tbe action of sulphuric 
acid of sp. gr. 1*47 at 200°, ^coholic potash at 100°, and red-hot 
lime, were compatacively simple, such as carbonic anhydride, am- 
monia, cyanic acid, and cyanamide (Emich, Abstr., 1883, 073, and 
1889, 1060). The author now finds that the decomposition of the 
} ase, by boiling it with baryta water, does not proceed so far as in 
tbe above mentioned cases, carbamide and guanidine being produced. 
Similarly from methylbiguanide are formed methyl carbamide, carb- 
amide, guanidine, and, perhaps, methylguanidine ; whilst phenyl- 
biguanide gives phenylcarbamide, cai*bamide, phenylguanidine, and 
guanidine. 

Biefhylhigi/anidp^ N'Et»*C(lfH)*!N’H'C(NH)-]SrH2, is obtained by 
heating at 130°, for some hours, a mixture of equal parts of diethyl- 
amine hydrochloride and dicyanodiamide The product is treated 
with chloroform, which dissolves the diethylbiguanide and any 
remaining diethylamine, the solution evaporated, the residue dis- 
solved in water, and the solntion thus obtained treated mth copper 
sulphate and potash, whereby the red copper compound is precipi- 
tated. From this, by solution in dilute sulphuric acid and precipita- 
tion of the copper with hydrogen sulphide, diethylbiguanide sulphate, 
NEta*C(NH)*NH*C(NH)-NHi,H2S04 4- BHjO, was obtained as a 
white precipitate on the addition of alcohol to the clear filtrate. It 
crystallises from water in clusters of small, flat prisms, is insoluble in 
ether, has an add reaction, sinters at 185°, and melts with decompo- 
sition at 197°. On heating at 100° in a closed tube for 3 — 4 houis 
with baryta water, it is decomposed with formation of diethylamine. 

fi-IHphenylliguairdde^ !N'Ph2*C(!NrH)*lsrH-0(l^H)*irjEr>, is obtained 
by heating together diphenylamine hydrocbloride and dicyanodiamide 
either alone or in alcoholic solution. It has a strongly alkaline reac- 
tion, crystallises in white needles, melts with decomposition at 
160 — 162°, and on treatment with dilute nitn’c acid gives a nitrafej 
OuHisN’fcHNOs, which has a neutral reaction, and melts with 
blackening and evolution of gas at 201 — 2n3°. The corresponding 
acid snlphate, (CuHj6N6)2,3H2S04, crystallises from water in spherical 
aggregates of needles, and furnishes diphenylamine when heated 
with lime. Cr. T. M. 

Guanidine. By F. Emich (MonatsJi,, 12, 23— 28).—- 
picrate^ CH5N8,08H2(N02)3*OH, is precipitated in a pure form when 
an aqueous solution of picric acid is added to a moderately concen- 
trated solntion of a salt of guanidine. The picrate is only sparingly 
soluble in water (1 part in 2630 at 9°), alcohol, and ether, and this 
propel ty makes it available for the quantitative estimation of the base. 
It crystallises in very characteristic forms, does not melt at 280°, bums 
at a higher temperature, and when struck does not explode. 

On treating guanidine caorbonate with a solution of sodium hypo- 
bromite, two-thirds of its nitrogen was evolved in the gaseous form, 
in accordance with tbe equation NBC0(NH2)3 -h 30 = HCNO -f- 
2&2O + N2, the cyanic acid being itself nndecomposed by hypo- 
bromite. 
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Sol at ions of guanidine carbonate containing phosphates and other 
inorganic baits necessary to bacterial life were not changed by PeniGth 
Hum glaiteum or by putrefying mine ; but the compound itself is not 
powerfully antiseptic. G. T. M. 

Oximes. By V. Mbtse (Anfialen, 264, 116 — 122). — It is a 
carious fact that the oximes of low melting point have a much more 
strongly marked acid character than their isomerides of high melting 
point 5 if, for example, bromacetophenone (1 mol.) or metboxyaceto- 
pbenone (1 mol.) is treated with hydroxylamine hydrochloiide (3 
mols.) and sodium hydroxide (9 mols.), an alkaline solution is 
obtained from which, on the addition of a large quantity of water, fcbe 
oxime of high melting point is deposited in an almost pure condition, 
whilst the isomeride remains in bolution, and is only precipitated on 
the addition of acids ; this difference of behaviour can be made use 
of for the separation of the two isomerides when only small quantities 
are present. 

Ohloraldldoxlme^ OCVCHIN^OH, can be easily prepared by treat- 
ing a mixture of chloral hydrate (1 mol.) and hydroxylamine hydro- 
chloride (4 mols.) wdth a quantity of water just sufficient to moisten 
the crystals throughout, and then warming gently, wrhen a colourless 
oil separates from the solution ; after warming for a short time, the 
oil is washed with water, then cooled in ice, and the crystalline pro- 
duct repeatedly washed with water and dried between blotting paper. 
It forms large, compact prisms, melts at 39 — 40®, boils without 
decomposition when heated in small quantities, and is readily soluble 
in alcohol and ether, hut insoluble iu water ; it is not easily obtained 
in crystals from its solutions, and its vapours have a very irritating 
action on the eyes. It is decomposed by concentrated alkalis witd 
almost explosive violence ; when treated with dilute soda, it yields 
hydrogen cyanide, hydrogen chloride, carbonic anhydride, and a 
colourless, resinous compound, but the formation of chloroform, 
formic acid, and hydroxylamine could not be observed ; on evapora- 
tion with concentrated hydi*ochlorio acid, the .oxime suffers decompo- 
sition, and there remains a ciystalline residue of hydroxylamine 
hydrochloride. 

Acetoxime combines zeadily with the chlorides of benzene-, para- 
toluene-, and naphthalene-^-snlphonic acid in presence of soda, 
yielding crystalline compounds which will he described in another 
paper ; analogous derivatives of benzopheuoue oxime cannot be easily 
obtained. F. S. K. 

Constltutiioxi of Aliphatic Eetozxes and the ActiozL of Sodium 
on Acetone. By P. 0. Freer (Amer. Chem- 13, 3U8— 322).— The 
author discusses at length the constitution of ethyl acetoacetate and 
acetone. 

Powdered sodium dissolves iu a solution of dry ethyl acetate in dry 
ethyl ether, and the resulting product yields nothing but ethyl aceto- 
acetate wheu treated witli hydrochloric acid. This would seem to 
point to the intermediate formation of Frankland’s hypothetical 
sodium derivative of ethyl acetate (Jahrh,^ 1865, 204). 
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A comparison of the properties of tetric acid, CsIfhOs (Absfr., 1888, 
1272), vrith those of ethyl acetoacetate seems to show that hydroxyl 
is present in the former, but not in the latter. Tetiic acid forms a 
crystalline compound with phenylhj di*azine, and is not reduced by 
sodium amalcrani. The sodium salt, NaCsHgOj + 3HjO, crystallises 
in p'ates, which lose their water of crystallisation in a vacuum over 
sulphui'ic acid. The anhydrous salt is stable at 120 °. Sodium 
tetrate does not react with ethyl iodide, but the silver salt yields 
ethyl tetrate, an oil boiling at 176° under a pi*essure of 50 mm. 
Ethyl tetrate is insoluble in water and cold aqueous soda, but 
soluble in alcohol and ether. It is hydrolysed by potash, showing 
that the ethyl gioup is attached to oxygen. Tetidc acid reacts 
with warm acetic anhydride to form a nenti*al, colourless oil, boiling 
at 178° under 50 mm. pressure. The oil, which has the composition 
of acetotetric acid, C 7 H 3 O 4 , is reconverted into tetiic acid by aqueous 
potash or alcoholic hydroxylamine. 

The author endorses the view that in carbon compounds containing 
both metal and ox 5 'gen, tbe metal is united to the carbon only in- 
directly through the oxygen. This would seem to involve a dijfference 
in constitution between ethyl acetoacetate and its sodium derivative . 
That this is tiie case is shown by the fact that the latter unites with 
ethyl cinnamate to form a crystalline additive product, whilst the 
former does not. Further details of this reaction are to be pub- 
lished. 

The formation of sodium acetonale (Abstr., 1890,956) has been 
further studied. The theoretical amount of hydrogen is displaced by 
the sodium, and a small amount of a condensation product, probably 
mesityl oxide, is formed (compare following abstract). Jx. W. 

Action of Ethyl Ghlorocorbonate on Acetone-sodinm. By 
P. C. FeehR and Gr. O. (Amer, Chem. J., 13, 322 — 326 ; com- 

pare preceding abstract). — Excess of acetone is added in an atmo- 
sphere of hydrogen so powdered sodium (1 gi*ani) co veiled with ether, 
and the calculated amount of ethyl cblorocarbouate (4*7 grams) is 
gradually introduced. As soon as the violent leaction is complete, 
the process is repeated unril a sufScient quantity of the product has 
accumulated. The sodium chloiide which separates out is then 
extracted with water, and the ethereal residue is evaporated, leaving 
a yellow oil, the greater pai*t of which boils at 128°, and appears, 
from analysis and vapour-density determinations, to be an isomeride 
of ethyl acetoacetate. The puriiied oil is colourless and insoluble in 
water, but miscible with alcohol and ether in all proportions. It does 
not react with phenylhydrazine or ferric chloride. Bromine com- 
bines with it slowly in the cold to form additive prodnets, but in 
sunlight acts as a substituting agent. On boiling with dilute hydro- 
chloric acid, it is decomposed quantitatively into carbonic anhydride, 
alcohol, and acetone. The authors suggest the formula 

Ca:GMe-0-C00Et 

for the new substance, and conclude that in acetone-sodium the metal 
ib combined wdth o^vgen. Jk. W. 
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"Acetone-potadi” and "Acetons-soda.” Bv 17. Val'bel (/. 
yr, Chem. [2], 43, 599 — 600). — \7heu acetone is lioated with solid 
potassiani hydroxide, a crystalline substance separates on the sni-face 
of the liquid after about five minutes, aud gradually increases in 
quantity. When it is dried by filter paper, washed free from excess 
of acetone by light peti oleum, and left in a desiccator, it forms a 
white powder which is very hygioscopic, and readily loses acetone. 
The anahses of this substance agree with the formula KHO + 
COMe,. 

“ Acetone-soda can be prepared in like manner ; it has not yet 
been investigated. A. G. B. 

Action of Chlorine on Methyl Ethyl Ketone. By D. Vladesco 
{Bull. Soc. Chim. [8], 5, 142 — 149). — ^Methyl ethyl ketone is chlorin- 
ated in a reflux apparatus by a slow stream of dry chlorine free from 
hydrogen chloride. The progress of the reaction is determined by 
the amount of hydiot>eu chloride collected in a flask containing dis- 
tilled water, connected to the condenser, twenty-four hours being 
required in cloudy weather to torm the monochloro-derivative. Hydro- 
gen chloride and excess of chlorine are expelled fi-om the product of 
the reaction by a current of carbonic anhydride, and after washing 
with dilate solntion of potassium carbonate, it is dried over calcium 
chloride and tmetionated. 

Jfromthe fraction boiling at 114 — 116®, metbyl chlorethyl ketone is 
separated by distillation, under reduced pressure, as a colourless liquid 
of an irritating, ethereal odour*. It boils at ll^** under a pressure of 
758 mm., has a vapour density of 3’8, and a sp. gr. at 0® of 1*032. 

By distillation, under reduced pressure, of the ft action boiling at 
164 — 166", a methyl dichlorethyl ketone is obtained as a colourless 
liquid boiling at 165® under a pressure of 753 mm. ; its vapour density 
is 4*8, and its sp. gr, at 0® = 1*096. 

Both the above chlorinated derivatives are insoluble in water, but 
dissolve in alcohol and ether ; they form crystalline compounds with 
sodiniA hydix)geu sulphite, and are reduced by nascent hydrogen to 
methyl ethyl ketone. Sodium hydroxide acts on monochloromethyl 
ethyl ketone to form dimethylketole (compare Abstr., 18i^0, 1234), 
so that its constitution is probably OOMe-OHClMe, whilst dichloro- 
methyl ethy 1 ketone, on treatment with potassiitm hydroxide, yields 
diacetyl, and is probably COMe*CCl 2 Me. T. G. H. 

PreparatiozL of Triacetin. By G. BOttixgeb (Annalen^ 263, 
359 — 360). — Triacetin can be veiy conveniently prepared by heating 
glycerol (20 c.c.) with acetic anhydride ( 10 c.c.) and finely divided 
potassium hydrogeu sulphate (50 grams) until the reaction is at an 
end and the two liquids have formed a homogeneous mixture, and 
then giadually adding a further quantity (2U c.c.) of acetic anhydride 
to the boiling solution, when a very energetic reaction takes place. 
After boiling for a short time, the solution is decanted from the salt, 
mixed with ether, filtered, the ether evaporated, and the product 
purified by fractional distillation. Tnacetin passes over at 264 — ^268®, 
and a smaller quantity of diacetin at about 285". if. S. K. 
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Cyanisonitrosoacetic Acid. By H. G. Soderbacm (Ber., 24, 
198:^ — 1992). — The acid previously described as fni*azaiicarboxylic 
acid (this vol., p. 827) closely resembles Wolff and Gans’ so-called 
cyanonitrosoacetic acid in properties (this vol., p. 897), and the only 
points of difference between the author’s acid and that of Wolff and 
Gans (stability in a desiccator and stability on boiling with caustic 
alkali) have been removed by a further examination of a fresh 
quantity of the acid under the conditions employed by Wolff and 
Ganz. The copper salt, CdXaOaCu -b 4 H 2 O, crystallises in six-sided, 
or seemingly four-sided, tablets of rhombic chaiaeter, is rather 
sparingly soluble in cold water, and, like the silver and calcium salts, 
agrees in all respects with the corresponding salt of Wolff and Gans’ 
acid. W. P. W. 

Alloisomerism : De-halogenisation of Ethyl Salts of 
Halogenised Acids. By A. Michael and 0. Schulthu&s (/. pr. 
Glism. [2], 43, 587 — 596). — ^Hitherto support for the Van’t Hoff- 
Wislicenus hypothesis has been sought for by de-halogenising 
halogen-alkj 1 compounds (Abstr., 1889, 236, 576 ). These compounds 
are difficult to prepare in a state of purity, and the authoi^s hope that 
a study of the ethyl salts of o^^-h^ogenised acids will prove more 
productive of results. 

When zinc acts on a cooled solution of ethyl a-)8-dibromopropionate 
in ether, zinc bromide is formed, and by taking the solution with 
water to remove this salt, evaporating off the ether, and distilling, a 
good yield of ethyl acrylate is obtained. It was noted that ethyl 
acrylate can dissolve zinc bromide, and that the above reaction will 
not take place in absolute ether, a very small quantity of water being 
necessary. 

ct-p~d%bromohuiyraie is obtained by saturating au alcoholic 
solution of dibromobutyric acid (m. p. 87°) with hydrogen chloride ; 
it is an oil which boils at 110*5 — ^111° (21 inm.) and does not dissolve 
in water. By acting on it with zinc in an ethereal solution at the 
ordinary temperature, ethyl crotonate was obtained, which, on hydro- 
lysis, yielded crotonic acid of ni. p. 72®. 

Claus (Abstr., 18&1, 43) found that when ethyl dibromosuccinate is 
treated with zinc and ethyl bi*omide, the latter is not acted on, while 
1 or 2 atoms of zinc enter into combination with the acid, without 
removiug bromine, and syrupy liquids containing zinc are formed. 
The authors have repeated this experiment, and find that when the 
ethyl bromide is dry no reaction takes place, but on the addition of a 
drop of water the action is violent, and zinc bromide and ethyl f umarate 
(equal molecular proportions) are formed, and can be separated by 
shaking with water. Glaus’ syrupy liquids were solutions of zinc 
bromide in ethyl fumarate (compare above), Tli© same results were 
obtained when ether was substituted for ethyl bromide ; no reaction 
occurred if the et^er was absolute. ]Sro ethyl maleate could be 
detected. Ethyl allodibromosuccinate was similarly treated, but only 
ethyl fumarate was obtained ; this is contrary to the Van’t Hcff- 
Wislicenus hypothesis, according to which ethyl maleate should have 
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been formed. The tempemtiire of the above reactions did not rise 
above 25°, and the Relations remained neutral. 

Ethijl citradihromopyrutarfrate, obtained by acting on ethyl citracon- 
ate in ether with bromine in daylight, boils at 164® (22 mm.). 

Ethyl itadibromopyrotartraie is similarly prepared in a chloroform 
solution; it is a colourless oil, and boils at 158® (19 mm.) The 
foimer of these salts yields mesaconic acid when the product of the 
action of zinc on its moist ethereal solution is saponified, while the 
latter yields itacouic acid under the same conditions ; the temperatare 
did not rise above 25° during the reaction. According to the Yan’t 
Hoff-Wislicenus hypothesis, citraconic acid should be formed when 
ethyl citradibromopyrotartrate is dehalogeuised ; buii the authoi'^ 
found no trace of it. 

When ethyl aj^-trichlorobubyrate (b. p. 101‘5; 17 mm.) is dehalo- 
genised in the way described above, ethyl a-chlorocrotonate (m. p. 
172 — 173®) is formed, and no ethyl allo-ix-chloiocrotonate, which 
should have been formed, according to the Vfin’t Hoff-Wislicenus 
hypothesis (compare Liebermann, this vol., p. 832). A. G. B. 

Preparation of Ethereal Salts of jS-Eetonic Acids. By J. 
Hamoxet {BidL Soc. Ghivt, [3], 6, 23; compare Abstr., 1890, 235, 
1891, 41). — Bouveault states that the author’s method for preparing 
alkyl /J-ketonates yields only salts of the general formula 

R-CHa-aO-OHE'-COOR" ; 

the latter replies that if these salts are first acted on by sodium, and 
subsequently by an alkyl iodide or au acid chloride, compounds corre- 
sponding with the formula R-OHa‘CO’CR'R''-COOR"' ai*e obtained. 

T. G. N. 

Hydroxylevulinic Acid and Acetylacrylic Acid. By L. Wolfp 
(Aiinadm^ 264, 229 — 260). — It has been previously shown (Abstr., 
1887, 464) that when the yS-bromolevulinic acid obtained from the 
dibromide of aiigelicalactone is ti*eated with sodium carbonate, it 
yields /3-hydroxylevulinic acid and acetylacrylic acid ; some additional 
facts regarding these two compounds and their derivatires are given 
in this paper. 

The laotlde, gradually deposited in slender 

needles when )8-hy^*oxylevulinio acid is kept over sulphuric acid ; it 
is also formed, with efimination of water, carbonic anhydidde, and 
diacetyl, when the acid is heated at 150°. It separates from boiling 
alcohol and chloi-ofonm in colourless needles, sinters together at 238®, 
melts at 240® with decomposition, and is iusoluhle in sodium carbon- 
ate, and only sparingly soluble in cold water, alcohol, chloroform, 
ether, and caL*bon bisulphide ; it is slowly reconverted into the acid 
by boiling water. 

When ^-hydroxylevulinic acid is heated with phenjlhydrazine at 
100°, diacetylosazone (m. p. 244®) is formed with evolution of carbonic 
anhydride and ammonia. 

Jaonitrosohydroxyvaleric acidj OH*N^CMe'OH(OH)*CH 2 'COOH, pre- 
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pared by treating 3-lijdroxylevxiliuic acid with bydroxjlamine in 
alkaline solution at the ordinary temperature, crystallises from water 
in colourless, lustrous plates or prisms, melts at 145® with evolution 
of carbonic anhydride, and is very readily soluble in hot water, but 
only moderately easily in cold water, and sparingly in ether, benzene, 
chlorofoi’m, carbon bisulphide, and light petroleum; in its aqueous 
solutions ferric chloride produces a red coloration which disappears 
on the addition of hydrocldoric acid. The caltiuw salt, (C 6 HbN 04 ) 2 Ca, 
crjstalbses in needle*^, is modei*ately easily soluble in water, ancl 
seems to contain 1 mol. H^O. The silver salt, C^Hs^^^OjAg, crystallises 
from water in lustrous needles, and is gi*adually decomposed by 
boiling water. TVhen the acid is distilled, it is completely decom- 
posed, yielding as piincipal products tetramethylpyi-azine (lor, cit) 
and diatetyldioxime ; tl ese two compounds combine together to form 
a colourless, crystalline substance having the composition 

OH*N:CMe-CMe:]Sr*OH,2C4N2Me4, 

which separates from boiling benzene in slender needles, melts and 
sublimes at 178^ and is readily soluble in warm ether and alcohol, 
but only sparingly in cold water, chloroform, benzene, and carbon 
bisulphide ; it is decomposed into its constituents by acids, alkalis, 
and boiling water. 

Acetylacjylic acid is best prepared by heating ^bromolevulinic 
acid (1 parr) ^vith anhydrous sodium acetate (i part) and glacial 
acetic acid (1^ parts) for half an hour at 100® ; the yield of the pure 
acid is 9U per cent, of the theoretical. The ethyl salt, CsHsOsEt, pre- 
pared fiom the silver salt, or from ethyl /3-bromolevulinate, is a 
colourless oil of sp. gr. 1 057 at 0®, and boiling at 206 — 207® ; it is 
readily soluble in ether and alcohol, but only sparingly in water, and its 
vapours aie very irritating. The oxime^ OH'NICMe-CHICH'GOOH, 
separates from hot water in colourless, cauliflower- like aggregates, 
melts at 206° with decompositipn, and is readily soluble m alcohol 
and moderately easily in htit water and ether, but only sparingly in 
cold water, carbon bisulphide, benzene, and chloroform ; in its aqubons 
solution, ferr.c chloride produces a red coloration. The hunum salt, 
(C 6 H 6 lTOa) 3 Ba, crystallises irom water in small plates, and is very 
readily soluble in warm water ; in its aqueous solution, silver nitrate 
produces a flocculent, sparingly soluble precipitate, aud ferric chloidde 
a red precipitate which dissolves in hot water with an intense led 
coloration. The hydrazine^ N3HPhl0Me*CJEl!CH*C00H, crystallises 
from boiling water in yellow needles, melts at 160° with decomposi- 
tion when heated quickly, and is readily soluble in alcohol, ether, and 
boiling water ; when heated at its melting poiut, it yields a basic 
substance which is probably identical with the phenylmethylpyrid- 
azone described by Ach (Abstr., 1889, 7(0- 

When acetjlacrjlic acid is boiled with barium hydroxide, it is 
decomposed into acetone, oxalic acid, and two other acids, one of 
which is crystalline and readily soluble in ether ; the other is a thick, 
dark syrup, sparingly soluble in ether. The crystalline atiil has the 
composition C^HsOs, melts at 207®, and is readily soluble in alcohol 
and hot water, hut only sparingly in chloroform and benzene; its 
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cnlrutm salt is readily soluble, but its silver' salt, CgHaOsAgj, is very 
spai'ingly soluble iu boiling water. 

nfi-Dibrumolevulihic /sold, C 5 H 603 Br 3 , is formed wbeu acetylacrylic 
acid is treated wjtb bromine in ice-cold chloroform solution; ifc 
crystallises from hot benzene in lustrous needles, melts at 108“, and 
is very readily soluble in ether, alcohol, and hot benzene, but only 
moderately easily in cold water and chloroform, and sparingly in 
light petroleum and carbon bisulphide. 

When acetylacrylic acid is reduced with sodium amalgam, it is 
converted into levulinic acid and hydroxyvaleric acid. 

cc~Bromolevulinic acid, CaHTOiBr, is produced, together with di- 
bromolevulinic acid (m. p. 114—115®) and small quantities of 
^-bromolevnlinic acid (m. p. 59®), when acetylacrylic acid is heated 
with hydrohromic acid at 100® for some hours. The tw^o compounds 
are sepairated by means of chloroform, in which the monobromo- 
derivative is readily soluble. It crystallises from carbon bisulphide 
in lustrous plates, melts at 79 — 80®, ami is readily soluble in ether 
and alcohol, but only moderately easily in water, benzene, and boiling 
carbon bisulphide, and sparingly in light petroleum. 

oL-Hj/droxylevulinic OGid, Ca£fb 04 , prepared by boiling the preceding 
compound with water, crystallises from warm water in colourless 
needles, sinters together at lOO®, and melts at 103 — 104® ; it is readily 
soluble in water and alcohol, bnt only moderately easily iu ether and 
chloroform, and very sparingly in carbon bisulphide, benzene, and 
light petroleum ; it reduces Fehling’s and ammoniacal silver nitrate 
solutions. The calcium salt is amorphous, and the silver salt is 
unstable. The lactide, CioHuOe, is formed when the acid is heated at 
about 100®; it crystallises from boiling alcohol in slender needles, 
melts at 263® with decomposition, and is only sparingly soluble iu 
w’atei*, ether, carbon bisulphide, chloroform, and cold alcohol ; it is 
gradually reconverted into the acid by boiling water. F. S. K. 


ActloiL of Anmioida and Aniline on Ethyl iz- Acetoglntarate. 
By W. O. Emery (Awier. Ghem, 13, 351 — 354; compare thm 
Yol., p. 544). — A mixture of ethyl o-acetoglutarate (1 vol.) and 
concentrated alcoholic ammonia (2 vols.), after standing 24 hours in 
the cold, and distilling ofP the unchanged portion, deposits white 
crystals of a substance which may be regarded as the lactam of 

ethyl o-amido-a-ethylideueglutarate, It 

melts at 156®, and is soluble in chloroform and ether. 

When aniline is substituted for the ammonia, the residue left after 
the distillation crystallises on the addition of ether. The white 
substance thus obtained may be regarded as the lactam of etb}l 

a-anilido-o-ethylideneglutarate, Qg®^C‘COOEt. It melts 

at 196®, and is easily soluble in chloroform, but with diflficulty in 
ether. Jn. W. 


Tetric Acid, Oxytetric Acid, and their Homologiies. By P. 
Walden (Z?er., 24, 2U25 — 2l>39). — The compounds obtained by 
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Bemar^ay (Abstr., 18S0, 625) from tbe monobfomo- and dibrorao- 
substitation products of ethyl alkylacefcoacetates, and described under 
the above title, have been since then repeatedly investigated, without 
any certain conclusion being reached (Abstr., 1883, 730, 1085 ; 188Jj, 
834). The two most recent suggestions with resrard to tetido acid 
are those of Moscheles (Abstr., 1888, 1272), who regards it as a 

lactone of the formula and of Wolff (this to!., 




p. 416), who proposes the formula ** ]>ClIe-COOH. In order to 

CO 


ascertain whether the acid behaves as a true carboxylic acid, the 
author has determined the conductivity of the normal sodinm salt, 
which, according to Ostwald’s experiments, is a certain criterion of 
the basicity of the acid. The results obtained with tetric acid and 
its homologues agree well with the supposition that they are mono- 
basic acids ; for tbe sake of comparison, the author determined the 
conductivity of certain substances w-hioh behave in some respects as 
acids, namely, Kiliani’s saccharin, which has a constitution similar to 
that given by Moscbeles for teirinic acid, and of ethyl acetoacetate, 
ethyl ethylacetoacetate, trihydroxyqninoline, and a-naphthol, all of 
which proved, as expected, to be very bad conductors, whilst the 
tetric acids have a conductivity five times as great as that of the 
fatty acids. On the other hand, it was found that ethyl orthonitro- 
benzoylmalonate, ]S[0,-C«H4-C0*CH(C00Et)3 (Abstr., 1885, 263), 
gave numbers as high as a true carboxylic acid, and is indeed so 
strong an acid that it decomposes solutions of potassium acetate, 
succinate, Ac. Hence the question of the presence of the carboxyl 
group in tetric acid, Ac., must still be regarded as open. 

Oxytetric acid and its bomologues show conductivity constants 
which agree with the supposition that they are dicarboxylic acids, 
and farther investigation has shown that they are in reality alkyl- 
substituted fumaric acids. Thus oxytetric acid is identical with 
mcsaconic acid, oxypentic acid with ethylfumaric acid, and so on. 
In the same manner, the acids described by Dernar9ay as hydroxy- 
tetric acid, Ac., and which differ from the oxy-acids i*i containing two 
additional hydrogen atoms, are identical with the alkylsnccinic 
acids, hydroxytetric acid being methylsuccinic acid, hydroxypentic 
acid ethylsuccinic acid, and so on. 

The preparation of alkylfumaric acids by Demar^ay’s method 
gives a comparatively good yield, and the operaitions are fairly 
simple. The brominatiou of the substituted ethyl acetoacetate is 
best carried out in ethereal solution, cooling \rell with ice-cold 
water, the dibromo-com pound remaining on evaporation of the ether, 
gradually adding to a mixture of 5 mols. of potash with half its 
weight of aicohol. with continuous shaking and cooling. After 
warming for half-an-hour at lOO"®, volatile products are removed by a 
current of steam, and the residue acidified and extracted repeatedly 
With ether. The ci'ude product which remains on evaporating the 
ether is purified by several crystallisations from water, with addition 
of animal charcoal. To convert the substituted fumaric acids thus 
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obtained into the correspondins: succinic acids, the best reducing agent 
is grramilated zinc and dilute sulphuric acid. 

Tetric acid and its next higher bonaologues are obtained by heat- 
ing the monobromo-deriva tires of the substituted ethyl aceto- 
acetates under pres»ure at 100® for six hours, washing the product 
’ttith a mixture of benzene and light petroleum, and recrystallising 
from water. The higher homologues aie formed simply by allow'- 
ing the brorainated ethereal salts to remain, or more quickly by 
warming them in an open flask. H. G. G. 

Electrolysis of Cobalt Salts of Oxalic Acid. By F. KcHifiiLVNy 
and N. PiCKERSGiLL (Ber., 24, 2824 — 2326). — The authors have 
isolated the green salt obtained hy the electrolysis of cobaltous 
oxalate dissolved in potassinm oxalate, and find it to have the com- 
position 3K2C2O4 + Co2fCi04)3 + 6H2O, and to be identical with the 
salt obtained by dissolving cobaltic hydroxide in a concentrated 
solution of acid potassium oxalate (Abstr., 1887, 220). Cohalt 
oxalate is dissolved in a boiling saturated solution of potassium 
oxalate, aud electrolysed in a platinum dish with constant addition 
of acetic acid, so as to maintain the mixture faintly acid. When the 
green colour has reached a maximum intensity, the solution is 
fractionally precipitated with alcohol; cobaltous potassium oxalate 
and potassium oxalate are at first precipitated. The mother liquor 
is then precipitated with a large volume of alcohol, aud the green 
precipitate purified by solution in water and reprecipitation with 
alcohol. It is thus obtained in beautiful, dark-green crystals. The 
aqueous solution of the salt acts as a strong oxidising agent, and on 
boiling is decolorised with precipitation of cobaltous oxide salt. 

1^0 corresponding compound was obtained on treating nickel 
potassium oxalate in the same way. Mangano-potassium oxalate 
gave an intense purple-red solution, but the compound is so unstable 
that the authors have not yet been able to isolate it. £. G. B». 

Determinatioii of the Structure of Fatty Acids by Bromiua- 
tion. By K. Auwbrs and R. Bernhaedi (Ber., 24, 2209 — 2233), — 
The brominatiou of fatty acids by means ox bromine and amorphous 
phosphorus, in the manner described by Hell, Volhard, and Zelinsky, 
has frequently been a subject of investigation, and from the facts 
afiEorded by tbe experiments hitherto carr’ed out, the following rules 
may be laid down : — (1 .) Fatty acids yield a bromo-substitution pro- 
duct only when the molecule contains at least one atom of hydrogen 
in the a-position relatively to the carboxy-group, (2.) When brom- 
iiiation takes place at all, the product is invariably a monobromo- 
derivative. As these rules are based on very insufficient evidence, the 
authors have studied the behaviour of a large number of mono- and 
di-carboxylic acids under the conditions referred to above, and more 
fully described below ; the foUowing statements give a summary of 
their results : — (1.) All fatty mono- and di-carboxylic acids which 
contain one or more atoms of hydrogen in the a-position relatively to 
the carboxy-gronp are easily brominated, and the size of the mole- 
cule does not influence the course of the reaction. (2.) The greatest 
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Ti amber o£ atoms of liydro^en wbicb are substituted by bi‘omme 
under the normal conditions is equal to the number of carb )xy- 
groups in the molecule of the acid; "wben, however, a very lar^e 
excess of the theoretical quantity of bromine is employed, and the 
d.uration of the experiment is greatly extended, a comparatively very 
small quantity of a dibromo-derivative is obtained in the case of 
acetic, propionic (?), and normal butyric acids. (3.) Dicarboxylic 
acids, such as malonic acid and glutario acid, which contain hydrogen 
atoms in the a-position to both the carboxy-groups, yield dibromo- 
substitution praducts ; succinic add and its alkyl derivatives form 
an exception to this rule (compare following abstract). It must be 
stated, however, that no experiments were made by the authors to 
prove that the bromine atom in the substitution product really occu- 
pies the a-position to the carboxy-group ; that it does so in the case 
of a-bromisobutyric acid and a-bromopalmitio acid has been already 
shown by Biscboff, and by Hell and Jordanotf ; judging by analogy, 
it may be assumed, therefore, that this is also true in the case of 
other fatty acids, especially as substitution takes place only when 
the acid contains a hydrogen atom in the a-position. 

The experiments were carried out as follows: — A quantity of 
bromine, calculated from the equations : — 

3C,H2»+i-COOH + P + llBr = 3C«H2»Bp-COBr + HPO. + 5HBr, 
3C«H«(C00H)2 + 2P + 22Br = -f 2HPOs 

+ lOHBr, 

is grad Daily added to a mixture of the acid (10 — 20 grams) and the 
theoretical quantity of amorphous phosphorus, any considerable rise 
of temperature being avoided ; the mixtore is then gradually heated 
t6 90 — 100®, and small quantities of bromine added, until the evolu- 
tion of hydrogen bromide ceases ; ibis extra quantity of the halogen 
is added to compmsate for loss during the process. In the case of 
the monocarboxylic acids, the reaction usually occupies a few hours, 
but for the conversion of the dicarboxylic aci^ into dibromo- 
derivatives 10 — 15 hours are required. Finally the product is 
treated with absolute alcohol, and the ethereal salt produced in this 
way submitted to fractional distillation, or the product is decom- 
posed w'ith water, and the brominated acid purified by the usual 
methods. 

The new compounds obtained in the course of this investigation 
will be now described. 

Ethyl hromoeaprylate^ CwHuiBrOi, Is a colourle.ss liquid boiling at 
24*5 — 247** under the ordinary pressure, and at 170 — 176® under a 
pressure of 100®. 

Bromolcmric <zcid^ Ci 2 Hg 3 Br 02 , is a colourless, crystalline compound 
melting at 30 — 31*5° ; it is almost insoluble in cold water, and only 
^paringly soluble in cold light petroleum, but readily in alcohol, 
benzene, ether, and chloroform. The ethyl salt, 0i4H27Br02, boils at 
172 — 174° under a pressure of 10*5 mm. 

Ethyl hromoatearate^ G2()H39Br02, mells at 33 — 34*6°, and is readily 
soluble in ether, chloroform, light petroleum, and benzene, bot only 
sparingly in cold alcohol, and insoluble in water. 
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Dihrmnoglufaric acid (normal), CoHhBri04, crjsfalliaes from ether 
in compact pri'ims, melts at 169 — 170®, and is readily solnble in 
other, glacial acetic acid, and hot water, but almost insoluble in 
benzene, chloroform, and light petroleum ; the ethyl salt, 09Hi4Br204, 

1 oils at about 160® under a pressure of 21 mm. 

BihroToo-p-mefhylglutariG acid, separates from benzene 

in crystals melting at 151 — 152®. 

Bihromo^ebadG add, Ci«Hi,Br204, crystallises in needles, melts at 
117'5 — ^119®, and is readily soluble in hot water, alcohol, ether, 
chloroform, and hot benzene, but only sparingly in cold benzene, and 
insoluble in water. F. S. K. 

Bromiixation of Succinic Acid and its Alkyl Derivatives. 
By K. Auwees and A. Ivhausee {Ber., 24, 2233 — 2240). — When 
succinic acid is treated with bromine and amorphous phosphorus in 
the manner described in the preceding abstract, the principal product 
is monobromosuccinic acid; only small quantities of the dibromo* 
acid are produced, even when the succinic acid is treated first at the 
ordinary temperature, and then for a long time at about 90°, with a 
quantity of bromine sufficient to convert the whole of the acid into 
tlie dibromo-derivative. Qlutar’C acid, like succinic acid, is only 
bi*ominated with difficulty in comparison with other dicarboxylic 
acids ; when the acid is heated with bromine at about 90^ the mono- 
bromo-derivative is tbe principal product, but larger or smaller 
quantities of the dibrorao acid are formed according to the condi- 
tions oF the experiment; when the mixture is heated at lO*)®, the 
principal product is the dibromo-acid, a small quantity of the 
anhydride of bromocitraconic acid being also produced. The brorao- 
glutario acid obtained in this way melts at 147®. and is probably 
identical with citrahromoglntaric acid (m. p. 148®) ; the dibromo- 
derivative melts at 150 — 151®, and seems to be identical with citra- 
dibromoglntaric acid (m. p. 150®). 

When either of the symmetrical dimethylsnccinic acids is treated 
with bromine and amorphous phosphorus under various conditions, 
the principal product is invariably pyrocinchonic anhydride 
(m. p. 96®) ; a small quantity of a colourless, crystalline compound 
melting at 135 — 160® was also obtained in some of the experiments, 
but the formation of the monobromo-snbstitution product, described 
by Hell and Rothbeig (Abstr., 1889, 371), was not observed, 

F. S. K. 

Monoximes of Succinic Acid. By A. Piutti (Her., 24, 
2287 — ^2290).— Hantzsch has stated that the reason for his work on 
these compounds (Hantzsch and Cramer, this vol., p 823) was that 
the author had retained a formula which represented the nitrogeu 
combined with two carbon atoms in spite of his (Hantzsch's) paper 
“ On the Position in Space of Atoms in Molecules containing Kitim- 
gen” (Abstr., 1890, 348). The author states that his paper here 
referred to “ On a New Synthesis of Asparagin ” was laid before the 
Beale Accademia di Napoli before he had seen Hantzsch’s paper. 

Since then he has obtained a large number of results which agree 



1192 


ABSTRACTS OF CHEMICAL PAPERS. 


Witt those obtained by Hanfzsch, and gives a list of the compounds 
he has prepared. E. C. R. 

Electrolytic Synthesis of Bibasic Acids. By A. Crum Brown 
and J. Walker {Amalen, 261, 107 — 128; also Ti-ans^Eoy. Soc. Edin,, 
36, 211 — 224). — ^When an aqueons solution of potassinm acetate is 
electrolysed, the following reactions take place at the anode : — 

(1.) 2CH,-COO + H 2 O = 2CH,-OOOH + 0. 

(2.) 20H3-C00 = CHs-OFTs + 2 CO 2 . 

(:l.) 2CH8-COO = OHa-COOOHs + CO 3 . 

In a weak solution, the first action predominates ; in a concentrated 
solution, the second. The authors find that strong solutions of 
potassium ethyl salts of acids of the oxalic series are also decomposed 
according to equation 2. Thus in the case of potassium ethyl 
malonate we have 2C00Bt*0H2*C00 = COOEt*OH 2 ‘CH 2 *COOEt + 
2 CO 2 , obtaining in this way succinic acid from its lower homologue 
malonic acid. In the same way, adipic acid may be obtained from 
succinic acid, and so the oxalic acid series may be ascended (compare 
Abstr., 1890, 583). 

The electrolysis is conducted in a large platinum crucible (4*8 cm. 
high, 4*3 cm. across), which serves as cathode. The anode is a stout 
platinum wire, wound into a spiral, and presenting a surface equal 
to ^th of the internal surface of the crucible. This ensures a great 
current density at the anode, which the authors show to be essential 
to tbe success of the synthe««is. The current employed has a strength 
of 3 — 5 amperes and an E M.E. of 12 volts. The crucible is cooked 
by a current of water flowing round it. All the potassium ethyl 
salts examined were fonnd to be excessively soluble in water ; the 
best concentration for electrolysis is 1*5 to 2 parts salt in 1 part 
water. 25 grams of potassium ethyl malonate could he electrolysed 
under the above conations in an bonr, giving 9*2 grams of diethyl 
succinate, equal to 60 per cent, of the theoretical quantity. The 
synthesis goes equally well with potassium methyl salts. 

Besides the ethereal salts formed according to the equation, other 
ethereal products appear with the higher acids of tbe series, hat these 
were not investigated. 

The succinic and adipic acids obtained in the above manner are 
r^entical with those prepared in other ways. The yield of diethyl 
adipate from ethyl potassinm succinate was 35 per cent, of the theore- 
tical. From ethyl potassium adipate, the diethyl salt of ordinary 
sebacic acid was obtained (yield 20 per cent.), thus proving that 
sebacic acid is a normal bibasic acid. Similarly, from ethyl potas- 
sinm glntarate ordinary diethyl suberate was prepared (yield 28 per 
cent.). Suberic acid is thus also normal. 

Ethyl potassium suberate, on electrolysis, yielded the diethyl 
salt of a new acid, normal dtcarhododecnwic acid, 

OOOB.-lCIL^’jMOR. 

The diethyl salt is a crystaHine mass melting at 27*^. The acid melts 
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at 123°, and is decomposed at liigli temperatures. It is very slightly 
soluble in water, soluble in hot alcohol and ether. The alkaline salts 
are soluble in water ; the others are insoluble. Yield 25 per cent. 

Another new acid, normal dicarbodecahemnic add, 

COOH-[CH3]is-COOH, 

was prepared similarly from sebacic acid. In this case the electrolytic 
solution must be warmed to 50° in order that the current may con- 
tinue to flow, as the diethyl salt which is formed melts only at 43°. 
The acid melts at 118°, is scarcely soluble in water, slightly soluble in 
ether, but easily soluble in hot alcohol. Only the alkaline salts are 
soluble in water. Yield 20 per cent. 

The potassium ethyl salts for electrolysis are prepared from the 
corresponding diethyl salts, which are half saponifled by the calcu- 
lated quantity of alcoholic potash. The alcoholic solution is eva- 
j)orated to dryness, and the residue taken up with water, the resulting 
aqueous solution being then shaken out with ether, and evaporated to 
the proper concentration. The ethereal products of the electrolysis 
float to the surface as oils, which may be easily separated and purified. 

J. W. 

Synthesis of Alkyl Derivaidves of Snccinic Acid. By A. 
Crum Brown and J. Walker (Proc. Boy, Soc, JSdin,, 18, 95 — 97). — 
Ethyl potassium methylmalonate (150 grams), on electrolysis (com- 
pare preceding abstract), yielded an ethereal product (60 grams) of 
which half boiled between 194° and 206°. 

This fraction was saponified, and the resultiog potassium salt con- 
verted into acid. The crude acid was freed from a small quantity of 
oil, and subjected to systematic fractional crystallisation from water. 
Two acids were thus obtained, both having the composition OeHioOi. 
The less soluble acid melted at 193°, the other at 120 — 121°, From an 
investigation of their properties, including the electrical conductivity, 
these acids were found to be identical with anti- and para-s-dimethyl- 
succinic acids (m. p. 194° and 120° respectively). 

In like manner, ethyl potassium ethylmalonate yielded, on electro- 
lysis and treatment as above, two isomeric acids of the composition 
ObHuO^. On further examination, these proved to be para-symme- 
trical-diethylsuccinic acid (m. p. 192° with decomposition) and antl- 
symmetrical-diethylsuccinic acid (m. p. 130°). J. W. 

New Isomeride of Mucic Acid and the so-called Paramncic 
Acid. By E. Fischer (J5er., 24, 2136 — ^2143). — The dicarboxylic, 
just like the monocarboxylic, acids of the sugar group can be partially 
converted into their stereochemical isomeiides by heating them with 
quinoline, or with an aqueous solution of pyridine; when mucic acid 
(100 grams), which is almost insoluble in boding quinoline, is heated 
at 140° for three hours with water (1 litre) and commercial pyridine 
(200 grams), it is partially transformed into a new isomeride, which 
the author names aJlomucic acid. 

Allomucic add, OftHuOs, crystallises from water in microscopic 
needles, melts at 166 — 171° with decomposition, and is soluble in 
10—12 parts of boiling water, but only very sparingly in alcohol; it 
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is optically inactive. It has a lower melting point than mncic acid, 
from which it di&rs also in being much more soluble in water. 
When its aqneons solution is boiled or evaporated, the acid is partially 
converted into a compound which is identical with the so-called para- 
mncic acid, but which is in reality a lactone acid, as will be shown 
below. The potassium, sodium, ammonium, and magnesium salts are 
much more readily soluble in water than the corresponding salts of 
mncic acid. The calduni salt, GsHgObOa, is obtained when a solution 
of the acid in water (50 parts) is neutralised with calcium carbonate ; 
on evaporating the filtered solution, the salt is deposited in the form 
of a crystalline powder, which, when dried at 100", seems to contain 
mols. H 2 O, part of which mol.) is expelled at 130® ; the barium 
and cadmium salts, like the calcium salt, are crystalline and very 
sparingly soluble in water. The diphenylhydraMe, 0eH8O6r!N’2H2ph)3, 
is deposited in crystals when an aqueous solution of the acid is boiled 
for an hour with phenylhydrazine ; it melts at 213° with decomposi- 
tion when quickly heated, and is very sparingly soluble in hot water 
and alcohol. When allomucic acid (1 gram) is heated with concen- 
trated hydrochloric acid (1 gram) and fuming hydrobromic acid 
(1 gram) at 150® for eight hours, it is converted into dehydromucic 
acid; d.-mannosaccharic acid can also be transformed into dehydro- 
mucic acid by heating its lactone with a mixture of these two acids. 
When allomucic acid is heated with water and pyridine at 140", it is 
partially converted into mncic acid. 

The lactone acid of mudc acid, hitherto known as paramuoic acid, 
is formed when a solution of mucic add (80 grams) in water (2 
litres) is boiled for 20 — 30 minutes, and the solution then evapdrated 
to 300 C.C. over the free flame ; the crystals of mudc acid (8 grams) 
are separated from the cold solution by filtration, the filtrate evapo- 
lUited in a vacuum at about 50" to a thin syrup, and the residue mixed 
with pure acetone. The solution is again filtered from crystals of the 
acid, and evaporated over sulphuric acid under reduced pressure ; the 
residue still contains a little acid, produced by the water present in 
the syrup, but when it is dissolved again in dry acetone, and the 
filtered solution evaporated over sulphuric acid, the pure lactone is ob- 
tained as a thick acid syrup. The compound h^ not yet been obtained 
in a crystalline condition, but that it is the lactone acid, and not the 
dicarboxylic acid, is amply proved by the whole behaviour of the 
compound, especially by the fact that, on titration with soda at 0", 
the quantity of alkali required to neutralise the solution is only half 
that required when titration is carried out at 100°. When the lactone 
acid is heated with water at lOU", and the solution then allowed to 
cool, pure mncic acid is deposited in crystals ; the same change takes 
place, but much more quickly, on warming the lactone acid with con- 
centrated hydrochloric acid or with dilute nitric acid. It is very 
readily soluble in soda, being thereby converted into sodium mucate ; 
it dissolves freely in alcohol, and is obtained unchanged as a syrup on 
evaporating the solution over sulphuric acid, but if the alcohol 
contains inorganic salts or traces of mineral acids, combination takes 
place between the alcohol and the lactone add, and a crystalline 
compound meltmg at about 175% which is probably impure ethyl 
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hydrogen mncate, is produced. It is readily reduced by sodium 
amalgam, yieldmor an aldehyde acid, from which it is probable that a 
new monocarboxylic acid of the dulcitol series can be obtained. The 
hydrazide^ C(}H 907 *K 2 H 2 Ph, is deposited, after some time, when 
pbenylhydrazine is added to a moderately concentrated solution of the 
lactone acid ; it crystallises from hot water in colourless plates, melts 
at 190 — ^195® with decomposition, and is readily soluble in water. 

It is clear, from the above facts, that all the present data regarding 
the solubility of mucic acid in hot water are incorrect ; the method of 
estimating mucic acid, based on its slight solubility in water, is also 
an inaccurate process, but the errors of estimation would be consider- 
ably reduced in this case by evaporating with hydrochloric acid or 
dilute nitric add to prevent the formation of the lactone acid. 

P. S. K. 

Ethyl Ethyleuedicarbamate. By O. Bhoussopoulos (Ber.^ 24, 
2268 — ^2269). — ^Ethyl ethyleuedicarbamate, 02H4(!N'H*C00Et)2, is 
obtained by the action of ethyl enediamiue on ethyl chlorocarbonate. 
The reaction takes place at the ordinary temperature and with develop- 
ment of heat. It forms long, white needles, insoluble in cold water, 
somewhat soluble in hot water, and easily in alcohol and ether. It 
melts at 113®, and when allowed to cry.stallise very slowly, it forms 
thick, monoclinic crystals. Unlike ethyl ethylidenedi carbamate, it is 
very stable, is not decomposed by soda, and when heated sublimes for 
the most part without decomposition. Acetic anhydride has no action 
on it. An attempt to obtain ethylenedicarbimide by distilling it with 
phosphorus pentoxide failed. E. 0. R. 

Constitalion of the Tetrole Bings. By Q-. Ciamician (Ber., 24, 
2122 — ^2127). — The author criticises the views which have recently 
been put forward by Bamberger (this vol., p. 1032} on the constitu- 
tion of closed chains of five atoms. In conjunction with Angeli, the 
author has lately shown that thiophen and its derivatives are more 
stable, as regards the breaking of the closed chain, than pyrroline and 
furfurole, whereas according to Bamberger all these componnds have 
the same character and belong to hexacentric systems, in which the 
nitrogen atom functions as a pentad, the snlphui' and oxygen atoms 
as tetrads. Even if it be assumed that there are no double linkings 
in these compounds, there seems to be no reason for supposing that 
nitrogen functions as a pentad and oxygen and sulphur as tetrads; the 
three rings may just as well be regaided as tetracentrio systems in 
order to account for their properties in accordance with Bmnberger’s 
ideas, and, moreover, the known facts do not warrant the assumption 
that pyrroline contains pentad nitrogen. P. S. K. 

Pyronc. By J. W. BrUhl (Ber., 24, 2450 — ^2455). — Pyrone boils 
at 105 — 106® under 13 mm. pressure, melts at 32 — 33°, solidifies at 
31 — 32°, and has a sp. gr. of 1’1898 at 40’8®/4*’. On exposure to air 
and light, it rapidly becomes coloured, especially when warm. The 
refractive index was determined by the method recently described by 
the author (this vol., p. 513), and the numbers obtained at 40*3® for 
lithium, sodium, and thallium light were = 1*51725, ns* = 1*52383, 
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and nn = 1'52994. From these the values for the a, p, and 7 hydro- 
qen lines were csalculated, that for Ha from and by Cauchy’s 
nation, and those for Hjs and H 7 from the numbers observed for 
French turpentine, 

Li. Ha. Na. Tl, Hj®. Hy. 

1-46202 1-46252 1*46526 1-46836 1 •47202 1-47779 


by assuming that the differences — «n and fty — stand in the 
same proporaon as — Kli ^or the two substances, the refractive 
indices of pyi-one for the three rays being estimated, therefore, as 
H« = 1-51821, Bs = 1-53726, and % = 1*54880. The specific re- 
^^2 2 

fraction, N, that is, rry» molecular refraction, M, and molecular 

(«- -t- 2)d 

dispersion, M 7 — Ma, for pyrone, calculated from these data, are given 
in the table. 

Ha- HNa. Ny. Mo. Mjia. My. My-M.. 

0-2348 0-2571 0*2673 21*46 24*68 25*66 1 20 


Claisen’s synthesis of chelidonic acid (this vol., p. 425) affords 
evidence in favour of the pyrone formula, first pro- 


posed by Lieben and Haitinger, but, as pyrone does not form additive 
compounds or a hydrazone or oxime, further confirmation seemed 
desirable. This is supplied by the data given, since for a compound 
of Lieben and Haitinger’s formula the molecular refraction for Ha 
cnlenlated by the author’s method (this voL, p. 775) is Ma = 23’89, 
and for sodium light calculated from Conrady’s constants is Mir,i = 
24-09, numbers which agree well with the experimental values. The 
molecular dispersion for a compound of this formnla calculated from 
the data given in the same paper is about 0*90, and the fact that the 
experimental value is 1*20 affca^ls evidence in favour of the view there 
expressed, that when a carboxyl radicle is linked to unsaturated 
carbon atoms the dispersive power is unusually high. 

W, P. W. 

Action of Chlorine on Benzene in presence of Snlphnric 
Acid. By Istrati and Petricou {Bull. Boc. CJmn. [3], 5, 165 — 
168). — Dry chlorine is passed for six days throngh a mixture of ben- 
zene (200 c.c.) and sulpbnric acid (300 c.c.) contained in a refinx 
upparatns, the temperature being increased from 80^ upwards as 
chlorination proceeds. In addition to fi?ancetnes, which are dissolved 
by the sulphuric acid, a solid mass of chlorobenzene is obtained, con- 
sisting of tetrachlorobenzene (1:2:4; 5), pentachlorobenzene, and 
small quantities of monochlorobenzene and paradicblorobenzene. The 
author also separated some cblorobenzenesnlphouic acid, OtHiiGI-SOftH, 
which beazB out his theory that the final chloro-derivatives are formed 
from the action of hydrochloric acid on intermediary chlorosulphonic 
adds. T. G. N. 


Beiizeiie HexacOblorides. By C. Fribdei* {BuU. Boc. Ohm. [ 3 ], 
5, 130 — 138).— The author endeavours to account for the existence of 
the two isomeric benzene bexaohlorides by arguments based on the 
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possible stereocbemical constitutioii of tbe two substances. The 
original paper should be consulted. T. G-. N. 

New Method of lodation in the Aromatic Series. By Istrvi i 
(Bull. Soc. Gkim. [3], 5, 158 — 162).— In preparing franceines by the 
action of concentrated sulphuric acid on halogen derivatives of 
benzene, a migration of the halogen occui'S, resulting in the formation 
of higher derivatives (compare Abstr., 1890, 51), this having also been 
noticed by Herzig (Abstr., 1882, 46) and by Neumann (Abstr., 1887, 
573). The author’s process is as follows : — Benzene (1 litre), sulph- 
uric acid, sp. gr. 1*84 (2 litres), are introduced into a reflux appa- 
ratus of about 5 litres capacity, and so soon as sulphonation is induced 
by geittle warmth a corresponding quantity of iodine is added, loda- 
tion begins at 80®, and as it progresses the temperature may be in- 
creased to 200®. The author explains the reaction according to the 
following equations:— (1) CeHs-SOsH + I 2 = OeHJ-SOaH -h HI, 
(2) 06 H 4 l*S 03 H + HI = SO 2 + H 2 O + C 6 H 4 I 2 , and this is borne 
out by the fact that much SO 2 is evolved during the reaction, while 
the sulphonic acids which exist in quantity at that stage of the pro- 
cess when the diiodo-derivative is formed have almost completely dis- 
appeared when the tetraiodo-derivative is produced. In the case of 
the higher homologues of benzene, girnt care must be exercised in 
heating the mixture, or carbonisation ensues. T. G*. N. 

lodopentaelilorobenzeiie. By Istbati (BuU. Soc. Ghim. [3], 6, 
169). — Pentachlorobenzene melting at 74° and boiling at 272° (lOf) 
grams), sulphuric acid, sp. gr. 1*84 (400 c.c.), and iochne (55 grams) 
are boiled together during 24 hours; on cooling, a substance is 
deposited which melts at 130 — 135°. The supernatant sulphuric acid 
contains a francein. After treatment of the mass with soda and wash- 
ing with distilled water, the excess of pentachlorobenzene is removed 
by extracting with hot alcohol, and the residue of iodopentachloro- 
henzene is purified by recrjstallisation from chloroform. The sub- 
stance forms colourless, silky needles which melt at 207*5 — ^208°, and 
its solution in chloroform is decomposed by sunlight. T. G. N. 

Orthonitrotoluene. By F. Stbbng (Ber., 24, 1987). — Ortho- 
nitrotoluene is usually stated to boil at 223^ and to remain liquid at 
— 2 j°. Pure orthonitrotoluene, free from the para-compoun^ boils 
at 218°, solidifies completely at —10*5°, and has a sp. gr. = 1*168 at 
15°. W. P. W. 

Occurrence of Ethylbenzene in Conunercial Xylene. By E. 
Nobltijso and G. A. Palmab (Her., 24, 1955 — 1958). — ^The occurrence 
of ethylbenzene in coal-tar has not hitherto been observed, although 
the presence of ethyl aloohol in the first runnings ” of the benzene 
stills has been recorded. In separating paraxylene from coal-tar 
xylene by Jacobsen’s method (this Journal, 1877, i, 600) the authors 
obtained a hydrocarbon which boiled at 134 — 138°, and did not crys- 
tallise even in a good freezing mixture. On bromlnation by Friedel 
and Crafts’ method (Abstr., 1886, 229), this gave a mixture of tetra- 
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bromoxyleBe and pentabroxnetbjlbenzene, and asaresnit it was found 
that two-tbirds of tbe supposed paraxylene consisted of ethylbenzene 
corr€ spending with an approximate proportion of 10 per cent, in the 
crude xylene. All specimens of coal-tar xylene subsequently examined 
hare been found to contain ethylbenzene, although in smaller pro- 
portion, and the presence of ethylaniline in commercial xylidine has 
also been detected. W. P. W. 

Colouring Matter of Bed Carbolic Acid. By E. Pabifi (OAem. 
CenJtr.j 1891, i, 401, and 448; fiom Fharm. Post, 24, 41). — If reduced 
copper be dissolved in pure phenol out of contact with the air, a 
yellowish-brown solution is formed, which does not become red. 
If this solution be shaken with 1 part of water, light-brown 
flakes are precipitated, which are insoluble in alcohol, ether, 
dsc. The phenol containing this compound, copper diphenyl, GuPhs, 
becomes intensively carmine- coloured when treated with a little 
ammonia and hydrogen peroxide. If the colouring matter be preci- 
pitated with water and extracted with ether, the copper diphenyl re- 
maining has not lost weight, but is now darker coloured, owing to 
some change in composition. If pure phenol be treated with ammonia 
and hydrogen peroxide, no formation of the red dye occurs ; if a knife 
blade be dipped into this, hlood-red streaks will commence to flow 
from its sni^ace. The author considers that the most probable cause 
of the partly liquid condition of phenol is the presence of ammonium 
phenoxide, which is liquid, and the brown colour is attributable to the 
presence of copper or iron, 0*0001 per cent, of either of these metals 
being sufficient to cause a dark-browu coloration. Oxygen or bleach- 
ing powder acts on ammonium phenoxide with formation of a blue 
colouring matter, phenocyanin, which is soluble in ether in presence 
of free acid. The ethereal solution is red, and the residue left on 
evaporation of the ether dissolves in concentrated sulphuric acid, 
forming a green solution, the colour becoming, later, less distinctive. 
This oolouring matter is quite distinct firom the copper diphenyl, which 
does not become blue on addition of ammonia. J. W. L. 

Action of Bpicblorliydrin on Phenols. By T. Y. Lifdemann 
{Ber^ 24, 2145 — 2149 ). — Phenyl a^chlorokydrin ether, 

OPh-OH/OH(OH)-Oa01, 

is farmed, together with phenyl glycidol ether (see below), when 
phenol is heated with epichlorohydrin at 150® for six hours ; the two 
pioducts are separated by distillation with steam, the last-named 
compound alone being volatile. Phenyl o-chlorohydrin ether is a 
yellow oil and cannot be distilled even under reduced pressure ; when 
boiled with an aqueous solution of potassium phenate, it is converted 
into diphenylglycerol (m. p. 80 — 81®). 

Phenyl glycol ether, OPh'CHa'CH*^?^*, boils at 234® with slight 

decomposiiiozt, but distils unchanged at 220® nnder a pressure of 
520 mm. 

Phenylghfcerol^ OPh-OHa'CH(OH)*CB[/OH:, is formed when the 



ORGANIC CHNMISTBT. 


1199 


preceding componnd is heated -with water at 110 — 120® ; it is a 
colourless, crystalline compound. 

Faracresyl glyddol ether^ OeH^le-O'CHs'CH^V^, separates as an 

oil when epichlorohydrin is added to an alkaline solution of paracresol ; 
it boils at 210® under a pressure of 200 mm. with slight decom- 
position. 

JDtiparaGresylglycero'^ OH*CH(CH.*O-06H4Me)2, prepared by boiling 
paracresol with sodium ethoxide and epichlorohydrin in alcoholic 
solution, separates from alcohol and ether in colourless crystals and 
melts at 88®. 

CH 

a^Najphthyl glycidol efker^ CidH 7*0*0H8*0H<[ i boils at about 

4 . O 

263® with slight decomposition under a pressure of 200 mm. 

Biglycidylcatecliol^ G6H4 , obtained by heating an 

O 2 

alkaline solution of catechol with epichlorohydrin at 120®, separates 
from ether in lustrou**, waxy crystals, melts at 83 — 84°, and is readily 
soluble in alcohol and ether, but only sparingly in hot water. 

S. £!. 


Action of Formaldehyde on Phenols. By W. Klebbebo 
(Annalen, 263, 283 — ^286). — ^Formaldehyde combines readily with 
phenol, resorcinol, and catechol, in presence of hydrochloric acid, but 
the products are insoluble in alkalis, and so difficult to purify that 
their composition could not be determined. 

An acid of the composition O16H12O10 is formed when concentrated 
hydrocUoric acid is added to a warm aqueous solution of gallic acid 
and formaldehyde, and, on cooling, the product is deposited in an 
amorphous condition. It is purihed by converting it into the phenyl-- 
hydrazine salt, which crystallises in needles and has the composition 
CsHB05,JN2H2Ph ; on treating this salt with dilute hydrochloric acid, 
the acid is deposited in the form of a colourless, amorphous precipitate, 
which becomes crystalline when boiled for a long time with alcohol ; 
the acid decomposes on heating, but without melting, and is only very 
sparingly soluble in alcohol, acetone, ether, benzene, and glacial acetic 
acid. The acid awmonivm salt, Gi2HnOio*NH!4, is a reddish, crystalliae 
compound. F. S. K. 

Orientation by Conversion of Faradinitro-derlvatives into 
Quinones. By A. Glaus, Q-. Raps, E. Hkbpblut, and W- Bbbkbpbld 
(/. pr. OAeiw. [2], 43, 563 — 586). — ^The following compounds were 
investigated with a view to ascerteining whether the method employed 
by Clans and Rnnschke (Abstr., 1890, 1246) for the orientation of 
4 : 6-dich1orometaxylene can be applied as a general method ; the re- 
sults obtained show that it can be so applied. 

3 : 6-I}/an^^do-2 : h-dihromoparisocymene is obtained, contrary to 
Homberg’s statement (/. pr. Ohem* [2], 42, 114), when the corre- 
sponding dinitro-derivative is reduced by the usual means, but the 
reaction takes place with difficulty; if stannous chloride be used, 
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snf&cient alcobol mnst be present to keep the dinitro-dcrivative in 
solution ; if zinc or iron dust be used, the temperature must not be 
too bigb.. In either case, tbe dried product is made alkaline, if 
necessary, and extracted with etber ; ethereal solution is treated 
with hydrogen chloride, whereby the hydrochloride is precipitated. 
The diamido-derivative crystallises in small, colourless needles, dis- 
solves easily in ether and in alcohol, and melts at 105° (uncorr.). The 
plaimochhnde is described. 

2 : b^DihromoparisocymoS : 6~qu{none is formed when the aqueous 
solution of the hydrochloride of the diamido-derivative is oxidised by 
chromic acid, and separates from the liquid product in bright-yellow 
leaflets ; it crystallises from alcohol in thick, yellow prisms, sublimes 
in feathery crystals, and melts at 74° (uncorr.). By reduction with 
aqueous sulphurous acid in a sealed tube at 100°, it yields the corre- 
sponding quinol [Me : Pr^ : Bra : (OH )2 = 1 : 4 : 2 : 5 : 3 : 6] ; this 
forms white crystals and melts at 64° (uncorr.). 

Detailed directions are here given for obtaining a good yield (67 
per cent, of theory) of metacymene by the method of Claus and Stiisser 
(Abstr., 1880, 632). 

4 : 6~IHhromomdiacymene^ obtained by the action of bromine 
(2 mols.) on metacymene in the presence of iron fllings at the or- 
dinary temperature, is a heavy, colourless, refractive, oily liquid ; it 
boils at 281 — ^283° (uncorr.), and is still liquid at —20°. 

2 : 5-Dmi^ro-4 : ^dihromom£b(icymerbe is obtained by nitrating tbe 
dibromometacymene (1 part) with a well-cooled mixture (15 parts) 
of sulphuric acid (2 parts) and fuming nitric acid (1 part) ; the 
prodn^ is poured into ice-cold water and the precipitate crystallised, 
first from alcohol and finally from light petroleum. It forms 
long, slender, colourless needles, melts at 140 — 141° (uncorr.), sub- 
limes, and dissolves fairly easily in the usual organic solvents. By 
reduction, it yields 2 : h^diamido-4i : b-dibromometacyrnene^ which crys- 
tallises in small, colourless needles, melts at 95° (uncorr.), sublimes, 
and dissolves in most oiganic solvents, but not in water ; its hydro- 
chloride and platinochloride are described. 

4 : Q-J)ibromometaGyw.o-2 ; b-quinom^ produced by tbe oxidation of 
the diamido-derivative in acid solution, is best obtained pure by re- 
ducing tbe impure quinone, which is extracted from the product 
by ether, to the corresponding quinol (see below), purifying this by 
distillation with steam, and reoxidising it with chromic acid. The 
quinone is at first a waxy, buttery, yellow mass, but. on prolonged 
exposure in a desiccator, at a low temperature, it crystallises in 
yellow needles ; it melts at 32° (uncorr.), and is insoluble in cold water, 
little soluble in hot water, but freely in oiganic solvents ; it will not 
sublime. 4 : iy-JHbramo7net(icymo-2 : b-quinol crystallises in slender, 
colourless needles, and melts at 153 — 154° (uncorr.) ; it distils with 
steam and sublimes in microscopic needles. 

4 : b-Bibrcmiorthocymene^ obtained by the action of bromine on orfcho- 
cymene in presence of iron, is a colourless, oily liquid of agreeable, 
aafomatio odour. 3 : 6-Dinitro- 4 : b-Mhromorthacymene forms small, 
oolonrless needles which melt at 148° (uncorr.), and axe insoluble in 
water, vazy little soluble in cold but soluble in hot aloohol ; it is 
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stable towards alkalis and can be beated with aniline witbont change. 
The corresponding diam^do-derivative forms small needles, melts at 
1 26° (nncorr.), and sublimes ; in air and light it is unstable when moist, 
e*?pecially if impure; its hydrochloride^ platinochloHde^ and htarmo^ 
cMoride are described. 

4 : 5-DibrmnorthocymoS : 6-qv,inone^ obtained from the diamido-deri- 
vative in the same way as the 2 : 5-quinone, is left on the evaporation 
of its ethereal solution as a yellow oil, which crystallises on cooling, and 
melts at 40° (uncorr.) ; it will not sublime. The corresponding quinol 
forms small, white needles, melts at 131° (uncorr.), and dissolves in 
hot water and the usual organic solvents ; it is volatile with steam 
and sublimes ; it is not oxidised to the quinone by chromic acid in the 
cold, a property which it shares with most other quinols which are 
halogenated in the benzene nucleus. 

2 : b'-JDibromoparacym&ne is a heavy, colourless, Refractive oil and 
boils at 283 — 284° (uncorr.), which is 10° higher than the boiling 
point of the corresponding derivative of parisocymene ; when nitrated, 
it yields no oxidation products (compare Abstr., 188^1, 583), the chief 
product being 3 : 6-Jimtro-2 : h-dibromoparacymene^ which crystallises 
in colourless, vitreous needles melting at 156—167° (uncorr.). The 
corresponding diamido-derivative forms small, white needles which 
melt at 120 — 121° (uncorr.). 

2 : ^-DibromoparacymoS : 6-quinone, obtained by the oxidation of 
the last-mentioned diamido-deri%ative, crystallises in intensely yellow 
needles, melts at 30° (uncorr.), and is more stable and less deliques- 
cent than the isomeric meta- and ortho*derivatives. The quinol forms 
small, colourless needles and melts at 138 — ^189° (uncorr.). 

The above results, obtained with the three synthetic (normal 
propyl) cymenes are in accord with the difference shown by Widmanii 
(this vol., p. 687) to exist between synthetic paracymene and that 
obtained from camphor. 

3 : 6-JDw/ifro-4 : h-dvchbrortho-xylene is obtained by nitrating di- 
chlorortho-xylene (b. p. 227°, 1 part) in the cold with sulphuric acid 
(4 parts) and fuming nitric acid of sp. gr. 1'52 (5 parts) and then 
heating to boiling. It crystallises in colourless, transparent needles, 
melts at 155° (uncorr.), sublimes, and dissolves in alcohol. The cor- 
i*esponding diamido-derivative is best obtained when a dilute alcoholic 
solution of the diuiiro-derivative is reduced with stannous chloride in 
presence of concentrated hydrochloric acid, and is purihed by subli- 
mation ; it forms slender, white needles in feathery aggregates, melts 
at 176** (uncorr.), and is unstable in light and air when moist, 
especially, if impure. When ammonium sulphide acts on the dinitro- 
derivative, 3-in/ro-6-awido-*4 : b^diehlorortho-xylene is formed ; it crys- 
tallises in yellow needles, volatilises with steam, and melts at 54° 
(uncorr.). 

4 : 5-jD/chZoror^Ao-fls^Zo-3 : 6-quinone is formed when the diamido- 
derivative is oxidised with chromic acid ; it ciystallises in thin, yellow, 
lustrous leaflets, melts at 159° (uncorr.), sublimes, and dissolves very 
easily in alcohol, from which it will not crystallise. The correspond- 
ing quinol can only be obtained by beating the quinone with con- 
centrated aqueous sulphurous acid in a sealed tube at 100°; it 
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crystallises in long, brilliant, lustrous, transparent, colourless needles, 
melts at 163 — 164° (uncorr.), sublimes, and dissolves in most organic 
solvents; its oxidation to the quinone by aqueous chromic acid is 
difficult. A. G. B. 

Action of Snlplmr Chloride on Aniline. By L. Edelsano 
(B ttZZ. Soc. Ofdm. [3], 5, 173 — 175). — Sulphur chloiide (20 grams) 
is added in drops to a solution of aniline (53 grams) in chloroform 
(600 c,c.), the temperature of the mixture being kept below 60° 
throughout the reaction. The aniline chloride formed in the reaction 
is filtered off, and spontaneous evaporation of the chloroform filtrate 
leaves a residue consisting of sulphur and of a portion which is solu- 
ble in hydrochloric acid. Prom the acid solution, alkalis precipitate 
a base, S( 06 H 4 *NHa) 2 . which crystallises from water in small, colour- 
less, rectangular crystals melting at 107°. When sulphur chloride 
reacts on aniline dissolved in carbon bisulphide, a precipitate is 
formed of aniline hydrochloride and of diphenylthiocarhamide. ISTo 
thioaniline is formed. T. G. ST. 

Methylparatoluidine. By B. Bambbroeb and P. Wulz (Ber., 
24, 2077 — ^2086). — In the course of their researches on the proper- 
ties of tetrahydroquinolines (this vol., p, 1255), the authors have 
observed that when paradiazobeuEenesulphonic acid acts on tetra- 
hydro-S-methylquinoline, a mixture of an azo-colouring matter and 
the isomeric diazoamido-compound is formed even in presence of an 
excess of mineral acid. This reaction is so remarkable that the 
authors have also examined the action of paradiazobenzenesniphonic 
acid on methylparatoluidine, the “ monocyclic ” analogue of tetra- 
hydro-3-methylquinoline, and find that the reaction proceeds in 
exactly the same manner in both cases. 

To prepare methylparatoluidine, glacial formic acid and paratoluid- 
ine were heated together, the excess of the former distilled off in a 
vacuum, and the residue, which consists of fo} 7 nojpwratoluidide^ 
OeHiMe-NH-OHO, recrystallised from ether. It forms large, colour- 
less prisms, melts at 63°, and on treatment with methyl iodide, 
potash, and a little alcohol, yields Methylformojparatoliddide^ 

OeHiMe-NMe-OHO, 

which distils at 273 — 277°, the distillate solidifying to large, brittle 
pi'isms. These melt at 30°, and are converted by fuming hydro- 
chloidc acid at 100° into methi/ljocbrcLtoluidiney GeHAMe'NHMe, which 
disti^ at 207 — ^209° under a pressure of 715 mm. The hydrochloride^ 
obtained by passing hydrogen chloride into the ethereal solution, of 
the base, forms large, vitreous pxdsras, is readily soluble in water and 
alcohol, and melts at 119'5°. Its aqueous solution gives a reddish- 
brown coloration with feme chloride, and becomes chestnut-brown on 
the addition of potassium dichromate and dilate sulphuric acid. The 
7w^rosc-componnd, OsHiMe-FMe-NO, is readily obtained by the action 
of nitrous acid, and ciystallises from ether in brownish-yellow, 
lustrous tablets, melts at 62—53°, and is reconverted into methyl- 
paratolnidine by the action of tin and hydrochloric acid. In this 
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manner tlie methylated compound may readily be separated from any 
unaltered toluidine still present. 

By tlio action of diazobenzenesulphonic acid, methylparatoluidine 
is, as already stated, converted into a mixture of an azo colour and 
the isomeric diazoamido-compound. The first compound, methylparfi’^ 
tohiidAneortliomohemmesulq^^ acid^ ]SrHMe*C6H3Me*N2*06H4*S03H, 
crystallises in violet needles having a metallic lustre, and dissolves 
readily in boiling water with a dark raspberry-red colour, and also in 
alcohol, acetic acid, and concentrated sulphuric acid. It melts at 
198 — ^199°, and, in an acid bath, colours wool or silk dark orange. 
The sodium salt sepai*ates from an alkaline solution on the addition of 
sodium chloride in deep-red, crystalline flakes, which, on remaining 
under water, change to small, iridescent plates. 

By the action of tin and hydrochloric acid, it is reduced to oHh- 
€midomeihylparatoltddine, NH^'CeHsMe'N’HMe, which is extracted 
from the solution by ether after addition of soda. Hydrogen chloride 
is passed into the ethei'eal solution, and the precipitated reddish 
flakes at once dissolved in alcohol, as otherwise oxidation rapidly 
takes place. The hydrochloride, after recrjstallisation, forms colour- 
less, vitreous prisms, begins to melt at 175°, and decomposes at 
180 — 185°. The free base crystallises from ether in colourless, 
prismatic tablets, melts at 43°, and is identical with the reduction 
product of nitromethylparatoluidine described by Gattermann 
(Abstr., 1875, 975). Like all oithodiamido-compounds, it gives a 
deep-red coloration with oxidising agents in acid solution, and, on 
boiling with acetic acid and sodium acetate, yields the anhydro-base 

or imidazole^ OoHaMe^ j^iOMe, which forms lustrous needles 

molting at 141’5 — 142°, and is identical with tho compound obtained 
by Niementowski by the reduction of methylnitroparacetotoluidide. 

BuIphohmifenediazoamidomethyJparatohddinef 

NMe-OeHiMe-Na-OeH^-SOaH, 

is contained in the filtrate from the azo-compound. It is isolated as 
the sodium salt, which is a pure white substance sparingly soluble in 
water. With resorcinol and iz-naphthjlamitie, it gives the colour 
reactions characteristic of diazoamido-compounds, and, on boiling 
with acids, yields nitrogen, phenolsulphonic acid, and methyltoluid- 
ine. The neutral aqueous solution gradually assumes a reddish 
colour, but the reaction is retarded by mineral acids. The dher salt, 
0i4Hi4l73*SO3Agy forms white, lustrous needles, and decomposes on 
warming, with separation of silver ; the majority of the other salts 
arc sparingly soluble in water and crystallise well. H. G. 0. 

Adjacent Orthoxylidine. By K. Mektor (Annalen, 263, 
31(5— -339 ) . — AcetylmethylorihoxyUdinef 

OeHHMea'NMeAo [Me, ; KMeAc = 1:2:3], 

can be prepared by heating a xylene solution of acetylxylidine at 
140° for 2--^ hours with a slight excess of the theoretical quantity of 
sodium, and carefully wai^ming the sodium compound obtained in 
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this way with methyl iodide; the product is extracted from th6 
xylene solution with concentrated hydrochloric acid, the acid solu- 
tion mixed with soda, and the precipitated base extracted with ether. 
It separates from hot light petroleum in well-defined crystals, melts 
at 75®, is only sparingly soluble in hot water, and is volatile with 
steam. It is not acted on by concentrated hydrochloric acid at 130“, 
or by boiling alcoholic potash, but when boiled with sulphuric acid 
(1 : 1'5) for 15 hours it is partially decomposed into methylortho- 
xylidine and acetic acid. The jplatvnockloride, (CnHi6NO)2,H2Pt01si 
crystallises from hot water in yellow needles. The aurooliloride i<? 
precipitated in yellow crystals on adding auric chloride to a solution 
of the hydrochloride of the base ; it has ^e composition 

(OnHi5NO)„HAuOl4. 

Methylortlioxylidine^ OeHJM[e2*IfHMe, prepared by hydrolysing the 
acetyl derivative in the manner stated above, and purified by means 
of its nitroso-compound, is a pale-yellow oil boiling at 222 — 223*. 
The hy&roohloride^ C9Hi3N,HCl, crystallises in colourless needles ; the 
acid sulphate^ 0sHi3hr,H2SO4, and platinocKLoride^ 

(C9H,3N)2,H2PtCh, 

were also prepared. When the hydrochloride of the base is treated 
with sodium nitrite in ice-cold aqueous solution, the nitrosamine is 
precipitated as an oil, which, on treatment with alcoholic hydro- 
chloric acid, undergoes intramolecular chan^, being converted into 
pcvraniirosomeihylorthoxylidine hydrochloride, ^0*CsH2Me2‘KHMe,H01. 
The free hose, obtained by decomposing this salt with sodium carbon- 
ate, crystallises from hot dilute alcohol in green needles, melts at 
160 — 161*, and is only sparingly soluble in water, but readily in 
alcohol and benzene ; when heated with aniline and aniline hydrochlor- 
ide, it yields a red induline, as has been already stated by Fischer and 
Hepp (Abstr., 1890, 913), 'but owing to the difficulties experienced in 
hydrolysing acetylmethylorthoxylidiue, a quantity of the nitroso-baae 
sufficient for a thorough investigation of the induline could not be 
obtained. 

EthylorthoxyUdine, G6H3Me2*NHE}t [Me2 : JSTHEt = 1:2:3], is 
obtained when ethylacetyloHhoxylidine, prepared from aoetylortho- 
xylidine as described in the case of the ooiTesponding methyl deriva- 
tive, is heated with sulphuric acid (1 : 4) at 160 — 160* for several 
hours, but a cousidei able quantity of the acetyl derivative remains 
unchanged; when purified by means of its nitroso-derivative, it is 
obtained as an oil boiling at 227 — 228*. The hydrochloride, 

OxoHi5]Sr,H01, 

separates from alcoholic dther in crystals; the platmodhloride, 

(OxoHx5lT)a,H2PtOl6, 

was also prepared. The acetyl derivative, OeHaMea-KEtAc, is a yellow 
oil. 

Paramtrosoeihylorthoxylidi'ne hydrochloride, N’O’OeHaMesj^N'HBtjHOl, 
prepared by treating the nitrosamine with alcoholic hydrochloric 
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acid, crystallises in slender, yellow needles ; the free hose crystallises 
from dilute alcohol in green needles and melts at 123 — 124®, 

TrimtihijIsBylidme mrmonmm iodide, 06 H,Me 3 ' 2 lTMe 3 l, is formed, 
together with dimethylorthoxylidine, when orthoxylidine hydrochlor- 
ide is heated at 180 — 190® for 10 hours with the theoretical quantity 
of methyl alcohol, and the mixture of methyl- and dimethyl-ortho- 
xylidine obtained in this way boiled for 2—3 hours with methyl 
iodide; the product is treated with soda, and the diraethylortho- 
xylidine distilled with steam. The ammonium iodide Separates from 
hot water in colouidess crystals, decomposes on heating with libera- 
tion of methyl iodide, but without melting, and is readily soluble in 
water and alcohol. 

VimetJiylorthoxyUdine, C6H3Me2'3S’Me2, is an oil boiling at 199 — 200®. 
The hydrochloride, OioHi6]Sr,H01, ciystallises from alcoholic ether in 
slender needles, and is very readily soluble in water and alcohol. 
The plaiinoeMoride. (OioHi 6 ]!f) 2 ,H 2 PtOl 6 , separates from hot water in 
well-defined needles. A paranitroso-derivative of this base could not 
be obtained. 

BenzeneazO’Orthoxylidlm hydrochloride, H'H2*0«H3Me2*N2Ph,H0I, is 
deposited in violet crystals when an aqueous solution of diazobenzene 
chloride is added, drop by drop, to an alcoholic solution of ortho- 
xyhdine heated at 40 — 45® ; it is only sparingly soluble in alc^^^hol and 
water. The free ha^e, sepaiates from a mixture of benzene 

and light petroleum in well-defined, reddish-yellow crystals melting 
at 98®. 

Two bases are formed when paranitrosoethylorthoxylidine hydro- 
chloride (see above) is heated with aniline and aniline hydrochloride 
at 130® for several hours, but they could not be obtained in a state of 
purity ; they are both moderately easily soluble in alcohol yielding 
red solutions, but they have only feeble tinctorial properties. 

Bwiethi/Uafrmine hydrochloride, C 2 oHiaN’ 4 ,HCl, is obtained, to- 
gether with resinous products, when benzeneazo-orihoxylidine hydro- 
chloride is heated with aniline at about 150® ; it is precipitated from 
its aqueous solution, on the addition of sodium chloride, in the form 
of a red powder. It separates from alcohol in crystals, and dissolves 
in water with a beautiful rod coloration ; its alcoholic solution shows 
a brownish-yellow fluorescence. P. S. K. 

Paiuoitrosobenzylaiuline and Paranitrosobenzyltoluidine. 
By W. BoBuniNaHAUS {Annalen,^ 268, 300 — 813 ). — BaranitroBolmssyU 
amUne, can be obtained by heating an alcoholic solution 

of benzylaniline at 60® with amyl niti'ite and a concentrated alcoholic 
solution of hydrogen chloride; when the reaction takes place in the 
cold, the principal product is benzylphenylnitrosamine. JParanitroso- 
benzylaniline crystallises from alcohol in beautiful green plates with 
a blue reflex, melts at 129®, and is readdy soluble in benzene and hot 
alcohol, but only sparingly in cold alcohol and ether. The hydro-' 
oUmride, crystallises in slender, yellowish-brown 

needles, and is soluble in hot alcohol, 

Benzyi^araphenylmediamim, SrH2*02H4*]SrH*0H2Ph, is formed when 
hydrogen sulphide is passed into an alcoholic ammoniacal solution of 
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paranitaposobonzjlaniline ; it is purified by means of its hyrlrochlmiile, 
which crystallises from dilute alcohol in colourless, luhtrous plates 
The free base melts at 30°, and quickly turns red on exposure to the 
air. 

0 TT 

(yO)*OH 2 Ph, is pre- 
cipitated in yellowish needles when an aqueous solution of sodium 
nitrite is gradually added to a solution of paranitrosobonzylaniline 
sulphate with constant shaking ; it melts at 77°, and is very un- 
stable. 

Paranitrosobenzylaniline combines with hydroxylamine hydro- 
chloride in aqueous solution at the ordinary tomperatai*e, forming 
qiiinonedioxime and benzylaraine hydrochloride; when boiled with 
dilute (1 : 20) soda, it yields paranitrosophenol, paramidophenol, 
benzaldehyde, and ammonia. 

Paranitrosobenzylorfhotoliddinei 0uHi4lff‘2O, can be obtained by treat- 
ing benzylorthotoluidine with amyl nitrite and an alcoholic solution 
of hydrogen chlonde as described above ; it separates from hot alco- 
hol xn crystals, and melts at 115°. The hydrochloride is precipitated 
in crystals on passing hydrogen chloride into an ethereal solution of 
the base. When the base is boiled with dilute soda, it is completely 
decomposed, yielding benzaldehyde, ammonia, paranitroso- and 
paramido-oithocresol. 

hydrochloride^ 

3SrH2-C,HiMe-]S’H-0H2Ph,2H01, 

is prepared by passing hydrogen sulphide into a warm, alcoholic 
ammouiacal solution of paranitrosobenzylorthotoluidine, evapoi'ating 
the alcohol, dissolving the residual oil in ether, and adding an alco- 
holic solution of hydrogen chloride to the dried ethereal solution ; it 
ciystallises in slender, colourless needles. The fiee haee melts at a 
low temperature, and is very unstable. 

Faramfrosohenzylmetatotuidwe, 0 x 4 Hi 4 N^ 20 , prepared from bonzyl- 
metatoluidine as described in the case of the con*espoiiding ortho- 
compound, separates finm alcohol in crystals, and melts at 121°. 

Paranitrosohenzylmethylaniline^ CuHjiNjjO, is obtained wlum an 
alcoholic solution of benzylmethylaniline is heated with amyl nitrite 
and an alcoholic solution of hydrogen chloride at 60°, and the salt 
thus produced decomposed with ammonia; it soparates fi'om alcohol 
in crystals, melts at 56°, and is decomposed by boiling soda yielding, 
as principal product, benzylmethylaniline, and small quantities of 
benzaldehyde and meidxylamine. P. S. K. 

Derivatives of Etbylenephenyldiainine and its Homolognes. 

By H. E. Newman (Per., 24, 2191 — 2200). — EthyleneyhervylthiocaTb’' 

amidey is obtained when ethylenephenyldiamine 

(compare Gabriel, Abstr., 1889, 1166) is treated with carbon bisulph- 
ide, and the yellow, crystalline product heated with water ; it is also 
foiiaed in sn^l quantities when potassium thiocarbimide is heated at 
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140® with etliyleiiepheiiyldiamine hydrochloride. It separates from 
hot water in colourless, lustrous crystals, melts at 155®, and is readily 
soluble in alcohol and benzene, bat only spaiingly in carbon bisulphide 
and ether, and insoluble in light petroleum and cold hydrochloric 
acid. 

Bthylmpphenyharbcmide^ CgHjoNaO, can be prepared by heating 
ethylenephenyldiamine hydrochloride with potassium cyanate at 130® ; 
it crystallises fi*om hot water in almost colourless plates, melts at 
160 — 161®, and is readily soluble in benzene and alcohol, but only 
sparingly in ether and carbon bisulphide, and insoluble in cold water 
and light petroleum. 

02aH2oI^202, prepared by shaking 
the diamine with benzoic chloride and potash, crystallises from alcohol 
in colourless prisms, melts at 143 5®, and is soluble in benzene and 
ether, but insoluble in water and light petroleum ; it distils without 
decomposition, and has feeble basic properties. The corresponding 
acetyl derivative, C12H16N2O2, separates from hot benzene in colourless, 
rhombic crystals, melts at 116°, and is very readily soluble in water 
and alcohol, but more sparingly in ether and toluene, and insoluble 
in light petroleum ; it forms a ciystalline acetate, which is readily 
soluble in water and alcohol, and, when heated in a stream of hydrogen 
chloride, it is converted into an anhydro-base, the platmochlm'ide of 
which has the composition 02oH24N4,H4PtCl6, and is readily soluble in 
water. 

PO 

OrthotoluidoeihylphtTialmidei is 

easily obtained by heating bromethylphthalimide with orthotoluidine 
at 130® ; it crystallises from boiling alcohol in shoxt/, yellowish needles, 
melts at 1S3®, and is readily soluble in ether and carbon bisulphide, 
but only sparingly in cold water and light petroleum, and insoluble in 
water. 

BthyleneorfhotolylAiawdm^ !NrH2*C2H4*NH'06H4M6, is obtained when 
the preceding compound is boiled with concentrated hydrochloric acid 
foi* three hours, and the hydrochloride produced in this way decom- 
posed with soda; it is an oil, boils at about 267°, is soluble in water 
and alcohol, and absorbs carbonic anhydride from the air. The 
hydrochloride crystallises in plates, and melts at 168 — 173°. The 
picratp^ 09HuN‘2,206Ha*N‘307, crystallises in green needles, and melts 
at 148®. The dihmgoyl derivative, G9H12N2BZ2, forms prismatio 
needles, melts at 164'5°, and has feeble basic properties. 

Paratohidoethyl^hthcdimidef Gi7HxsNs02, is formed, together with a 
compound melting at 200°, when bromethylphthalimide is heated 
with paratoluidine at 140° 5 the two compounds are separated by 
means of boiling alcohol. The imide separates from hot alcohol 
in yellow crystals, melts at 96°, and is very readily soluble in benzene, 
carbon bisulphide, and glacial acetic acid, but only sparingly in ether 
and cold alcohol, and insoluble in water and light petroleum. The 
compound melting at 200® separates from warm bexLzene in lemon- 
yellow crystals, and is readily soluble in glacial acetic acid, but 
only sparingly in ether and carbon bisulphide, and insoluble in 
water, light petroleum, and boiling alcohol ; it is probably a diphthalyl 
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derivative of diethyleneparatolyltetramine of the constitution 

CeH4Me-]!T(0aHrN:C8H4O,)a. 

EtliylenepnrafolyliUamine hydrochloride, C 9 H 1 1 ^ 2 , 21101 , prepared, by 
heating paratolnidoethylphtbalimide with concentrated hydrochloric 
acid, crystallises from hot alcohol in long, colourless needles, siuiers 
together at 210®, and melts at 218®; the free base, OoHuN,, is a 
colourless oil. The platinochloride crystallises m yellowish plates, and 
is only sparingly soluble in alcohol, but i^dily in water. The 
dihenzoyl derivative, 0 bHi 2 !N' 2 Bz 2 , crystallises from alcohol in small, 
colourless needles, melts at 161®, and is readily soluble in alcohol 
and glacial acetic acid, but only sparingly in benzene, and almost 
insoluble in light petinleum, carbon bisulphide, and water. The 
diaoetifl derivative, CgHi 2 N 2 Ac 2 , separates from hot benzene in cubic 
crystals, melts au 107°, and is very readily soluble in water, alcohol, 
and glacial acetic acid, but insoluble in carbon bisulphide and light 
petroleum. 

MetaaiylidoethylphihoMmide, CeHsMeg'SrH'CgHi'lSriOBHiOg, crystal- 
lises from boiling alcohol in small needles, melts at 123®, and is very 
readily soluble in benzene, glacial acetic acid, and carbon bisulphide, 
but only sparingly in cold alcohol and ether. 

Ethylmmieta^ylyldiamine, !N'H 2 ’ 02 H 4 *NH* 06 H 3 Me 2 , is a colourless 
oil which boils at 273 — 276®, and absorbs carbonic anhydride from 
the air. The hydrochloride is deliquescent, sinters together at 168°, 
and melts at 173°. The picrate crystallises in reddish-yellow needles, 
melts at 141°, and is very readily soluble in alcohol. The platino- 
cUtyride is readily soluble in water, but almost insoluble in alcohol, 
and has the composition OioHi 6 lir 2 ,H 01 ,PtOl 4 . 

•^OuviidoethylphtJmlirmde, OgBiMes'lSrH'OBHd'NICgHiOa, crystallises 
from hot alcohol in orange needles, sinters together at 143°, and 
melts at 146®. 

it-Naphthylamidoethylphthalimide, CioH 7 *NJEI* 0 >H 4 *Nl 08 JB[ 408 , sepa- 
3 *atea itom boiling alcohol in yellow crystals, melts at 168®, end is 
readily soluble in benzene and glacial acetic acid, but only sparingly 
in ether; when heated with concentrated hydrochloric acid at 
150 — 160°, it is decomposed into phthalic acid and ethylerie-a^TiapJUhyU 
diamiThe, the picrate of which crystallises in small, red noodles, molts 
at 211 °, and has the composition CigHuNajOgHaNjOT. 

P-NaphfJvylamidoeihylphthaUmide, G 20 H 18 N 2 O 4 , crystallises from hot 
alcohol in almost colourless needles, melts at 141°, and is readily solu- 
ble in benzene, glacial acetic acid, and carbon bisulphide ; it is not 
decomposed by bydroobloric acid. 

NMePh'OaEU'N'OeHiOB, prepared by 
heating bromethylphthalimide with methylaniline at 160 — 170°, crys- 
tidlises from alcohol in greenish-yellow, quadratic plates, melts at 
1^)4—106°, and is very readily soluble in benzene, carbon bisulphide, 
and hot alcohol, but only sparingly in ether and cold alcohol. It is 
readily decomposed by hydrochloric acid, yielding ethylenemethyl^ 
phefnyldiamine hydrochloride, G 9 Hi 4 N 2 , 2 HGl ; the free base is a colour- 
less oil boiling at 264 — ^265°, readily soluble in alcohol and water; the 
picrate crystallises in needles, sinters together at 166°, melts at 173°, 
and is re^Uy soluble in idcohol, but only sparingly in water. 

P. S. K* 
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Hydroxyazo-compoTuids. By H. Goldschmidt and R, Brd- 
BACHBR {Ber,, 24, 2800 — ^2317 ; see also Abstr., 1890, 614). — The 
paper is a continuation of the author’s work on the constitution of 
hydroxyazo-compounds to determine if they are hydroxylated azo- 
compounds or hydrazones of quinones. The authors have examined 
the behaviour of the acetates and benzoates of these compounds on 
reduction; they find that the ethereal salts of the parabydroxy- 
compounds behave like the compounds obtained by the action of 
phenyl cyanate, but the ortho-compounds in some cases are split up 
info their constituents, so that the position of the acid residue can be 
determined. 

Orthohyi^h-oasyaachcompounds. — Acetylhenzmeazopceracresol is prepared 
by heating benzeneazoparacresol with acetic anhydinde, and melts at 
87 — 88°. The reduction is earned out as follows : — The acetate is 
dissolved in cold alcohol, zinc-dust added, and then dilute acetic acid ; 
the solution becomes colourless. It is filtered, acidified with hydro- 
chloric acid, and extracted with ether. The ethereal solution 
contains acetanilide, and the aqueous solution amidoparacresol 
fMe : ]SrH2 : OH = 1:3:4]. The authors maintain that this reaction 
IS not to be explained by the usual formula of the azo-compound, 
Ph-H3-06H3Me*0Ac, which would be expected to yield aniline and 

cthenylamidocrosol, CoH[3*Me<^^^CMe, or amidocresol and acetic 

acid. He explains the reaction by giving the azo-compound the 
formula 0I06H3MclN’N’PhAc, and then benzeneazoparacresol is repre- 
sented as the phenylhydrazone of orthotoluquinone. The same pro- 
ducts of reduction were obtained by employing zinc-dust and formic 
acid in place of acetic acid. 

Acefylheme^ieUydrcusoparaeresol, OH^ObHsMe’HH'NPhAc, is obtained 
by reducing the above azo-compouud dissolved in alcohol and acetic 
acid with sodium amalgam (2'5 per cent.) in an atmosphere of carb- 
onic anhydride. On adding water, the compound is precipitated in 
white, microscopic leaflets ; it melts at 124 — 125°, is very unstable, 
and decomposes on recrys^llisation. It dissolves at once in sodium 
hydroxide to a reddish-yollow solution, with decomposition, and on 
reduction with zinc-dust and acetic acid yields amidocresol and acet- 
anilide. 

Benzoylbeuzeneazopai'acrcsol is obtained from benzonoazocresol by 
the action of benzoic chloride or benzoic anhydride. When reduced 
with zinc-dust and acetic acid, it yields hemoylhemeneliydrazopara-* 
cresol. Tho latter crystallises from benzene on the addition of light 
petroleum in white needles, and melts at 152°. When treated with 
alkali, it remains undissolved at first, but soon goes into solution 
with decomposition. 

Acetylbenzeneazo-jfl-naphtliol and benzoylbenzeneazo-)3-naphthol, 
when reduced with zinc^dust and acetic acid, yield amido-)3-naphthol, 
and acetanilide and benzanilide respectively. 

Acetylhmzmeazopseitdocmnmol crystallises from alcohol in reddish- 
yellow needles, and melts at 73 — 74°. When reduced in cold alcoholic 
solution with zinc-dust and acetic acid, acetylbenzeneh^drcuiopset^o- 
mminol is obtained. The latter crystallises from benzene and light petr* 
von liX. ' 4 w 
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oleum in wliite leaflets, amd melts at 123®. When a lar^re quantity of 
acetic acid is employecl, and the reduction allowed to take place with- 
out cooling, the azo-compound is split into amidopseudocnminol and 
acetanilide. 

The authors were unable to prepare the benzoyl derivative of 
benzeneazopseudocuminol. 

OHhonitrobemeneazopa/racresol is obtained by the action of ortlio- 
nitrodiazobenzene chloride on an alkaline solution of pojL'acresol. It 
crystallises from alcohol in red needles, and melts at 118°. The acetyl 
derivative, obtained by boiling it with acetic anhydride, crystallises 
from alcohol in yellow, prismatic needles, and melts at 99 — 100°. 
The product obtained from it on reduction with zinc-dust and acetic 
acid could not be obtained crystalline, and lack of mateiial prevented 
further experiments. 

Taraliydromf(izO’C(mp(ymds , — The acetyl and benzoyl derivatives 
of parahydroxyazo-compounds, on reduction with zinc-dust and acetic 
acid, give only the corresponding hydrazo- compounds. These are 
insoluble in alkalis, which seems not to be conformable with the 
hydrazone formula. However, acetylparatolueneazophonol yields a 
phenoho compound belonging to the diphenyl series, and hence docs 
not behave in accordance wili the hydroxyazo-formnla. 

Acetylhydroxyazobenzene, when reduced as described above with 
zinc-dust and acetic acid, yields acetylhydroxyhydrazohenzene. The 
latter is obtained in white needles by precipitation from benzene with 
light petroleum, melts at 114 — 115®, and is easily soluble in alcohol 
and benzene, sparingly in light petroleum. 

Bemcyylhydroaylydrazdb&neene is obtained in a similar way by re- 
duction of benzoylhydroxyazobenzene ; it crystallises in white prisms, 
melts at 173°, and is easily soluble in alcohol, benzene, and ether. 

AcetyJ]pafratolu€neazaph€noly obtained by boiling tolueneazophenol 
with acetic anhydride, crystallises from alcohol in orange-yellow 
needles, and melts at 95®. On reduction with zinc-dust and ncotio 
acid, it yields the corresponding hydrazo-cowpomd. wiiich crystallises 
from benzene and petroleum in white prisms, and melts at 106°. Tho 
azo-compound is more difficult to reduce with zinc-dust and sulphui*io 
acid, and the mixtui'e requires heating on the wator-bath for some 
time. Wlien the reduction is complete, the mixture is made alkaline, 
and extracted with ether. The ethereal extract contains paratoliiidino. 
The alkaline solution rapidly becomes blue; it was acidified and again 
extracted with ether, when a compound was obtained isomorio with 
the above hydrazo-compound ; this melts at 141®, is soluble in acids 
and strong sodium hydroxide, and becomes intensely bine in alkaline 
solution on exposure. Ferric chloride colours the acid solution dark- 
red. The author believes it to be a diphenyl derivative of the con- 
stitution [OH : NHa: Me : HHAc = 3:6:3': 6Q. 

Fseudotmvieneazopheml is prepared by the action of diazopsdudo- 
eumene chloride on phenol dissolved in soda. It is precipitated from 
the solution by carbonic anhydride, and may be purified by dissolving 
it in strong ammonia and reprecipitation, it forms small, yellow leaflets, 
melts at 94°, and is easily soluble in alcohol and benzene, sparingly in 
light petroleum. The acetyl compound, prepared by boiling it with 
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acetic aiiliydride, crystallises from alcohol in long, orange-red needles, 
and melts at 105'’. 

Acetylpseudocumenehytlrazophenol is obtained by reducing the fore- 
going compound with zinc-dust and acetic acid ; it crystallises from 
benzene and petroleum in long, colourless needles, and melts at 
102—103®. 

The acetate and benzoate of benzoneazo-a.-naphtliol yield the corre- 
sponding hydra zo-compounds on reduction. 

Acetylhemmehydraao-cx^mphthol crystallises from benzene and 
petroleum in white leaflets, and melts at 167®. 

Beuztyylhememhijfirazo a^nnpkthol crystallises in small prisms, melts 
at 162®, and is easily soluble in alcohol, ether, and benzene. 

Acetylortlionitrolxyilioxyazohenzeiie^ obtained by heating the azo- 
<‘om pound with acetic anhydride, sepirates from alcohol in yellow 
crystals, and melts at 109®. On reduction with zinc-dust and acetic 
acid, it yielded products which wei‘e difficult fco obtain crystalline. 
On reduction with zinc and hydrochloric acid, orthophenylenediamine 
was obtained. 

The authors formulate all the above compounds as hydrazones of 
quinones, and maintain that the x^esults are in agreement with these 
formulae. They also discuss the two most powortul arguments in 
favour of the old formulae, namely, tho behaviour ot hydi*oxyazo- 
compounds on alkylation, and their formation from diazo-salts and 
phenols, and show that they do not necessaiuly compel the acceptance 
of the old formula. E. 0. B. 


Cryoscopic Experiments- By H. Goldschmidt (B/v., 24, 
2317 — 2323). — Diazoamido-compounds dissolved in aromatic aminos 
very easily undergo change into amidoazo-coinponnds in the pi‘csence 
of salts of aromatic aminos Tho author has instituted a series of 
experiments to determine if the hyibrochloridcs of aniline bases which 
are electrolytes in aqueous solution ai*e also capable of dissociation 
when dissolved in amines. The method employed was to observe the 
lowering of the freezing point of tho solution. Paratoluidine was 
employed as the solvent (Kykman, Zeit physihal. Ohoni.y 4, 497). 
Diazoamido-compounds, amidoazo-compouiids, aanmatic amines, and 
their salts were examined. The results show that the electrolytes do 
not give a lai*gor molecular depression than the non-cloctrolytes. The 
non-olectx*olytos give numbers agx*oeiiig with Eykman’s ; the electro- 
lytes give numbers distinctly lower. 

The molecular depx*os&ions of diazoamido-compounds, amidoazo- 
compounds, and aromatic amines are near together, and are near to 
the number determined by Bykman for many compounds, that is, about 
51. Aniline gives a smaller constant than )S-naphthylamine. 

Paratoluidine hydrochloride, bemaylamine hydrochloride, and tri- 
methylphenjlium iodide give a molecular depression of about 40. 
Aniline, psendocumidine, and /3-naphthylaiaine hydrochlorides give 
very laige molecular depressions, the explanation being that in solu- 
tion in paratoluidine these salts are decomposed with foimation 
of the free base and paratoluidine hydrochloride. The observed 

A m2 
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molecular depressions were about eqnal to tbe sum of the depressions 
of the free base and paratoluidine hydrochloride. 

The author has studied the conversion of diazoamidobenzene into 
amidoazotoluene by paratoluidine hydrochloride in paratoluidine solu- 
tion. On adding paratoluidine hydrochloride to the solution of the 
diazoamido-compound, a lowering of the freezing point was observed, 
corresponding with the evolution of 2 mols. of aniline, as expressed 
in the equation 

PhMHPh + 207H7-XH3 = C7H7-Ns-C7Hfl-]SrH3 + 2PhI<5rH2. 

The author is engaged on the farther study of these phenomena. 

ID. C. H. 

Action of Carbonyl Sulphide, Carbonyl Chloride, and Alkyl 
Chlorocarbonates on Fhenylbydrazine. By G-. Hblleb {Am^cJen, 
263, 269 — ^28d ) . — Phenylhydrazwephmyhemithiocarlazatef OuHisNiO, 
is obtained in crystals when carbonyl sulphide is passed into a well- 
cooled, ethereal solution of phenylhydrazine ; it melts at 82 — 84° with 
decomposition, when quickly heated, and is only sparingly soluble in 
water, benzene, ether, and light petroleum, but more readily in alcohol 
and chloroform. It is unstable, reduces Fehling's solution on boiling, 
and has, probably, the constitution ITHPirlTB[*00'SH,lTH**NHPh. 
When treated with warm alcoholic ammonia, it is converted into a 
crystalline compound of the composition GtHuI^sOS ; this substance 
is readily soluble in water, warm alcohol, and acetone, but more 
sparingly in ether, chloroform, and benzene, and is probably tbe 
ammonium salt of the acid. In aqueous solutions of this ammonium 
salt, metallic salts produce precipitates which are decomposed on 
boiling, with formation of the sulphide of the metal ; the free acid 
cannot be isolated. When phenylhydrazine phenylsemithiocarbazate 
is heated in open vessels at a temperature above its melting point, it 
is completely decomposed, leaving a residue of phenylhydrazine; but 
when the dry salt is heated in seafcd tubes it is converted into di- 
phenylcarbazide (m. p. 163®), carbamide, aniline, diphenylcarbamide, 
carbon bisulphide, and ammonia. 

DipJitnylcarhazone, NPhlN'OO'NH^lSrHPh, is obtained when di- 
phenylearbazide is boiled for about 10 minutes with alcoholic potash, 
and the cold, filtered solution acidified with dilute sulphunc acid. 
It crystallises from benzene in orange red needles, melts at 157° with 
decomposition, and is readily soluble in alcobol, benzene, and obloro- 
form, but insoluble in water; it dissolves in cold, concentrated sulph- 
uric acid, yielding an intensely carmine-red solution. Its alkaline 
solution reduces Fehling’s solution, gives precipitates with solutions 
of metallic salts, and is readily reduced by alcohol and zinc-dust, with 
formation of diphenylcarbazide. 

Phenylhydrazine and carbonyl chloride combine readily in ethereal 
solution, forming diphenylcarbazide, phenylhydrazine hydrochloride, 
and a small quantity of a compound of high melting point, the nature 
of which was not determined ; under the same conditions, phenyl- 
hydrazine and thionyl chloride yield diphenylthiocarbazide and phenyl- 
hydrazine hydrochloride. 
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Bthyl phenyharhazate^ NHPh'im'OOOBt, is obtained when, an 
ethereal solution of ethyl clilorocarbonate is gradnally added to a 
well-cooled ethereal solution of phenylhydrazine, with constant 
shaking; it crystallises from hot water in yellowish needles, melts 
at 86 — 87®, and is only sparingly soluble in cold water, but readily 
in alcohol, acetone, benzene, chloroform, ether, and hot water. It 
reduces Pehling’s solution on warming, dissolves freely in concen- 
trated mineral acids, and, on oxidation with mercuric oxide in 
chloroform solution, it seems to be converted izrto am azo-compound 
of the constitution ITPhIN'OOOEt; when heated with aniline at 
210 — ^215° it is converted into diphenylsemlcaibazide (m. p. 172 — 173®). 
The aceiyl derivative, CiiHi4N'20a, crystallises from water in slender, 
colourless needles, sinters together at 97®, melts at 102^ — 103®, 
and is only sparingly soluble in ether and light petroleum, but more 
readily in alcohol, benzene, acetone,, chloroform, and glacial acetic 
acid. 


Methyl phen/yUcMrhazate^ NHPh-lSiHOOOMe, prepared from methyl 
ohlorooarbonate in like manner, ciystallises £rom water in prisms, 
melts at 116 — 117®, and resembles the ethyl salt in properties. 
When heated at 230 — 24!0® for some time, ic is decomposed into 
methyl alcohol and diphenylurazine (m. p. 204®),, identical with the 
compound obtained by Pinner (2?er., 21, 2330) from phenylsemioaib- 
azide; the constitution of diphenylurazine m most probably ex- 
pressed by the formula suit undergoes an 


analogous decomposition into ethyl alcohol and( diphenylumzine. 

P. S. K. 


Relations between Eturhodines, Indulines^ and Safranines. 
By h\ Kbhrmann and J. Mbssingbr (Per., 24, 2167 — 2176 ; compare 
this vol., p. 746). — Methylrodvdiilone^ OxtHkN^O, is deposited in crys- 
tals when hydroxynaphthaquinone is treated with methylortho- 
phenylenediamine in concentrated alcoholic solution ; it crystallises 
from a mixture of alcohol and benzene in vermilion needles having 
a green reflex, melts at 267—269®, and is rather sparingly soluble 
in ether, alcohol, and benzene, yielding yellowish-red solutions which 
show a vermilion fluorescence. Its solution in concentrat€fd salph- 
xu*io acid is dichroio, being dirty green in thin, and dark purple-red 
in thick, layers ; on diluting witn water the solution turns orange-red. 
The hydrochloride crystallises in brown noedlos haviug a green reflex, 
and is decomposed by water- On adding bromine- water to an acid 
alcoholic solution of methylrosiudulone, until the solution smells of 
the halogen after shaJking, and then immediately adding excess of 
sulphurous acid, a 6roww)-derivative is precipitated in red ciystals ; it 
sepai'ates from glacial acetic acid in green needles, decom{>oses at 
about 260®, but without melting, is very sparingly soluble in mo«»t 
ordinary organic solvents, and dissolves in concentrated sulphuric 
acid with a dark-green coloration. The constitution of methylros- 

indulone is, doubtless, expressed by the formula 


OaH 4 <jj^OioH 5 *OMo, is formed, together 
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witli methylrosmdnlone, when the enrhodole, prepared from hydr- 
oxynaphtliaqninone and orthophenylenediamine as previously des- 
cribed, is boiled with methyl iodide and soda in methyl alcoholic 
solution. The two products are precipitated with water, the pre- 
cipitate dissolved in boiling alcohol, the solution mixed with con- 
centrated hydrochloric acid, and the methoxynaphthaphenazine care- 
fully precipitated with water; on adding ammonia to the filtrate, 
methylrosindulone, identical with the compound just described, is 
precipitated. Methoxynaphthaphenazine crystallises from boiling 
alcohol in long, light-yellow needles, melts at 176 — 177°, and sublimes 
at a higher temperature. It is insoluble in alkalis, but moderately 
easily soluble in boiling alcohol, benzene, glacial acetic acid, Ac., and 
it dissolves in concentrated sulphuric acid yielding an intensely yellow 
solution, from which a salt is precipitated in almost colourless needles 
on the addition of water ; its solutions do not give a precipitate with 
bromine- water. 

The above experiments prove that fit-naphthaeurhodole exists in two 
tautomeric modifications, and its constitution may, therefore, be ex- 

pressed both by the quinoneimide formula and 

by the hydroxy-formula OeH^C^j^^OioHs'OH ; it is almost superfiu- 

0UJ3 to remark that the constitution of eurhodolcs and eurhodines can 
be expressed by the quinoneimide fonnnla only when they contain a 
hydroxy- or amido-group in the para-, or perhaps also in the ortho-, 
position to one of the azine-nitrogen atoms; this is probably also 
true in the case of the safranines. F. S. K. 

Benzylthiocarbimide. By T. Metre {Annalen, 264, 125—127). 
— ^An atTiempt to prepare an alkyl derivative of benzylthiocarbimide 
WAS unsuccessful ; when benzylthiocarbimide is treated with benzyl 
chloride and sodium ethoxide in alcoholic solution, benzyl sulphide is 
formed. 

Hydroxylamine is not veiy rapidly decomposed by boiling, con- 
centi’ated soda, and the distillate obtained from such a mixture fre- 
quently contains considerable quantities of the nitrogenous base. 

F. S. K. 

Oompoimds prepared from Methylpheuylchloroformamide 
and DiphenylcMoroformamide. By E, Lellmann aud E. Benz 
(Her., 24, 21u8 — ^2116; see also Lellman and Barhofer, Abstr., 
1887, 935). — ^hlethylpbenylchlomformamide readily acts on potassium 
plienate in alcoholic solution, yielding potassium chloride and phmujl 
methylphenylcarhumafe^ SfPhMe-OOOFh, which forms large, colourless 
crys^s, melts at 58°, and is readily soluble in alcohol, ether, chloro- 
form, and benzene. Orthonitropheiiyl methylphmylcarhaTnaief 

NPhMe-COO-0eH*-3STO2, 

is prepared in a similar manner from potassium orthonitropheuate, 
and crystallises in monosymmetric prisms 

(a : 5 ; 0 = l‘S4084; 1 ; 1 09509, p = 100° 88'). 
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II; melts at 110®, and is spanngly soluble in cold, readily in bot, 
alcohol. The paranitrojphenyl and metaniirophenyl salts are both 
crystalline compounds, and melt at 69 — 70® and 105® respectively. 

Orthamuhphenyl Tnethylphenylmrhamiite, !NrPhMe'000*06H4-]SrH2, is 
obtained by reducing the orthonitro-compound with stannous chloride 
and hydrochloric acid, and crystallises from alcohol in slender needles 
melting at 103®. The jporamido-compound forms needles melting at 
104i®, and the metamido-compoxind. is a yellow, crystalline powder 
molting at 94®. Faraoresyl viethylphsnylcarbamaief 

N'PhMe-C0006H4Me, 

is prepared in the same way as the phenyl compound, and forms 
slender needles melting at 62®. 

Pa/ranitrophenyl diphenyJcarhamaie^ !N‘Ph2*C00*C8B[4'lT02, crystal- 
lises in slender, pale-yellow needles, and melts at 116®, whilst the 
metanitro-compoTiiid forms nacreous plates, and melts at 90®. Par- 
aiiddophen/yl diphenyha^ NPh2‘COO*CeH4'NH2, obtained by the 

reduction of the paranitro-compound, forms yellowish needles, and 
melts at 146®, whilst the meirtm/do-compound crystallises in reddish 
needles, and melts at 132 — 133®* Paracresyl diphenyharhaTTMte, 
NPh/000*0fiH4Me, crystallises from alcohol in silky, asbestos-like 
aggregates of needles, and melts at 81®. 

Methyldiphenylchloroformamide also combines with amido-bases; 
tlius with aniline it yields methylcarbanilide at the ordinary tempera- 
ture, but on warming gives diphenylcaibamide almost exclusively. 
Methylphmylmetatiitrophenylcarhmdde, NPhMe-00*NH-06H4*N'Oa, is 
readily obtained by the action of 2 mols, of metanitraniline on 1 mol. 
of methylphenylchloroformamide at 90®, and forms greenish-yellow 
needles which melt at 230®, and dissolve readily in hut alcohol. On 
reduction with stannous chloride and hydrochloric acid, it is con- 
vei'ted into Tmthylphenylmetamidophenylca/rhcmidei 

lSrPhMe-00-3SrH-08H4*NH2, 

which crystallises in white, matted needles, and, at 190 — ^200®, 
gi*adually decomposes into methylciniline and metaphenylenecarbamide 

0,H*<§§>00 (compare Abslr., 1886, 977). 

Methylphenylchloroformamide also reacts with aromatic hydro- 
carbons in presence of aluminium chloride. Benzene is thus con- 
verted into bonzoylmetbylauilide, and toluene into meihylphenylpma^ 
toluamifle^ OcHiMe'OO^JNMePh ; the latter crystallises in large, yel- 
lowish, monosymmetric crystals (a ; 6 : c =s 2*67609 ; 1 : 2 867}&, p = 
108® 44'), melts at 70®, is readily soluble in alcohol, ether, cUoro- 
form, and light petroleum, and, on hydrolysis, yields paratoluio acid 
and methylaniline. MefhyJphewylstyhylamde, 06BI!3Me2*00*NMePh 
(OH3 : OH3 : 00-WMePh = 4:2:1), is obtained in the same way 
from motaxylene, and crystallises from light petroleum iu small, pale- 
yellow crystals melting at 64®. The corresponding 4:8: 1-compound, 
prepared from orthoxylene, forms large, flesh-coloured, asymmetric 
crystals (a : 6 : c = 0*49009 : 3 : 0*56606, a = 118® 7* 20", p = 
109® 44' 40", 7 = 68® 83' 5 A = 111® 83' 60", B = 97° 0' 50", 0 = 
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64® 6' 20''), and melts at ?8® ; whilst the 5:2: 1-compound from 
paraxylene crystallises from ether in pink plates, and melts at 
The last three compounds all yield the corresponding xylylic acids 
on hydrolysis. H. &. 0. 

Seleno- and Thio-derivatives of Ethylaaxdne andPropylamine. 
By V. CoBLENTZ (J9er., 24, 2131 — ^2136) : compare Gabriel and 
Lauer, Abstr., 1890,472). — 

CsH40*:3SfCH/OH,-SON’, 

prepared by heating bromethylpbthalimide with potassium thio- 
carbimide at 100® in alcoholic solution, separates from alcohol in 
colourless crystals melting at 108® ; when treated with 10 per cent, 
potash, it is converted into ethyldiiul^hidediphtJmlamio ctdd^ 

S,(0Ha-0Ha-lSrH-0O-O6H4-OOOH)2. 

This acid separates from hot alcohol in colourless crystals, melts at 
128 — 130®, and is decomposed by concentrated hydrochloric acid at 
180® into phthalic acid and dithioethylamine (compare Ooblentz and 
Gabriel, this vol., p. 817) ; the picrate of this base crystallises from 
hot alcohol in yellow needles, melts at 198 — 200°, and has the compo- 
sition G4Si2l^232,2G5Ef3N307. 

0- 08H402!N*0H2*CH2'Se0N’, ob- 

tained in like manner from potassium selenocyanide, is a colourless, 
crystalline compound melting at 124 — 125° ; when boiled with 10 per 
cent, potash, it is conveited into ethyl-0-diselen%dodiphthalamio ackU 
Se^CH2’OH2*NB[*0O'C6H4*C0OH)8, a yellowish, crystalline compound 
melting at 118—119®. 

f^-SelemcarMmidopropylphtl^ Oi2HioN^2Se02, prepared from 

bromopropylphthalimide and potassium selenocyanide, melts at 102®, 
and is converted into propyl-*^-diselenidodiphtkalamic add, 

by hot potash ; this acid separates from alcohol in crystals melting 
at 84®. 

BiselenoetJiylamine hydrochloride^ Se2(0H2*0H2*NH2)2,2H01, is ob- 
tained when ethyl-0-diselenidodiphthalamic acid is heated at 180® 
with concentrated hydrochloric acid; it melts at 188®. The picrate^ 
04H,2N2Se2,2C5H,N3C >7, crystallises from alcohol in orange needles, 
and melts at 178°. 

Diselenopropylamine hydrochloride^ CeKi6l^8Se2,2HOl, prepared from 
propyl-7-diselenidophthaLimic acid in like manner, separates from 
alcohol in crystals melting at 170°; the pierage, 0eHi6hr2Se2,2C8H3N‘307, 
forms orange crystals, and melts at 165°. P, S. K. 

Action of Alkali Hypochlorites and Hypobromites on some 
Imides and Phthalodiamide. By S. HoooEWEBpy and W* A. van 
Dob? (Bee. Trav, Ohim.^ 10, 4 — 12). — Succinimide, treated in 
alkaline solution with potassium hypobiomite, yields 0-amidopropionic 
acid. 

The imide (1 mol.) is dissolved in a solution containing potash 
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(6 mols.) and hypobromite (1 mol.), and heated for two hours at 
50 — 60”. The liquid contains potassium /^-amidopropioiiate ; it is 
acidified with hydrochloric acid, evaporated to diyness, mixed with 
absolute alcohol, and diy hydrogen chloride passed through the mix- 
tui'e, which is then filtered, and the filtrate evaporated to dryness. 
The residue is dissolved in water, and treated on the watei'-bath with 
silver sulphate, again filtered, traces of silver precipitated with 
hydrogen sulphide, and finally it is boiled with baryta in excess. The 
barium salt now in solution is decomposed by sulphuric acid, and the 
filtrate evaporated. The melting point found by the authors for 
^-amidopropioaic acid is 196® ; it is given by Bailsteinas 180®, and has 
been found by E. Mulder (Ber., 9, 1902) to be 190°. The substance 
formed by the action of the hypobromite on the imide is 

NKBr-0O-0Ha-CH*-COOH, 

and in alkaline solution this undergoes transformation as follows : — 

NKBr-OO-OHa-OHa-COOK + 2KHO = K,GO^ + KBr 

-h NHa-OHa-OH/OOOK. 

The authors suppose that the salt OOBr*NK'C 2 H 4 *COOK is formed 
as an intermediate product (see Bee. Tmo. Oldm., 8 , 173). Phthal- 
imide undergoes a similar reaction with the production of anthranilic 
acid. The iiuide is heated with alkaline hypobromite and potash at 
80®, the resulting product is acidified with acetic acid, and the 
insoluble copper salt precipitated with copper acetate. The copper 
salt is suspended in water, and decomposed by hydrogen sulphide. 
The anthranilic acid obtained is 85 per cent, of that required by 
theory. The mechanism of the reaction is analogous to that described 
above, the compound 17KBr’0O'C6H4'COOK being first foimed and 
then decomposing. Phthalimide reacts in like manner with other 
alkaline or alkaline-earthy hypobromitos or with hypochlorites. The 
identity of the acid prepared with oi^hamidobenzoic acid was 
proved. 

The sulphate of anthranilic acid crystallises with 1 mol. H 2 O, not 
2 mols. as usually stated. The anthranilic acid obtained from phthaU 
irnido is nearly pure It may be further pnrified by crystallisation 
from water, but then becomes somewhat yellow in colour. A better 
method of purification consists in the x'ecrystallisalion of the sulphate 
from alcohol and the decomposition of the salt by the exact quantity 
of baryta solution of known strtngth. Liebig’s method of recrystal- 
libing the calcium salt from water and decomposing it with acetic 
acid yields a very pure product. Solutions of anthranilic acid 
generally exhibit fluorescence ; this becomes less marked on further 
purification, but is again intensified on exposure to light. 

The retarding effect on alcoholic and acetic feimentations exercised 
by anthranilic acid is much inferior to that of salicylic acid. It 
requires from 3 to 5 parts of anthranilic acid to exert the t^ame effei^t 
on the lactic fermentation as 1 part of salicylic acid. As the aiMi- 
ficial salicylic acid of commerce is often contaminated with impurities 
which modify its therapeutic propex'ties (see Phartn. /. Nov., 
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1890, and Fiscbcr, Pharm. ZeiL, 1889, 42), the easy transformation 
o£ anthranilio acid into a very pare salicylic acid by nitrons acid 
becomes of some importance. 

Phthalodiamide, treated with hypochlorite or, preferably, hypo- 
hromite in the same manner, yields bonzoylenecarbamide. Alter 
heating at 80°, a current of carbonic anhydride is passed, and the 
Ccirbamide deposited is recrystallised from glacial acetic acid. It is 
lonnd to be identical with the benzoylenecarhamide prepared by 
Griess’ method, li 2 mols. of hypobromite be employed to 1 of 
phthalodiamide, a benzoylenecarhamide bromide is obtained. The 
transformation of phthalodiamide into benzoylenecarhamide may be 
intei-preted by the use of either the symmetrical or the nnsymine- 
trical formula for the amide ; Wislicenus’ results (Ambalen, 242, 40) 
render the latter probable. 

The phthalimide reaction described above loavas open the ques- 
tion of the constitution of this imide ; the ease with which phthal- 
itnide may he converted into an amide renders it probable that the 
amide and the imide possess an analogous constitution. Saud- 
meyer’s experiments support the nusymmetrical foimula (Ber , 18, 
1499) ; those of Kuhara (Amer, Okem. 3, 26 ) and Auger (JJvll. b'oc. 
Chuu. [2], 49, 345) rather lead to its rejection. The authors have 
undertaken researches for the purpose of settling the constitution of 
phthalimide and its isomerides. 

Assuming the nusymmetrical constitution for phthalodiamide, the 
first stage in the formation of benzoylenecarhamide may be given as 

+ KOBr = + H,0. A 

similar molecular migration has been noticed pi^eviously (Bee. Trav. 
Chim.y 9, 37) to that which now takes place in the alkaline solution, 
Vi ith formation of potassium orthoureidobenzoate, 

OOOK-O^MH-OONH,. 


This salt is unstable, and readily suffers ti'ansformatiou, even in 
alkaline solution, into the potassium salt of beuzoyleuocat<bamide, 
NH- 90 . 


When dilute hydrochloric acid is added to a solution of phthalyl 
chloride in excess of ammonia, prepared in tho cold, a substance is 
obtained isomeido with phthalimide. This /5-imido has acid proper- 
ties, dissolves in solution of potassium carbonate with evolution of 
carbonic anhydride, and is reprecipitated on adding hydrochloric 
acid to the solntion. Boiling water decomposes it readily. Its melt- 
ingpointis generallyfound between 180® and 190°; when heated further, 
the mass melts, resolidifies, and is transformed into the o-imido 
(ordinary phthaHmide). W. T. 


Reduetaon of TrimethylgaUanaide; Aoetylgallamide, By M. 
\U^x(Afmalen, 263, 249 — 259; compare Hutchinson, this vol., p. 561). 
— Trimethylgcdl^n 0 «Hs(OMe) 3 -CONHa, can be prepared by gradu- 
ally adding goncentratcd solution, of potash (3 mols.) in me^yl 
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alcohol to a boiling mixture of methyl alcohol and methyl iodide 
(,> mols.) in which pure gallan3ide is suspended ; it crystallises from 
dilute alcohol in colourless, lustrous prisms, melts at 176 — 177®, and 
is only sparingly soluble in water, but more readily in ether, alcohol, 
and chloroform ; it is not acted on by mineral acids in the cold, but it 
is converted into ti*imethylgallio acid (m. p. 168 — 170®) by boiling 
soda. 

THmethylgall/yl alcohol^ C6H2(OMe)i*OH2*OH, is obtained, together 
with hexamethoxybenzile, and probably also the corresponding hydro- 
benzoin, when trimethylgallamide (20 gmms) is reduced with 2^ per 
cent, sodium amalgam (1 kilo.) in alcoholic solution, dilute sulphuric 
acid being constantly added in order to keep the solution acid ; when 
reduction takes place in strongly acid solution, the alcohol is the 
principal product, but in only slightly acid solution the best yield of 
the benzile is obtained ; in alkaline solution, brown, resinous products 
are formed. The solution is filtered from the precipitated hexa- 
methoxybenzile, evaporated until free from alcohol, filtered again to 
separate the ciystals of hexamethoxybenzoin, and then extracted 
with ether ; on evaporating the ethereal solution, the alcohol remains 
as an oil, mixed, however, with a little of the benzoin, from which it 
is sepai*ated by solution in a small quantity of ether. It is a yellowish 
oil, boils at 228® under a pressure of 25 mm., and is very readily 
soluble in alcohol, ether, and benzene, but only very sparingly in 
cold water ; it dissolves in concentmted snlphnrio acid with a deep- 
red coloration, and it is completely destroyed by concentrated hydro- 
chloric acid at 100®. 

HexamethoxyheThzile, OeB^(OMe)i'GO*CO^OJ3Lz(OM.e)i^ crystallises in 
yellow, Instrous needles, melts at 189®, and is insoluble in water and 
alkalis, and only sparingly soluble in cold alcohol, but more readily in 
ether, chloi*oform, benzene, and glacial acetic acid. It dissolves in 
concentrated snlphurio acid with a blnish-gi^een coloration which soon 
becomes of a lighter shade; it is not decomposed by boiling concentrated 
hydrochloric acid, and it combines with phenylhydrazine and with 
hydroxylamine. 

JleifaiviethoxyheftiziUc acid, OH*0[06H9COMe)j3*OOOH, can be ob- 
tained by molting the preceding compound with potash, but is best 
])x»epared by boiling it with 5 per cent, potash for about six hours. It 
cryfatallises from water in long, colourless prisms, melts at 175® with 
decomposition, and is readily soluble in alcohol, ether, and benzene, 
but only sparingly in water; with concentrated sulphuric acid, it 
gives a deep-blue coloration which soon changes to a dirty-green. 

RessaynethoTydeoxyhemeym, O6Ha(OMe)2*0O’0Ha-02H2(OMe)8, pre- 
pared by reducing hexamethoxybenzile with ziuo-dust and acetic acid, 
(Mystalhses from dilute alcohol in long, colourless needles, melts at 
161—162®, and is insoluble in cold water and alkalis, but readily solu- 
ble in alcohol, ether, and chloroform ; it dissolves in concentrated sulph- 
uric acid, yielding a deep-red solution which quickly turns yellowish- 
brown. The oorresponding Jiydrohenzom, obtained in the prepai-ation 
of trimethylgallyl alcohol, crystallises from dilute alcohol in colourless 
needles, mel^ at 217®, and is insoluble in water and alkalis ; it does 
not reduce Fehling*s solution, and it dissolves in concentrated snlph- 
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uric acid with a deep-blue cjloration which disappears after some 
hours’ time. 

Tetracetylgallamide, OuHiJNTOa, is deposited in crystals when gall- 
amide (10 grams) is dissolved in warm acetic anhydride fSO grams)^ 
the solution heated for a few minntes, and then allowed to cool, crys-^ 
tallisation being promoted by rubbing ; it separates from alcohol in 
colourless, lustrous prisms, melts at 210°, and is only sparingly 
soluble in benzene, alcohol, light petroleum, and glacial acetic acid, 
and insoluble in water and ether ; it is decomposed by cold soda and 
by boiling water. The triacetyl derivative, CwHisIIS’Ot, is obtained 
when the filtrate from the tetracetyl derivative is repeatedly evapo- 
rated with alcohol; it crystallises from water in colourless prisms, 
molts at 168°, and is moderately easily soluble in alcohol, but only 
sparingly in water, and insoluble in ether ; it is probably identical 
with the impure acetyl derivative (m. p. about 150®) described by 
SchifE and Pons (Abstr., 1885, 796). P. S. K. 

Acids of the Fiimaric Series. By 0. A. Bisohoff (Bar., 24, 
2001 — ^2025). — ^The compound obtained by heating malic dianilide 
with acetic anhydride, to which the formula C 32 n 28 Ni 04 was given 
(Abstr., 1890, 1162), is now identified as f umaric diauilide, Ci 6 Hi 4 br 203 , 
since it is obtained from fumaric dichloride by the action of aniline, 
yields Anschiitz’s fumaranilic acid (m. p. 280 — 232°), the so-called 
diphenyl-a7-diketopiperazine-j85-homocarboxylic acid of the author 
and Nastvogel (Zoc. when heated with 10 per cent, alcoholic 
potash (2 mol. prop.) in a refiuz apparatus for three hours, and is 
converted into fumaric acid by treatment in amyl alcohol solution 
with sodium. The constitution of fumaric diparatoluidide Qoc. cif.) 
has been confirmed by its synthesis from fumaric dichloride and 
paratoluidine. 

The substance left undissolved when the product of the action of 
acetic anhydride on malic a-dinaphthalide is extracted successively 
with acetic acid, dilute ammonia, and water, and provisionally re- 
garded as the acetyl derivative, C 26 H 23 N 2 O 4 {loo, oit,), consists of about 
40 per cent, of the pcetyl dezuvative and 60 per cent, of fumanc 
a-dinaphthalide, and is sepaiuted into its constituents by cxtiuction 
with alcohol, in which the former is soluble and the latter insoluble. 

Acetomalic a-dinapWialide, 

OioH7-]SrH-CO-OH(OAc)-OH2-CO-NH-OioHT, 

melts at 232°, and, when heated in an oil-bath at 240 — 250°, decom- 
poses into acetic acid and fumaric a-dinaphthalide ; hence the propor- 
tion of the two constituents in the above product is dependent on the 
duration and temperature of the reaction. Fumario a^dinaphthalide, 
G 21 II 18 N 2 O 3 , does not melt below 360°, and is practically insoluble in 
all the ordinary solvents, and only spaiiiigly soluble in nitrobenzene 
or aniline. On treatment with 10 per cent, alcoholic potash, it yields 
fumaric acid, o-naphthylamine, and a small quantity of a compound 
whicn crystallises finm acetone in slender needles, and consists prob- 
ably of fumaronaphthylic acid. Piperazine derivatives, therefore, are 
not obtained by the action of acetic anhydride on malic diauilide and 
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its homolognes, and tbe farther investigation of these compounds has 
been abtindoned. 


^NPh- 


AoelxmaLcml, a \ 90 

, obtained by digesting malanil 
O JtL ( U Ao^ * OJtla 

dissolved in benzene wifcb the calculated quantity of acetic chloride, is 
a colourless, crystalline substance which melts at 137®, and is readily 
soluble in most solvents, but very sparingly soluble in cold water, 
AnetomaUc fi-naphtJnl^ O 16 H 13 NO 4 , prepared in like manner from 
malic )3-naphthil (loc. cit), crystallises in colourless scales, and melts 
at 116^ 


Tn an earlier paper, it has been shown that mesaconic and citraconio 
acids can be prepared from ethyl chloropropenyltricarboxylate (Abstr., 
1800, 1101 ) ; the preparation of homolognes of these acids from ethyl 
chlorobutenyltricarboxylate is now described. 

When ethylic chlorobntenyltricarboxylate is hydrolysed by pro- 
longed boiling with equal weights of hydrochloric acid (sp. gr. 1 * 2 ) 
and water, it is for the most part converted into ethylmaleic acid. 

Ethyl sodiobutenyltricarboxylate is prepared by the action of 
sodium wire (6‘9 grams) on a solution of ethyl butonyltricarboxylate 
(82 grams) in absolute ether (376 c.c.). and when the solution is 
treated with a 10 per cent, iodine solution (about 72 grams of iodine) 
until the colour no longer disappears, and the product is subsequently 
saponified with baryta, a mixture of ethylsuccinic acid and ethyl- 
nndeic acid is obtained. 

Bromethylsuccinic acid (m. p. 202® or the impure acid melting at 
185®, obtained by the action or bromine on butenyltricarboxylic acid 
(this vol,, p, 291), is converted into a mixture of ethylfuraaric and 
ethylmaleic acids by boiling in a reflux appai'atus for two days with 
about three times its weight of concentrated hydrochloric acid. Both 
the isomeric bromethylsuccinic acids {loc, on warming with an 
equal weight of caustic potash dissolved in five times its weight of 
all ohol, yield ethylmaleic acid. 

Ethylsuccinic acid (16 grams), on careful bromination in a reflux 
apparatus at 200 ® with bromine (16 grams), distillation of the pro- 
duct, and conversion of the resulting anhydride into acid by treat- 
ment with barium carbonate and subsequent addition of hydrochloric 
acid to the concentrated filtrate, yields ethylmaleic acid, free from 
mothylitaconic acid and pioducts of higher molting point. 

When ethylsuccinic anhydride (36 grams) is heated with chloro- 
foim (40 grams) and bromine (46 grams) for five hours at 130—140®, 
it is converted into bromethylsuccinic anhydride, and this, when 
heated at 180®, begins to decompose with the elimination of carbonic 
anhydride, and, on distillation at 220 — ^250®, evolves hydrogen bromide 
in large quantity, yielding a yellow, oily distillate (28 grams) con- 
taining methylitaconic acid and ethylmaleic acid. Ethylfumaric acid 
is not formed in the reaction. 

Ethylmaleic acid, obtained by these methods, is identical in pro- 
perties with Fittig and FrankeVs methylcitracouic acid (Ahstr., Io90, 
586}, and ethylfumaric aoid is identical with the oxypentic acid of 
Demarfay (compare Walden, this vol., p. 1187). 



1222 


ABSTRACTS OF CHEMICAL PAPERS. 


A.ttenapts to prepare dimethyl fumaric acid by intramolecular change 
from th.e maleinoid form being unsuccessful, experiments have been 
made with the object of preparing it by other methods, but without 
success. A mixture of potassium propionate and pyruvic acid, when 
heated at 140®, gave pyrotritartaiic acid instead of dimethylfumaric 
acid, and the attempt to prepare Markownikoff and Krestowikoff*s 
bibasio acid of the formula ChHa 04 (Abstr., 1881, 1127) by the action 
of sodium wire on ethyl a-bromopropiouate resulted in the production 
of so small a quantity of substance that it is as yet impossible to say 
whether or not this acid is dimefchylfumaric acid. 

Ethyl chlorobutenyltricarboxylate boils at 193® under 18 mm. pres- 
sure. Butenyltricaiboxylic acid melts at 141®, instead of 119® (com- 
paie Polko, Abstr., 1888, 134), and isobutenyltiicaiboxylic acid at 
148° instead of 120° (compare Bamstein, Abstr., 1888, 135). 

W. P. W. 

Action of Thiocarbinoddes on Hydroxylamine. By H. v. i). 
Ball {Annaleriy 263, 260 — 268). — ^Phenylhydruxythiooarbamide (com- 
pare Yoltmer, this vol., p. 658) melts at 108®, and is insoluble in 
water, benzene, and light petroleum, and only sparingly soluble in 
ether, but readily in alcohol and acetone. 

N‘HPh*00*N(0H) •CO*N’HPh , 
separates in crystals when a 10 per cent, aqueous solution of hydroxyl- 
amine is shaiken ^ith phenylthiocarbimide at the ordinary tempera- 
ture ; it melts at 178® with decomposition, and is readily soluble in 
hot alcohol, benzene, and chlomform, but only sparingly in ether and 
hot water, and insoluble in light petroleum, cold water, alkalis, and 
dilute hydrochloric acid. 

Phmylhydroxycarhamide^ !N:HPh'CO'!NrH'OH, is deposited in red- 
dish, granular crystals when phenylthiocarbimide is shaken with 
excess of an ice-cold solution of hydroxylamine ; it sepai-atos from 
ether in colourless crystals, melts at 140® with decomposition, and is 
sparingly soluble in ether and water, but readily in hot alcohol and 
soda. It reduces Fehling’s solution on warming, and combines readily 
with phenylthiocarbimide, forming carbanilidophenylhydroxy carb- 
amide; it Is decomposed by boiling 20 per cent, hydiochlonc acid 
with liberation of hydroxylamine and formation of corbanilidoliydi*- 
oxycarbamide, but boiling alkalis decompose it into aniline, hydroxyl- 
amine, and carbonic anhydride. 

Hydro:^lamin 0 thiocarbimide is formed when hydroxylamine 
sulphate is treated with barium thiocarbimide in cold, aqueous solu- 
tion ; when the filtered solution is warmed, sulphurous anbydzdde is 
evolved, sulphur is deposited, and ammonium sulphate, ammonium 
thiocarbimide, and ammonium amidosulphonate are produced. 

P. S. K, 

Aromatic Alkyl Eetones : their Oxidation by Potassium Fer- 
manganate. By A. Ciaus (J yw. Chem, [2], 43, 531 — 637 ; compare 
Abstr, 1890, 769, 979; this vol, pp. 199, 664).— The salts of para- 
xjlylglycollic acid (this vol., p. 564) are characterised by their 
iRoluhility ; among the salts of the heavy metals, only the ferric and 
lead salte are precipitated hy normal so^um paraxylylgl} collate* 
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Fararywyl ethyl hetom [Mo : OOBfe : Pr = 1 : 2 : 4] is a colouvless, 
strongly refractive liquid ; it boils at 264° (uncorr.), and is volatile 
with steam ; it dissolves in most organic solvents, bnt not in water ; 
light gradually darkens it. When this ketone is reduced in aqueous 
alcoholic solution by sodium amalgam, it yields the secondary ah oliol^ 
OaHiMePrOHBt'OH, a yellowish oil which boils about 300°, aud will 
not solidify. Complete oxidation by nitric acid or permanganate 
converts the ketone into 4-methylisophthalic acid, showing that the 
ketone group and the propyl group are in the meta* position to each 
other. Limited oxidation with potassium permanganate converts it 
into paracymylglyoxylic acid (this voL, p. 199). 

Faracymyl jpropyl Jeetone [Me : OOPr : Pr = I : 2 : 4] is a colour- 
less, strongly refractive liquid which boils at 265 — 266° (uncoiT.), 
and is hardly volatile with steam. Bed action by sodium amalgam 
converts it into the secondary alcohol^ CeHjMePr'CHPr^’OH, an oily, 
yellowish liquid. Oxidation by potassium permanganate converts the 
ketone into paracymylglyoxylic acid. A. G. B. 


Synthesis of Feonol, Application of Perkin’s Beaction to 
Aromatic Ketones. Bv Y. Tahara (Per., 24, 2459 — 2462). — The 
substance (m. p. = 45^) isolated by Martin and Tagi (^l7-c//. 
Pliarm.y 1878, Part IV) from the root bark of Peonia motitan, by 
extraction with other, has been recognised by Nagai (Joimi, //ipaw. 
Pharm, Soc., 1888, Nos. 77 and 81) as paramethoxyorthohydroxy- 
phenyl methyl ketone, 0Me*0eH3(0H)-0(5Me, since it is converted 
into resacetophenone by hydrolysis, and its acetyl dexdvative, on 
oxidation and subsequent removal of the acetyl radicle, yields para- 
methoxysalicylio acid. According to Nagai, this substance, termed by 
him peonol, crystallises in colourless, lustrous needles of aromatic 
odour, melts at 50°, volatilises with steam, and is readily soluble in 
ether, alcohol, chloroform, benzene, and carbon bisulphide, but only 
sparingly in hot water. It dissolves also in caustic alkalis, form- 
ing wml crystallised salts, but is insoluble in ammonia and alkaline 
carbonates. The solution in concontmted sulphuiic acid is colonrioss, 
but that in concentrated nitric acid has an intense green colour. 
Ferric chloride oolonrs the alcoholic solution dark violet. The methyl 
derivative crystallises in scales and melts at 40° ; the acetyl derivative 
melts at 46‘6°. 

The author has synthesised peonol by^ the partial methylation of 
resacetophenone in methyl alcohol solution with methyl iodide and 
the theoretical quantity of caustic potash, and finds that it is the solo 
product of the reaction. 

Nagai (Zoc. dt) states that when peonol is he.ated with acetic 
anhydride and anhydrous sodium acetate, it yields, in addition to 
acetylpeonol, two isomeric substances of the composition 0 iaHi 2 O 4 , 
which melt at 130° and 160° respectively. These crystallise in 
colourless, lustrous, fiat needles, are practically insoluble in water and 
ether, sparingly soluble in cold alcohol, aud tolerably soluble in hot 
alcohol and acetic acid, and can be separated by boiling with 18 per 
cent, acetic acid, in which the former is the more soluble. Both 
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compounds «re insoluble in cold alkalis, but dissolve with decomposi- 
tion on boiling. 

The author finds that the reaction of acetic anhydride and sodium 
acetate with peonol proceeds on the lines of the Perkin synthesis, 
and thus affords the first instance of the successful application of this 
reaction to ketones. A similar reaction is also obtained with 
resacetophenone, but acetophenone behaves like the majority of 
ketones. Details are reserved for a later communication. 

W. P. W. 

Derivatives of Ethyl Dinitrophenylacetate. By M. Dxitbioh 
and Y. Meyer (Anndlen, 264, 129 — 149 ). — Mesityl methyl hetone^ 
CeHjjMea'COMe, can be obtained by warming a carbon bisulphide 
solution of mesitylene with acetic chloride in presence of aluminium 
chloride ; it is a liquid boiling at 235 — 236°, and having a very cha- 
racteristic, unpleasant smell. 

Mesitylglyoaylic acid^ CeH 2 Me 3 'CO*COOE[, is formed when mesityl 
methyl ketone is oxidised with an alkaline solution of potassium 
permanganate at 0°, as described by Glucksmann in the case of aceto- 
phenone ( Abstr., 1889, 1416) ; it separates fi*om hot carbon bisulphide 
in well-defined, yellowish crystals, melts at 112 — 116° with previous 
softening, and is only sparingly soluble in carbon bisulphide and 
light petroleum, but readily in most of the other organic solvents, and 
also in boiling water, 

Mesiiylaotdiio add, CeH 2 Me 3 *OHa*OOOH, prepared by heating the 
}>receding compound with hydriodio acid and amorphous phosphorus 
at 160® for six hours, crystallises from hot water in slender needles, 
melts at 166 — 167®, and is readily soluble in most ordinary solvents, 
except water and light petroleum. 

JHnitrcmesitylacetic add, 06 (NO 2 ) 2 Me 3 *CH 2 *C 0 OH, is formed when 
the acid is gradually introduced into fuming nitric acid, and the 
solution then boiled for some time; it crystallises from dilute 
alcohol in slender, lustrous needles, melts at 243°, and is rather more 
sparingly soluble than mesitylacetic acid. The methyl salt crystal- 
lises :fe>m alcohol in lustrous plates, melts at 140 — 141®, and re- 
sembles the acid in its behaviour with solvents ; it is not acted on 
by diazobenzene chlonde or diazobenzene sulphate in presence of an 
aqueous solution of sodium acetate. 

JDinifromesitylglyoxyliG add, C6(N02)2Me3-C0*000II, is best pre- 
pared by gradually adding mesitylglyoxylic acid to cold fuming nitric 
acid (6 parts), keeping the solution for some time, and then pouring 
it on ice ; it crystallises from hot water in slender needles ; melts at 
178 — 180®, decomposes at about 213°, and is only sparingly soluble in 
light petroleum, but more readily in the other ordinary solvents. 
The hydrazme crystallises from dilute alcohol in slender, yellow 
nredles, and melts at 202° with decomposition. The methyl salt 
crystallises from alcohol in bro^ lustrous needles, melts at 168 — 160°, 
and is only spari:^ly soluble in alcohol, ether, and light petroleum, 
but more readily in benzene and chloroform. 

The hydrazme, 06(lSrO2)3frMe3'C(N2HPh)*COOMe, is obtained when 
methyl dinitromesitylglyoxylate is boiled with excess of phenyl- 
hydrazine acetate in alcoholic solution ; it crystallises from alcohol 
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in yellow needles, melts at 197 — 198° with previoas softening, and 
decomposes at 210 — ^220°. The corrcftponding acid^ 

0c(N0,)2Me3-0(NgHPh)-C00H, 

is formed in small qnantiti when tho methyl salt is boiled with con- 
centrated potash for a short time, but most of the methyl salt 
remains unchanged ; as, under these conditions, a condensation 
analogous to that which occurs in the case of the hydrazone of methyl 
dinitrophenylacetate (compare Meyer, Absir., 1889, 516) does not 
take place, it wonld seem that it is the nitro-group in the ortho- 
position to the carbon chain which is eliminated as potassinm nitrite 
in the foimation of iiitrophenylindazolecarboxylic acid from the 
hydrazone of methyl dinitrophenylacetate. 

Pseudocuminyl methyl ketone, 06H2Me3‘00Me, boils at 249 — 252°. 

JPs&udocumylgltjoxtjlic acid, OeHiMea'CO'OOOH, prepai'ed by 
oxidising pseudocuminyl methyl ketone by Glucksmann’s method (Zoc. 
ciL), crystallises from light petiH>lenm in colourless needles, molts at 
about 75°, and is very readily soluble in all the ordinary solvents 
except water and light petroleum. When treated with faming nitric 
acid at —17°, it yields only resinous products ; with weaker acid it is 
converted into a. crystalline inonouitro-derivaiive, which b^ius to 
decompose at 90° and melts at about lb0°. P. S. K. 

Preparation of Unsatnrated Aromatic Acids. By L. Edklbano 
(Bull, ISoc. Chini. [8], 5, 170 — 172). — Jn a previous commnnicAtion, 
the author described tho prepai'ation of cinnamic acid according to 
the equation 

CsHa-COH + CHa-COCl + ^iOH3-COON'a= OoHs-OHlOH-OOOH + 
CH^-OOOH + ISTaCl + (rfc-l)OH 2 -COONa 

(Abstr., 1890, 891). He has since succeeded in preparing phenyl- 
angelic aincl hy heating at 120 — 125° during 40 hours benzaldehyde 
(1 mol.), butyric chloi*itle (1 mol.), and anhydrous sodium acetate 
(3 mols.), and cinnamylangelic acid by similar treatment of ciimam- 
aldehyde, butyric chloride, and sodium acetate. The (corresponding 
acids are separated from tho crude product of tho reaction by boiling 
it with oxcTss of sodium carbonate solation, oxtractlon of the alkaline 
solution with other to remove oily matter and excess of aldehyde, 
and decomposition of the sodium salt with hydrochloric acid. In the 
preparation of cinnamylaugolio acid, ayollow substanco molting at 90° 
is formed, which the author intends stadyinof. The general formula 
for this rotictiou becomes : — R*GOH -f R'CH2*C0C1 -f- 9iOH,’GOOKa 
= R-CH:GE'-U00H + CHs-GOOH + NaCl + (w-l)0H3-0OO]Sra. 

T. G. 

Action of Potassium Cyanide on Phthalaldehydic Acid. By 
0. Gbaebb and A. Lakdbiset (Per., 24, 2296— 2297).-— Diphthalyl is 
formed by the action of potassium cyanide on ethyl phthalaldohydate. 
The best rosnlts are obtained by wanning a mixture of equal weights 
of the ethereal salt, potassium oyauide, and alcohol (95 per <5ent.). 
The yield amounts to 15 per cent, of the ethoieal salt employed. The 

Toil. LX. 4 n 
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results agree witli those of Goldschmidt aud Eggor (MmiafsTt , 12 , 
49), and the authors, like these chemists, assume that the ethereal 
salt of phthalaldohydic acid here acts in its tautomeric form, 

CO<£^>CH-OEt. 

In aqueous solution, the reaction takes place in a different way, aud 
benzoindicarboxjlic acid is formed. Pbtlialaldehydicaf*id was heated 
with 12 — 15 per cent, of potassium cyanide in aqueous solution for 
20 — 30 minutes. The product, which is entirely soluble in sodium 
carbonate, was puri6ed by means of the banum salt. The acid ob- 
tained from it is insoluble in cold water and other, sparingly solnblo 
in hot water, decomposes at 112®, and gives di])ht]jalylic acid on 
oxidation with permanganate. Only a small yield of the henzoin- 
dicarhoxylic acid is obtained. E. 0. R. 

Method for the Isolation of Aromatic Sulphonic Acids. By 
L. Gaitceumann (Her., 24 , 2121 — 2122). — Instead of tho very trouble- 
some method usually adopted for the isolation of ai‘omafic sul phonic 
acids from the crude p^duct of sulphonation, namely, by moans of 
the barium, calcium, or lead salt of the acid, it is possible in many 
cases to effect a rapid and complete separation of tho desired com- 
pound by first treating the crude product with water and then adding 
sodium chloride until the solution is saturated, when the sodium salt 
of the acid is deposited in crystals. This method can he very suitably 
employed for the isolation of benzene-, toluene-, xylene-, and mesityl- 
ene-sulphonic acids ; it also ^ves good results in the case of phenol- 
parasulphonic acid, phenoldisul phonic acid, and tho mcfcasulphonic 
derivatives of benzoic acid. A process of this kind is used to a con- 
siderable extent in the commercial preparation of certain sulphonic 
acids. E. S. K. 

Action of Iodine in Presence of Sulphuric Acid on Calcium 
Benzenesulphonate. By Istrati and Gloruksoo (Bull 
Ohho. [3], 5 , 162 — 164). — Calcium benzenesulphonate (600 grams), 
iodine (50 grams), and snlphunc acid (1600 c.c.) woi’O boiled 
together for 64 hours, iodine (40 grams) and sulphuric acid 
(300 c.c.) being added in the interval. From the products of tho reac- 
tion, iodobenzene, paradiiodobenzene, tetiu-iodobonzcne, a franceino 
and an iodo-derivatlve of calcium benzenesulphonate, 06Hi(>S()8)aCa, 
were sepamted (compare previous abstract). T. G. N. 

Derivatives of Benzoic Sulphinide. By R. m Roode 
Chem. 7., 13 , 217 — ^232). — A comparative study of tho parahalogen 
derivatives of benzoic sulphinide, having especial regsird to their 
flavours, Paranitrotolueue was converted successively into para- 
nitrotoluene-, paratoluidine-, and paradiazotoluene-sulphonic acids, 
and then into the corresponding halogen sulphonic acids, sulphonic 
chlorides, and sulphonamides. 

aaW, CbHaMeE’SO^H [Me : SO ,H : P 
s=s 1 : 2 ; 4], is made from the diazo-acid (100 grams), by dissolving 
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H in concenti'ated hydrofluoric acid (500 C.C.), and boating uniil 
nitrogen ceases to be evolved. The calt^him and barium salts were 
prepared ; the latter, Ba(C7H60jSP)s 4 - H2O, crystallising in small, 
glistening scales; the •potassium salt, with 2 inola. H 2 O, forms similar 
but larger scales, very soluble in water. Ftirachlorotoluenearthomlpli-^ 
onic acid is mado in a similar manner ; the bamtui and potassium salts 
were prepared, the latter crystallising in light-yellow needles. Fara- 
bromoto1ueneortho<mlphonic acid is formed in like manner ; the barium 
and pofassiim salts were prepared ; the latter crystallises in thin, 
lustrous scales. Faraiodofolnene&ul phonic acid is made by treating 
the diazo-acid (50 grams), in the presence of alcohol (250 c.o.) and in 
the cold, with successive small quantities of concentrated hydriodic 
acid (57 grams). When the evolution of nitrogen ceases, the alcohol 
is distilled off, and the acid converted into the lead and potassium 
salts. 

The dry potassium salts thus obtained arc converted into the 
sulphoohlorides and sulplionamides by successive treatment with 
phosphoms pentachloride and ammonia. Farafimrofolamemlphon- 
amide, OeH^MeF-SO^lSrHi [Me ; SO 2 NH 2 : F = 1 : 2 : 4], is made by 
treating pota'^sium fluorotoluenesulphonate (50 grams) with phos- 
phoms pentachloride (100 grams). Tho sulphonic chloride at first 
obtained is allowed after purification to drop slowly into strong 
aqueous ammonia (1 litre). The sal]ihonamicle separates out as a 
bright-yellow solid, which dissolves easily in water and alcohol, and 
ciystallises from these menstrua iu large, transi^areut prisms, or 
long, white needles, and melts at 155“. 

The sulphonamidos are converted into tho sulphinidos by oxidation 
with alkaline permanganate. The amide (20 grams) is dissolved in 
water (2 litres) rondciH3d alkaline with potash (8 gnims), and the 
solution is kept at a boiling tempeiuture while potassium perman- 
ganate (35 grama) in concentrated a(|aeous solution is gi*adually 
added. Tbo sulphinide is precipitated from the colourless solution 
by hydrochloric acid, ard purified by c<mvorsioii into tho calcium 
salt. The salts thus jmepaml form radial groups of white needles, 
and taste like the sulphiuides. They uH cryslallihe with 7^ moloculos 
of water, 

Tho pure sulphinidos are precipitated by hydrochloric acid from 
the aqueous solutions of their salts. 

l^\ioparafiuorosulpkinide, >]SrH [00 : SO* : F = 1 : 2 : 4], 

ciystallises from its aq\icous solution in colouxdcss noodles or rhombs, 
and melts at 200®. It is very sweet, with a somewhat bitter after- 
taste. 

The pnracJdorosvlpJiinide crystallises from its aqueous solution in 
pearly scales, aud melts at 218®. It is decidedly sweet, with a very 
bitter after-taste. When boiled with dilute hydrochloric acid in a 
reflux appai'atus, it is converted into acid ammonium paracJiloi'orfho- 
sulphobe7izoate. 

The pa/rdbrcymosnlphinide is somewhat sweet, with a decidedly bitter 
aftor-taste. ^ 

The paraiodosulphinide crystallises from a hot aqueous solutiou in 
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fine, white needles melting at 230®. It is not at all sweet, and only 
slightly bitter. Jn. W. 

Orthosiilplioparatoliiic Acid and its Derivatives. By W. W. 
Randall {Ampr. CJiem. «/., 13 , 25ij — 273). — The various suhstnnccs 
were prepared from “ methylsaccharin ” fparatoluic or in ethyl benzoic 

sulpWnide), C,HjMe<|^>NH [CO : SO^ : Me = 1 : 2 : 4], made 

from paratoluidine by the method of the Badische Anilin- und Soda- 
fabrik (Abstr., 1890, 382). 

“ Methyl sncclinrm (loc. dt) cry^^tallises from water in fine, 
white needles, having the compohition CBH7hr80i + If H^O ; it is 
slightly soluble in cold water and ether, readily in hot water and 
alcohol. At 190® it loses its water of crystallisation, and then 
s:i dually sublimes and decomposes ; it melts at 249°. In taste it is 
at first intensely sweet, but ^ter wards bitter. It acta as a inono- 
b isic acid, the imido-hydrogen being replaceable. The hariuin salt, 
Ba(CHH6NSOi)2 4- 5H.O, crystallises from its aqueous solution in the 
triclinic form. The calcium salt crystallises in opaque, white needles, 
exeee hntdy soluble in water. The diver salt, AgOaHeNSOa 4- If H2O, 
forms « olourless, diamond-shaped, highly refractive crystals, soluble 
in water. 

Ort}u)sul;pltoparatoluic acid^ 

COOH-OeHaMe-SOjH [COOH : SO^H : Me = 1 : 2 : 4], 

is prepared by heating “ methylsaccharin ” (25 grams) with dilute 
hydrochloric acid (100 c.c, acid and 500 c.c, water) in a reflux appa- 
ratus until it is all dissolved. The ammonium hydrogen ortho- 
snlplKipaiatoluate, COOH'ObH-jMe'SOihTHj, which crystallises out, is 
tieated with twice its weight of phosphorus peninchloiide, and the 
m‘xture heated at 120° to drive ofF the phosplioins oxychloride 
formed. Orthosiilphoparatohnc chltn’ide^ 0001*CtoHiMo’S02Cl, thus 
obtained, forms crystals which melt at 59°, and are soluble in other 
and li »ht petroleum. It is cfmverted into the acid by heating with 
Witter in a lefiux apparatus. OHhosnlphoparatoluic acid CTystallisos 
with 3^ mo's H2C3 in tetragonal prisms which are soluble in water, 
ah'oho , ami ether; the wattr of crystallisation is lost at 135°, and 
the anhydrous acid molts at 158°. It is bibasic, foiming stable 
juormal, and acid salts, which are not docompomd by boiling with 
strong alkalis, as stated by Fittica (Lhbi<fs Antialeyi, 172 , 
!^28 329). The potaesiiim salt is very soluble in WAt(*r, and is con- 
v» r ed by iu-ion with cau.stic potash into the potassium salt of ortho- 
h .dioxN parat* luicaoid OOK : OH : Me =: 1 ; 2 : 4]. The free acid is 
tl r »\'Ti down from the aqueous solution of the salt on the addition of 
h, 1 och i ric atsd. It im Its at 177 5° (eorr.), is readily soluble in hot 
w tir a‘m»st insoluble in <old, and with fen’ic chlondc gives an 
ir CIO « olor tion Tne amuiOitiu,m salt, (NHil-iCsHeSOs 4- 

2 is v« ry soluble in water. The hurium salt, BaCHlIoOe, forms 
fi on <<iles 'ihe calrhim salt, CaOHHBOs 4 HiO, crystallises 

in sM r sms, wnioh lose wat»r at 255°; the anhydrous salt is 
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hygroscopic. The mttgnemm salt is deposited from its aqueous solu- 
tion as a yellowisli, gummy mass, but from alcoholic solution as a 
white, deliquescent, crystalline paste. The silver salt, Ag^OaHeOs 4- 
1^H20, is deposited from weak aqueous solution in colourless rhombc-^ 
hedra, but fi’ora concentrated solutions as a yellow, amorphous pre- 
cipitate. It is only slightly soluble in water. The tieiA pota^siwti 
salt, KCHH7SO3, forms ihombic prisms soluble in wa^er. The aciil 
ammonium salt is formed during the ppepai*ation of the acid as above. 
The acid barium salt, Ba(08H7SOi)2 -4- 4H2O, mystallises from 
aqueous solution in long, colourless, efflorescent needles. The ami 
calcium salt, CafC8ll7S05j2 -f- 41120, is very soluble in water, and 
crystallises in thin, cubical plates. The acid magnesium salt is very 
soluble in water. 


CO 

Orfhos^dyhoparatoluic anhydride^ 0(,HiMc<^gQ >0, appears to bo 

formed when the dehydrated acid is heated with phosphoric an- 
hydride at 145®. It forms a brilliant, fluorescent compound with 
resorcinol. Jn. W. 


Hydrolysis of Sulphones. ByR. Orro (Tier., 24, 1832—1836) ; 
compare Htnifer, Abstr., 1890, 987, and this vol., p. 180 ; als > 
Autenrieth, tiiis vol., pp. 5l0 and 1007). Trimethylene diphenyl- 
sulphone (m. p. 127 — 128®) is not acted on by boiling concentrate^l 
aqueous or alcoholic potash, but when heated with alcoholic potash 
at 115 — 120®, it is moderately easily decomposed into benzene- 
snlphinic acid and a compound O(CH2'0H2’CH2’SOPh)2 ; the latter 
cTyatallises from al’ohol in well-defined, hexagonal plates, moltH' 
at 85®, and is insoluble in water, but soluble iu alcohol, ether, and 
chloroform, 

Trimcthylenoditolylsulphone, prepared by treating’ trimethyleno 
bromide with sodium toliieneparasulphinate, cryfetallises from alcohi I 
in lustrous plates melting at 124 — 125® ; when heated with alcoholic 
potash at 115 — 120'", it is decomposed into tolucnesfilphmic acid and 
ditolyhtilphonepropyl ether, 0(OH2*OH2*OH2*SO*/ 07117)2, a crystalline 
compound melting at 79 — 80®. 

A trisulphone of the constitution S0iPh-CH2*’0H(S0aPh)2 cam be 
obtained by treating sodium thiophenate with chlorefchylene chloride, 
and oxidising the product with potassium pormanmuato ; it separatc^f 
from alcohol in small crysbils, molts at 85 — 86 , and is completely 
decomposed by dilate potash, yielding bouzenesulphimo acid. 

F, S. K. 


Hydrolysis of Sulphones and Hthereal Salts of Benzene, 
sulphinic Acid. By E. Baumann {Ber., 24, 2272—2277. — The 
author discusses the results obtained by Staffer, Otto, and Autenrietli. 
Staffer (Abstr., 1890, 987 ; this vol., p. 180) has shown that those 
disulphones in which the sulphono groups are combined with neigh- 
bouring carbon atoms are easily hydrolysed by dilute potash with 
formation of sulphinic acids. These sulphones are sharply distin- 
guished from the sulphones which are not capable of hydrolysis, or 
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are liydroljsed 011I3' witli difficulty. To the lattei' belong clu» 
dihul phones which, like sulphonal, contain the snl phono grou})S com- 
bined with the same carbon atom, or, like trimethjdene disulphone, 
contain the sulphoiie groups combined with carbon atoms which 01*0 nut 

neighbouring. Thus, propylene disulphone, 


CjS* *so»r 

ethylene disulphone, 1 easily hydrolysed when warmed 

U hl2*oU2tt 

with dilute potash, wrhilst ti’jmethylene disulphone, CH2(CH2S02R)j, 
is not altered by heating with concentiuled aqueous or alcoholic 
potash on the water-bath at the ordmaiy pressnie ; only when heated 
in a sealed tube at il5 — 120“ with alcoholic potash, does hydrolysis 
takes place. 

Many snlphones have been prepared which are hydrolysed as 
easily as etbeiml salts, and this is not without bearing on the ques- 
tion whether ethereal salts of snlphinic acids exist isomei*ic with the 
sulphones. Otto (Abstr., 1888, 1231; 188-5, 281) has prepared a 
number of ethereal salts of sulphinic acids, and has come to the con- 

"R O 

elusion that snlphones are represented by the constitution 


and the ethereal salts of sulphinic acids by the constitution 
g^Q!>S~0. These ethereal salts of sulphinic acids are not, however, 


known in a pure state. If substances like ethyl sulphone sulphonaJ, 
0Me(S02Et)3’CH2*S0aEt, which are easily hydrolysed with pi'oduc- 
tion of sulphinic acids are to be accepted as ethereal salts of sulphinic 
acids, they must, according to Otto, have a constitution different from 
that of sulphonal, which is one of the sulphones most difficult to 
hydrolyse. This view cannot, how ever, be aect*i)tc(l until the difficultly 
hydrolysable compounds isomeriovith the former have been prepared, 
which Wrill be the true sulphones- If the ethereal salts of suliffiinic 
acids contain quadnvalent sulphur, on oxidation, they ought to yield 
ethereal salts of sulphonic acids. Otto and Rossing (Tians., 188r>, 
710) have, indeed, described experiments in which they obtained 
ethereal salts of sulphonic acids fium ethyl benzene- and toluone- 
aUiphinate; they did not, however, employ pure substances. The 
experiments of Stuff’er and Antenrieth, on the other hand, show that 
their ethereal sulphinates, ethyl sulphone sulphonal, and similar 
compounds, when pure, are as stable to oxidising agents as the 
sulphones which caunot be hydrolysed or only with difficulty. 

The author concludes that it is impossible to distinguish betw’^een 
snlphones and ethereal salts of sulphinic acids, and that the constitn- 
tion of sulphinic acid is correctly represented by the formula 

j£>S<0' which the sulphones are hydrolysed is 

determined by the position of the sulphonic groups in the molecule 
of the oi'ganic compound, and can be compared to the unequal 
capacity for hydrolysis displayed by the halogen substitution pro- 
ducts, E, 0, R, 
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The Synthesis of Indigotindlsulphonic Acid (Indigo- 
cannine). By R. Kniei'scii 24, 2086 — ^2089). — Pi^evious to 
the publicsation of Hoymann’s synthesis (this vol , p. 1069), the author 
ha<l also observed that phenylglycoome is converted by fuming 
sulphuric acid into indigo-cfirmine ; he differs, however, fi»om Hey- 
mann with regard to the manner in which the reaction takes place. 
The latter supposes the formation as an intermediate product of an 
indoxyl sulphate, which then undergoes oxid\tion at the expense of 
the sulphuric anhydride present, whereas the author believes that 
the reaction proceeds in the same manner as in Heumanu's S 3 mthesis 
with caustic potash and phonylglyeocol, the elements of water being 
withdrawn from the latter, with formation of a leuco-compound (and 
in this case with simultaneous sulphonation), and that the leuco- 
compound is then oxidised by the oxygen of the air. The first 
product, like the leuco-compound obtained with caustic potash, is 
very unstable in acid solution ; the oxidation only takes phice when all 
iree sulphuric anhydride has disappeared, and that it is really the 
oxygen of the air which causes this oxidation is confiimied hy the 
tact that the surface of the mass formed in the reaction becomes 
blue on exposure, and that if the sulphuric acid added as a diluent is 
previously aerated, the yield of indigo- car miue is increased. The 
formation of sulphurous anhydride is readily accounted for by the 
subsidiary reactions which take place even under the most favonrable 
conditions. H. G-. C. 


Action of Stannous Chloride on Nitrophenylindazole- 
carboxylic Acid. By L. SuHCLiiuEBit (Antialen, 264, 149—152). — 
A compound of the composition CuHnNjO* is formed when finely- 
divided nitrophcnylindazolecorhoxylio acid (compare Meyer, Abstr., 
1889, 516) is heated with excess of an alcoholic solution of stannous 
chloride, and the diluted solution treated with hydi*ogen sulphide, 
filtered, and evaporated. It crystallises from hot water in colourless 
needles, melts at 235", decomposes at 240", and is soluble in acetic 
acid; its constitution is possibly exx)resbcd by the formula 




F. S. K. 


Benzidine Colouring Matters. By Bu Brascii and G. Frbvss 
(Be?*., 24, 1958 — 1966). — Dimethoxydiuietbylbenzidine 

[Me:5rHa:OMe = 2;4-.5] 

is prepared from nitromethoxytoluene [Me : NO^: OMe = 1:2:4] 
by reduction in the usual way. The nietauiti»oparacresol required is 
obtained by dissolving 375 grams of paratoluidine in a warm mixture 
of 465 gi’ams of 52 per cent, nitric acid and 1900 grams of water, 
cooling, adding a second 465 grams of the acid, diazotising the crys- 
talline magma below 10" with a solution of 243 grams of sodium 
Tiitxdte in 500 grams of water, and afterwards carefully wanning in a 
reflux apparatus until the decomposition is completed. TTuder these 
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conditions, the yield amounts to 78 per cent, of the theoretical. The 
product contains a small proportion of dinitrooresol, but this can 
readily be separated after methylation since nitromethoxytoluono is 
volatile with steam whilst diniti*omethox\ toluene is not. 

Asoxyparamethi xytol iie7ip^ CioHisNaO^, is foirnicd when motanitro- 
paramethoxytoluene dissolved in methyl alcohol is heated with the 
theoretical quantity of sodium methoxide on a water-bath for 48 
horn's. It orystalH<!es from methyl alcohol in compact, sulphur- 
yellow prisms, melts at 148 — 149“, and is I'eaJily soluble in benzene, 
alcohol, and acetic acid. 

AzoparametJioxytoluene, Ci 6 HiaNa 03 , is prepared by reducing meta- 
nitroparamethoxytoluene either in 10 per cent, methyl alcohol solu- 
tion with an excess of 6 per cent, sodium amalgam, or, preferably, 
with the calculated quantity of stannous chloride and aqueous socl.t 
(compare Witt, Abstr , 1886, 145). It can also be obtained by add- 
ing the calculated quantity of diazotised metamidopai'amethoxy- 
toluene to a strongly alkaline solution of pamcresol and methylating 
the resulting azo-compound. It crystallises in large, well- formed 
scarlet-red prisma, melts at 178 — 179®, is sparingly soluble in alco- 
hol, readily soluble in acetic acid, chloroform, and benzene, and on 
reduction with a considerable excess of sodium amalgam is converted 
into metamidoparamethoxytoluene. 

Oi thodimethoxymetatolidiiM, 

OMe-CaH2Me(ra3)-C.HaMe(NH0*OMe 

[Me : HHa ; OMe = 2:4:5], is prepared by adding the calcnlatod 
quantity of stannous chloride to a hot, hydrochloric acid solution of 
the azo-compound. It crystallises in silvery-white scales, melts at 
166 — 167°, and dissolves slightly in water, but very readily in alcohol. 
When diazotised, it yields with /^-naphtholdisnlpbonic acid-B , 
o-naphthol-a-sulphonic acid and naphthionic acid dyes which vary in 
shade from violet-ied to red, and are almost destitute of afiinity for 
unmoi*danted cotton. Those wsults are of intei'est, since the tetrazo- 
colonring matters cleiMved from orthodimethoxymotanisidiuo, like 
those fi-om orthanisidine, are direct cotton dyes, whilst those from 
orthodimethylmetatolidine have but little af^ity for uninordanicd 
cotton (Noelting and Strieker, Zler., 21, 3138). W. P, W. 

Anilidoacridines ajid Hydroxyacridines- By K Bls i hokn and 
W. OuRTMAN (Ber., 24, 2039 — 2048). — ^In Bemtbsen’s synthesis of 
acridine derivatives (Abstr , 18b4, 1356), diphenylamine, 

OaHi-NH-OaHs, 

is acted on by formic acid in presence of zinc chloride, with formation 

of acridine, C 6 H 4 -<^^^>CeH 4 . The authors treated diphenylmetadi* 

amidobenzene, OaHft-NH-C^Hi'N’H-CeHs, in a similar manner, hoping 
to obtain a double acridine of the formula 
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They find, however, that only one anilido-gronp takes part in the re- 
action, and that an anilidoacridinc having the constitution 

0eH4<|p>0^.-NnPli 

is formed. Similar compounds containing an alkyl group in tho 
meso-position may be obtained by substituting other acids for formic 
acid, and all these compounds when treated \vith hydrochloric acid 
underpressure ;>ield the coi*responding hy^droxy- derivatives. Whether 
the aniJido- and hydroxy-gr^iups occupy the ortho- or para-pos»tion to 
the ruethonyl group in the central nucleus has not yet been proved. 

To prepare anilidoacivline, Ci 9 H, 4 N 2 , diphenylnietadiamidobenzeno 
(5 grams), zinc chloHde (10 grams), and 90 per cent, formic 
acid (5 gmms) are heated for 4 — 5 honi*s at 250*'. The product is 
dissolved in hot alcohol, the latter almost completely evaporated, and 
the residue poured into water. The red flakes which separate are 
warmed with very dilate sulphuric acid, and tillered from resinous 
matter; the sulphate sepaiates out on cooling, and is treated with 
aqueous soda, extiacted with other, the extract dried with potash, 
evapoi-ated, and the residue recrystallised from toluene. It forms 
compact, hrownish-red, fiiit needles, melts at 175 — 170®, and is 
fairly soluble in alcohol, le&s i‘oadily in ether, benzene, and toluene. 
Its salts vvith mineiul acids ai*e red, and are easily soluble in 
alcohol, less readily m water, and almost insoluble in concentrated 
acids. 

K— 

Sydromyacridifte, I ^CeHj'OH, is prepared from the forc- 

Cxl 

going compound by heating it with hydrochloi*ic acid at 250®. Tho 
solution is made alkaline, sopai'atcd ti^om aniline by distilling in a 
current of steam, filtered, and treated with hydiwhlonc acid. The 
hydrochloride terms small, brownish-yellow needles, and when boiled 
with a solution of sodium carbonate yields the fi'ee hydroxyacridino 
in yellow, microscopic needles melting at 260®. It forms readily 
soluble salts with both mineral acids aud alkalis, and is reduced to 
acridine by heating with zinc-dust. 

V 

CfeH4< >-ColfrNHPh. — To prepare tlr's 

OMo' 

compound it is host to convert tho diphonylmetadiamidobouzene into 
tho diacetyl compound and treat tho latter with zinc ohlorido. It is 
])urified in a similar manner to the anilidoacridinc, and crystallises 
Irom toluene in fascicular aggregates of brownish-red needles, molts 
at 216 — 216°, and is readily soluble in methyl alcohol and ethyl 
alcohol, sparingly in ether aud benzejgip. Tho corresponding hyd/rosay^ 
methylacMine^ Ci 3 H 7 MeN‘OH, crystallises in microscopic, i*ed needles 
and melts at 250° ; its hydrochloride, CijNH 7 Me*OH,HOl -h H 2 O, 
foi*ms beautiful yellow needles. 

Anilidojphenylacridiiie, CeH 4 <C^^>CeHyf^HPh, is obtained from 

dibenzoyldiphenylmetadiamidobenzene by heating it with zinc chloride, 
and also crystallises frxim toluene iu fascicular aggregates of brownish- 
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red needles, Ifc meltb at 106 — lO*?®, and d.&solves readily in alcohol, 
ethei*, and benzene, the dilute, ethereal solution showiiij? a greenish 
fl uorescence. The corresponding hydtoxjiphenylacridiv e, Oi iN ll7ph*0 11, 
is a red, microcrystalliue powder ; its hydroolhlorule^ Ci9UijN0,H01, 
lorms very Instrons, golden-yellow plates, and the sodium salt crystal- 
lises in a like manner. 

Anilidonoiidylbenzoic acid, ^^^ 0*GbH4*0 OOH, is ob- 

tained by simply heating together phthalic anhydride and diphenyl- 
metadiamidobenzene without addition of zinc chloiide. It forms 
small, red crystals, aud is almost insoluble in the usual solvents, with 
the exception of acetic acid. It molts above 300*^, and yiclda salts 
with mineral acids which are almost insoluble in water, but may be 
recrystallised from absolute alcohol. Its sodium salt tmins wJiito, 
glistening plates. When heated with hydrochloric acid at 250®, it 
fields hydro*ryacridylhenzoic acid, Oi3NH7(OH)*C6H4*COOH, wlihih 
melts above 250", and has a weak basic chamoter, forming salts which 
are dissociated by boiling water. Its salts with alkalis are soluble in 
watei', the solutions showing a slight gi^eenish fluorescence. 

H. a. 0. 


Diphtenylene Oxide. By P. Galbwsky (Annalen, 264, 187— 

C TT | 

193). — Acetyldiphemjlmie oxide, ^ can he obtained by gradu- 

CefisAc 


ally adding aluminium chloride to a carbon bisulphide solution of 
diphenylene oxide and acetic chloride; it crystallises fi'om dilute 
alcohol in long, colourless needles, melts at 80 — 81®, boils above 
360®, and is readily soluble in alcohol, ether, chloroform, light petr- 


oleum, benzene, and giaciul acetic acid, hut insoluole in 'water. The 


oxime. GuHuNOa, crystallises from alcohol in nacreous plates or 
net dies, melts at 145 — 146®, aud is readily soluble in most ordinary 


solvents except water, in which it is insoluble. The liydrazone, 
CaiHibN'aO, separates fi'om alcohol in yellowish-brown prisms, molts at 
132 — 133® with decomposition, and is soluble in alcohol, ether, &c., 
but insoluble iu water. 


Diamidoyh&iyle^te oxide, « ^ ciystallises fi*oni alcohol 

in yellow needles and melts at 188®; the acetyl derivative is a colour- 
less, ci'ystalline compound, and does not melt when heated at 320®. 

F. S. K. 


Condensation of Benzaldehyde with Phenols. By A. Eusa- 
NOPP (Ohem Oentr., 1891, i. 662; from Bull, Acad, St, Betershourg, 
33,461 — 468). — The author finds that benzaldehydo foims conden- 
sation products with phenols in accordance with Baeyer’s general 
reaction, 2 mols. of phenol and 1 mol. of aldehyde condensing with 
loss of 1 mol. of water. The following compounds aie described:— 
Paradihydroxytriphehylmethmie, CHPh(OBH4*OH)3, is prepai^d by 
adding 10 grams of benzaldehyde and 17'8 grams of phenol gradu- 
ally to^ 1 — ^2 0.0. of sulphuric acid (4 : 1 vol. SjO), aud after allowing 
the mixture to cool 3 — 4 c.c. of the sulphuric acid is addtd. After 
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remaining for several hours, tlio mixture is poured into water, filtered, 
the precipitate \vashed with hot water, auy unchanged benzaldehyde 
or phenol is separated hy distillation with steam, the precipitate 
washed with benzene, ciystallised from dilute acetic acid, dissolv^ed 
in alcohol, and reprecipitated by water. It crystidlises in needles, 
melts at 160 — 161®, is nearly insoluble in light petroleum and carbon 
bisulphide, readily soluble in hot benzene, alcohol, glacial acetic acid, 
and chloroform, and is identical with 0. Fischer and Dobner's com- 
pound. If it is warmed with bromine water, the product dissolved 
in alcohol, and soda solution added, a blue coloration is produced. 
The diaceiate^ prepared by means of anhydrous acetic acid and sodium 
acetate, crystallises from acetone in rhombic plates, and melts at 
110 — 111®. The dihenzoate^ prepared by means of benzoic chlonde, 
crjstallises in microscopic, rhombic plates, and melt at 129 — 130°. 
It is sparingly soluble in alcohol, readily soluble in ether. 

Binityodihydroxijtriplieiujlmethane, Ci 9 Hi 8 (N 02 ) 2 (OH) 2 , is prepared 
by the action of niti*ic acid, sp. gr. 1*5, in glacial acetic acid solution. 
It ciystallises from alcohol in needles, melting at 133 — 134°. 

FhenijldithymoLmetham^ CHPh(Ci«Hi 2 *OH) 2 , prepared from benz- 
aldehyde, thymol, and sulplmiie acid, melts at 165*5 — 166*5°. It 
crystallises from alcohol and benzene with 1 mol. of the solvent, 
which again sepaiutes on diying. With bz'omine water, alcohol, and 
potash, it gives a blue colour reaction similar to that obtained with 
dihydroxy triphenyhucthane. The diacetate is soluble iu alcohol, 
readily soluble in chloroform and benzene, and melts at 125 — 1 26°. 

J. W. L. 

Oximes of Asymmetrical Ketones. By A. Scuapwr (^Aunaleii^ 
264, 15*2 — 160). — ^Vaidous asymmetrical ketones and ketonic acids 
have been investigated for the purpose of detoimining whether their 
oximido-derivativos exist in two isomeric modifications ; it has been 
found that pyruvic acid, lovulinic acid, acetophenone, and mothyl- 
deoxybenzoin yield only one oxime, whex’eas parabromobenzophenone 
and paramethoxybonzophonone form two. Two methods were em- 
ployed for preparing the oximes; in the one the compound was 
treated with hydroxylamine hydixichlorido in dilute alcoholic solu- 
tion ; in the other, the reaction was cai*ried out in presence of excess 
of soda. The behaviour of the oximes with Beckmann’s mixture, 
and on heating with absolute alcohol at 160 — 170°, was also investi- 
gated. 

Two oximes of the composition CiaHio'NTOBr are foimod when a 
dilute alcoholic solution of parabromobenzophenone (1 mol.), hydrc'xyl- 
amine hydrochloride (3 mols.), and sodium hydroxide (9 mols.) is 
kept at the oi*dinary tetnx)erature until thejaidition of soda to a small 
poi*tion of the diluted solution produces no turbidity ; the two com- 
pounds can bo separated by fractional ciystallisation from alcohol or by 
the method described by V. Meyer (this vol., p. 1181). 

The one melts at 165 — 166", crystallises from dilute alcohol iu 
colourless needles, and is completely decomposed by concentrated 
hydrochloric acid at 100° ; when treated with Beckmann’s mixture, 
it yields the anilide of parabromobonzoio acid. The acetyl denvative, 
OwHaO^NBr, is a crystalline compound melting at 160*5°, The 
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hens^l derivative, CajHieONBr, prepared by treating the oxime -with 
sodium ethoxide and benzyl chloride in alcoholic solution , melts at 
89 — 90°, and is decomposed by hydriodic acid with elimination of 
benzyl iodide. 

The second isomeride sinters together at 107”, molts at 110 — 111", 
and crystallises from dilute alcohol in needles; it is much more 
readily soluble than the oxirae just described, and, like the latter, it 
is completely decomposed by hydrochloric acid. When heated with 
alcohol, it is more or less completely converted into the isomeride ac- 
cording to the duration of the process, but it is not changed by 
passing hydrogen chloride into its ethereal solution. The 
derivative is crystalline, and melts at 121°. The benzyl derivative 
separates from alcohol in erv stals, melts at 99 — 100°, and is decom- 
posed by hydriodic acid with elimination of benzyl iodide. 

The two isomeric oximes of paramethoxybonzophenone were ob- 
tained in like manner ; they have recently been described by llantzscK 
(this vol., p. 44!5). F. S. K. 

Oximes of Halogenated Benzophenones. By E. Hoffmann 
(Attnaleit^ 264, IGU — 169). — The metadibromobenzophenono obtained 
bybrominating benzophenone (Demnth and Dittrich, this voL, p. 31 A) 
is a symmetrical compound and forms only one oxime. 

Paradibrornohenzophe^bone^ CnHaBriO, prepared by treating a carbon 
bisulphide solution of bromobenzene with parabiomobonzoio chloride 
in presence of alaminium chloride, separates from alcoiiol in colour- 
less plates, melts at 172 — 173°, and is readily soluble in ether. When 
treated with hydroxylamine nnder various conditions, it yields only 
one oxime; this compound separates from dilute alcohol in slender 
needles, sinters together at 142°, melts completely at 149 — 150°, and 
has the composition OnH»Br3NO. 

Paradthd(tbensophe7ioney CuHsLO, is formed in small quantities 
when a carbon bisulphide solution of pamiodobonzoic chloride is treated 
with iodobenzene in presence of aluminium chloride; it crystalli.sc.s 
from alcohol in yellowish plates and melts at 233 -234°. It forms 
only one oxme^ C13H0T3KO, which crysiallisoB from alcohol in slondci^ 
needles and niidts at 171 — 173°. 

lodob&nzophenoney O13H3IO, prepared by treating benzene with 
iodobenzoic chloride (m. p. 77 — 78°) in presence of alnmininm 
chloride, sepamtes from alcohol in crystals moiling at 102 — 1U3°; 
when treated with hydroxylamine in alkaline solution at the ordinary 
tomperdtuie, it yields two isomeric oximes of the corapositioii 
OisHioINO: the one crystallises in plates, is sparingly soluble in 
aloohol, and melts at 1 78° ; the other crystallises in needles, is more 
readily soluble, and melts at 132 — 134°; the latter is converted into 
the former when it is heated for about 12 hours at 145°. 

V. S. K. 

Metabromobenzophenone and its Oximes. By W. Kottbnhaiin 
(^Annalen,^ 264, 170 — 174), — Metabromobenzophenone, CeHiBr^OOPh, 
can be prepared by treating metabromobenzoic chloi ide with benzono 
in presence of aluminium chloride; it crystallises from dilate alcohol 
in needles and melts at 77°. 
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Two isomeric oximes^ 'bf the constitution CoKiBr'CPhlN'OH, are 
formed when metabromobenzophenone is ti*eated with hydroxylamine 
in alkaline solution at the ordinary temperature ; on diluting with a 
large volume of water, the a-oxime is depo'jited, whilst the /3-com- 
pouud remains in solution and can be precipitated with hydrocLloric 
acid. 

The ct-oxime ciystallises in colourless prisms, melts at 168®, and is 
decomposed into hydi*oxylamine and metabi‘omobenzophenone by 
concentiated hydrochloric acid; when treated with Beckmann’s re- 
agent, it is converted into metah'omohenzmiilide, a colourless, crys- 
talline compound melting at 137®. Its acetyl derivative, 

C<,H4Br*OPh!N*OAc, 

melts at 89’5®, and its henzyl derivative at 7ri®. 

The ^-oxime forms large, yellow, cubic crystals, melts at 134®, and, 
like the a-com])ound, is decomposed by concentrated hydrochloric 
acid ; when heated at about 150° for two days, it is almost completely 
converted into the a-oximo, and on treatment with Beckmann’s 
mixture it is transformed into henzoylmetahromaniUde^ a crystalline 
compound which melts at 120®. Its acetyl derivative melts at 
78 — 79®; its henzyl derivative crystallises from alcohol in slender 
needles, melts at 77°, and, like the corresponding derivative of the 
a-oxime, is decomposed by hydnodio acid with elimination of benzyl 
iodide. F. S. K. 

SyzDJnetrical Paradicblorobenzoplienone and its Oxime. By 
M. DiTTRiou (Annalen, 264, 174 — 178 ; compare Deinnth and 
Dittrich, this voL, p. 315). — Symmetrical }iaradichh)robenzophenone, 
OirHsOJj, is best prepared by gradually adding a mixture of chloro- 
benzene and chlorobenzoic chloride (m. p. 16®) to wazm carbon 
bisulphide containing aluminium chloride in suspension, and then 
heating the whole for about two days; it crystallises from alcohol in 
thin, colourfess plate.s melting at 111 — 145®, The odiimoy OidPIgNOCh, 
crystallises from alcohol in small needles, sinters together at 133°, 
melts at 13r>°, and is only modemtidy easily soluble in alcohol and 
sparingly in alkalis; when heated with concentrated sulphuric acid 
at it is transformed into 

CialfgNOClg, which crystallises from alcohol in thin pjales molting at 
207 — 208®. An isumerido of this oxime could not be obtained. 

F. S. K, 

DipbenylfTirazan smd some DerivatiYes of Oximes. By F, D. 
Doogb {Anmleny 264, 178 — 187).— Diphouylfurazan, prepared by 
heating a-benziledioxime with water at 20o — 210® (compare Meyer 
and Auwers, Absti*., 1888, 597), meirs at 94®, and distils with partial 
decomposition, yielding hen/ouitrilp, plunylearbimit^e, and a com- 
]>ound melting at whii*h is in all probability, dibenienyl a zoxime, 
identical with the subaJaiico obtained by Beckmann by the action of 
sulphujic a( id on a-Jbcuzi4odioxime. 

A i//w//ro-con»pound, of the composition Ci4HMlSr20(N02)s, is ob- 
tained, together with a substance melting at 132 ^ when diphenyl- 
furazan is treated with a mixtm'e of concentrated bulphuric acid and 
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fumin< 2 f niiric acid; it separates from glacial acotic acid in colourless 
crystals and inelta at 218 — 220®. 

An energetic reaction takes place -wlien a-henziledioxime is keated 
wltli phosphorus pentasnlphide ; benssonitrilo and small quantities of 
dibenzenylazoxime are formed, but diphenyl fiirazan is not produced. 
When phosphorus pentasnlphide is added to a warm benzene solution 
of benzophenone oxime, a very energetic reaction ensues and thio- 
bcnzanilide (m. p. 101 — 102®) is formed. 

Ammoni'tm thiopJiosphate^ ONB[ 4 *PS(OH) 2 , is deposited in yellow 
crystals, mixed with sulphur, when acetoxime is treated with pho.s- 
phorus pent^r^ulphide in carbon bisulphide solution, the insoluble 
product extracted with alcohol, and the alcoholic solution heated to 
boiling; it separates from cold water in large, transparent, seemingly 
monoclinic prisms, melts at 146 — 150° with decomposition, and is 
i*eadily solnble in water, bnt only snaringly in alcohol, and insolnble 
in ether and carbon bisnlphide. It decomposes carbonates, gives a 
colourless precipitate with lead acetate, and is decomposed by hot 
dilute nitric acid vrith separation of sulphur and formation of phos- 
phoric acid; it is also decomposed by mercuric oxide, the filtrate 
from the precipitated mercury sulphide giving all the reactions of 
phosphoric acid. F. S. K. 

Tolylnaphthyl Stilpliides. By B. Bourgeois ( TJer., 24, 2264— 
2267). — The method of preparation consists in heating the bromo- 
tolnene with the lead salt of naphthyl mercaptan at 225® for six 
honrs. The mixture is allowed to cool, extracted wdth ether, the 
ether evaporated off, and the product fractionally distilled in a 
vacuum. 

Faratolyl-P-mphthyl sulphide, Ci,H 4 iIe*S'CiuH 7 , ciy.stallises from 
dilute alcohol in small, nacreous leaflets, melts at 70*5®, boils at 
237*5° under 12 mm. pressure, and is easily soluble in ether and 
carbon bisnlphide, sparingly in alcohol. 

Faratolyl-oL^naphthyl sidphide crystallises from alcobol in beautiful, 
Instrous, clinorbombic ciystals, melts at 40*5®, and boils at 233° under 
12 mm. pressui*o. 

JiletatohjUp'-naphtliyl sulphide crystallises from dilute alcobol in 
sm^l, white needles, melts at 60®, boils at 236® under 12 mm. pres- 
sure, and is easily soluble in ether, cai'bou bisulphide, and acetic acid, 
sparingly in alcohol. 

Meiatolyl-oc-naphthyl sidphide is a yellow, refractive oil, and boils at 
229*5 — 230° under 12 mm. pressure. 

Orthotolyl-P-nLxphfhyl sulphide is a viscous, yellow, highly refractive 
oil, and boils at 232° under 12 mm. pressure. 

OrfhofolyUa-naplithyl sulphide is an oil similar to the ortho-j3- 
derivative, and boils at 231° under 12 mm. pressure. B, C. E. 

Ethyl-fift-naphthylamiDe. By E. Bamberger and 0. Goldschmidt 
(Her., 24, 2469 — ^2472). — ^Ethyl-o-naphthylamine reacts in. the normal 
way with diazo-compounds, forming azo-colours, which, on reduction 
wifii stannous chloride in hydrochloric acid solution, yield the base 
originally diazotised and etbyl-1 ; 4-naphthylcnediamine, Phenylazo- 
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eiihyl-a-naplitliylainine has the properties described by Eicker (this 
voL, p. 470). Snlphophenylazoethyha.-iiap1it7iylmiinp is a dark, 
carmine-red, ci’ystalline powder o£ green metallic lustre, which dis- 
solves in alcohol with a deep-red colour, in concentrated sulphmic 
acid with a violet colour, and in alkalis with an oraiige-red colour; 
the sodium salt, CisHiqN j-SOjiNa, is ciystalline. 

EthyI-\ : 4i-napTithyleneiliamine 'hydrochloride, Ci 2 HuN 2 , 2 HCl, crystnl- 
lises in flat, silveiy needles, melts above 300°, becomes greenish on 
exposure to air, and is very soluble in water, sparingly soluble in 
concentrated hydrochloric acid. The hcLse forms colourless, oily drops, 
having an odour of crude a-naphthylamino, is readily soluble in hot 
water and the ordinary solvents, and on exposure to air and light 
rapidly becomes dark in colour. On ti'eatmcnt with hydrochloric 
acid, hydrogen sulphide, and ferric chloride, it gives a pale-brown 
colour; with aniline, potassium dichromate, and acetic acid, a brownish- 
red colour which on boiling becomes dark-claret; with potassium 
dichromate and metatolylenediamine hydi'ochlorido, a bluisli-gi*oen 
colour which on boiling becomes red ; and vrith blenching powder, a 
flocculent precipitate of a chlorimide which, on treatment with an 
alcoholic solution of aniline and hydrochloric acid, gives a deep-red 
colour. W. P. W. 

a^g-BenzenylnaphlJiylenediamme. By A. Koll (Amwlen, 263, 
313 — 313). — Pischer and Hepp (Abstr., 1887, 729, 1114) have shown 
that ajS-ethonylnaphthylencdiamine is formed when /J-ethylnaphthyl- 
amine is treated with amyl nitrite and an alcoholic solution of hydi*o- 
gen chloride; the authors find that, nnder the same conditions, 
^-benzylnaphthylamino can bo convci'ted into a/3-benzenylnaphthylono- 
diamino, identical with the compound prepared by Ebell (Atmalen, 
208, 328) from ^-nitrobenzonapbthylamide, and named by liim 
anhydrobenzodiamidonaphthalene. This base separates from alcohol 
in colourless crystals, and from methyl alcohol hi ©fflo^'oscent prisma 
containing ^ mol. OH4O; it molts at 214°, The hydrochloride, 
OjiHwNajHOl, crystallises from hot alcohol in colourless needles. 

I\ S. K. 

Derivatives of Lapacbic Acid. By S. 0. Hookkr {Ohem. Oeutr., 
1891, i, 409; fram Fiauhlin Inst,, 1890, 117 — 124). — ^Bromo- 
lapaohone (Absti\, 1889, 999), like lapachono, reacts with alkalis with 
formation of dihydroxyhydrolapachic acid. By the action of dilute 
mineral acids, this becomes transformed into hydroxy In pachone, wliicli, 
when redissolved in potash and the solution acidified with acetic acid, 
again forms the original acid. 

Bromolapaohone crystallises in two diJfforent forms, plates melting 
at 138‘3°, and needles melting at 138° ; of these, the latter appears to 
be the more stable, for the plates become gradually transformed into 
the needles. l7ihydrooDyhyUrolapac}m add, 

OH-OioH 40 a-OH(OH)-OHPrOH, 

melts at 181 — 182°, and also crystallises in two modifications, in 
prisms and in masses of long, thin needles. The acid forms salts 
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•whxoTi are not decomposed by carbonic anhydride. In the absence of 
mineral acids, dihydroxybydrolapaeldc acid is stable. 

Sydroxylajpaclione, OioHA02<[ ^^^^^ ^OHPr, forms red needles 

melting at 201*5®, With bromine, it forms no additive compounds, 
which must have been the case had it possessed the constitution 
ascribed to it by Paternb. 

When treated with bromine in chloroform solution, lapachic acid 
gives five different compounds. J. W. L. 

Boiling Points of some Compounds of High Molecular 
Weight. By R. Schwbitzek (Annaleti, 264, 193 — 19G). — The boil- 
ing point of anthracene was determined with the aid of Meyei* and 
Goldschmidt's air thermometer (/>er., 15, 141, 3U3), and fonnd to be 
382“ as the avei*age of two experiments. The boiling points of 
varions other organic componnda were determined, employing a 
mercury thermometer filled with nitrogen under pressure, and 
graduated to about 50G® ; the numbers in brackets give the boiling 
points found in this way. Anthracene (351 “), retene (394“), phenyl- 
naphthylcarbazole (454“), /3 dinaphthylamine (483“), tribenzylamine 
(380 — 390“), ^-dinaphthyl ketone (464“), a-naphthyl phonyl keione 
(385“), chrysene (448“), picene (above 500®), dianthryl (above 600®), 
and tetrahydroxyanthraquinone (above 500®). P. S, K. 

Oxidation of Alizarin*green and Alizarindigo-blue. By C. 
Geaebe and A, Philips (Per., 24. 2297— »2299). — The authors have 
obtained a tri-, tetra-, and penta-hydroxyanthraqninoline Imm alizarin- 
green and alizanndigo-blue. 

Trihi/droxyanihraquinoUne (hydroxyalizarin-blue) is contained in 
the portion of alizaiin-green which is insoluble in nitri>benzene. It 
is obtained from this piodnct by sublimation in bluish-violet needles ; 
a good deal is, however, carbonised. It can also be obtained from the 
sulplionic acid contained in aiizai*In>grcen by heating it with hydro- 
chloric acid at 180®. 

TefrahjdroxyantJiraquinollne is obtiiined in small qnaniilies by ex- 
tracting alizai-in-green with nitrobenzene, and also fi*um alizariudigo- 
bine by sublimation. 

Fe7ifu7iydiVjryiuithragniitoJine (trihydroxyalizarin-bluo) is the chief 
constituent of alizarindigo-blne, and may be obtained from it by crys- 
tallisation from nirrobenzene and acetic acid, or by heating the 
crude dye with benzoic chloride, and hydrolysing the ethereal salt thus 
obtained. 

Alizarin-green and alizarindigo-blne, when oxidised with nitric 
acid (1*35), yield quinolinic acid. Alizarindigo-blue gave 50 per 
cent, of crude quinolinic acid; pure pentahydroxyanthre.quinoline 
gave 62*5 per cent. Alizarin-blue sulphuric acid, obtained by the 
action of fuming acid on alizarin-blue, also yields quinolinic acid 
when oxidised with nitric acid. E. 0. R. 

Terpeues and Ethereal OUs- By 0. Waixach (Armalm, 264, 
1—32)- — When bromine (2 atoms) is gradually added to a well- 
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cooled solation of anhydrous pinene (1 mol.) in dry carbon tetra- 
(4iloride, the halogen is immediately absorbed, but traces of hydrogen 
bromide are ev^olved ; when a further quantity (2 atoms) of bromine 
is added, combination takes place more or less quickly, according to 
the conditions of the experiment, and hydrogen bromide is again 
evolved ; this experiment shows that pinene can combine directly 
with only 2 atoms of bromine. If, after adding bromine (2 atoms), 
the carbon tetrachloride is distilled off, a considerable evolution of 
hydrogen bromide is observed, and there remains a heavy, dark- 
coloured oil ; on boiling this product with alcoholic potash for several 
hours, and, after evaporating the alcohol, distilling the residue with 
steam, a complex mixture consisting principally of camphene, pinene 
hydrobron^ide, and, perhaps, very small quantities of cymene and 
pinene dibromide collects in the receiver, and there remains a dark- 
coloured residue of pinene dibromide. The camphene obtained in 
this way is, doubtless, produced by the action of the alcoholic potash 
on pinene hydrobronoide, the formation of which is due to the com- 
bination of pinene with the hydrogen bromide produced in the original 
reaction. 

Tmene dihromide, GioHi 6 Br 2 , is easily obtained in a pure condition 
by dissolving the residue in alcohol, coolinsr the solution, and recrys- 
tallisiiig the precipitated compound from ethyl acetate. The yield is 
only small, owing to the complicated nature of the original reaction, 
in which the bromine shows a greater tendency to substitute than to 
form additive products ; in thas respect, pinene shows a behaviour 
intermediate between that of aromatic hydrocarbons and that of 
other terpenes. Pinene dibromide is very sparingly soluble in cold 
alcohol, but more readily in warm ethyl acetate and chloroform, from 
which it separates in colourless, hexagonal crystals molting at 
169 — 170® ; it sublimes readily wheu heated under reduced pressure, 
and is optically inactive. As it cannot be obtained either from cam- 
phene or from pinene hydrobromide in the manner descx’ibed above, it 
must ho regarded as formed directly by the combination of bromine 
with pinene ; wheu heated with aniline at 180® for two hours, it is 
converted into cymene. 

When dextrorotatory limonene tetrabromide (m. p. 104 — 106®) is 
boiled with an alcoholic solution of sodium ethoxide (3 mols.) for 
6 — 7 hours, and the solution then submitted to distillation with 
steam, a heavy oil collects in the receiver; this product could not be 
obtained in a pure condition by fractional distillation, but the results 
( f analyses, and a study of its properties, show that it has the compo- 
sition OioHisBr. It boils at 14<’ — 146® under a pressure of 13 — 16 mm., 
has a sp. gr. of 1*217 at 20®, and Is dextrorotatory; it combines 
immediately with bromine (2 atoms), yielding an oily product, and 
it readily undergoes polymerisation in contact with concentrated 
sulphuric acid, being converted into an amorphous compound; 
when treated with a saturated glacial acetic acid solution of hydro- 
gen bromide, it is converted into dipenteno tetrabromide (m. p. 
123®). 

A further investigation of the behaviour of limouene towards 
bromine has sho^vn that when 4 atoms of the halogen are employed, 

VOL, lx:. 4 0 
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hydrogen bromide is invariably evolved, no matter whether the 
operation is carried out with moist or with anhydrous solvents. 

When dextrorotatory limonene tetrabromide is warmed with 
excess of aniline for five hours, and the solution then boiled over the 
free flame until the reaction is at an end, a monalkyl derivative of 
benzene, probably propylbenzene, cymene, and other substances, 
the nature of which could not be d.etermined, are formed in small 
quantities. 

A tribromide of the composition OioHnBrg is produced when brom- 
ine (34 c.c.) is gradually added to a solution of dipentene dihydro- 
broraide (200 grams) in glacial acetic acid (400 c.c.) with constant 
shaking, any considerable rise of temperature being avoided ; as soon 
as the colour due to free bromine has completely disappeared, alcohol 
(300 c.c.) is added, and the solution is kept at a low temperature for 
24 hours, when the tribromide is partially deposited in crystals ; the 
oily mother liquors are mixed with water, the precipitated oil washed 
with water, treated with an equal volume of methyl alcohol, and the 
solution placed in a freezing mixture, when a second crop of crystals 
is deposited; a farther quantity of the crystalline product can be 
obtained by repeating the process. This tribromide is precipitated 
from its solution in hot ethyl acetate on the addition of methyl alco- 
hol, in colourless, lustrous plates, which melt at 110°, and decompose 
at a higher temperature with evolution of hydrogen bromide. 

A hydax>carhon of the composition OioHu, isomeric with cymene, is 
formed when the tribromide (60 grams) just described is boiled for 
about 16 minutes with a solution of sodium (12 grams) in alcohol 
(160 C.C.). It is a colourless liquid boiling at 183°; ita sp. gr. is 
0’863 at 20°, and its refraction = 1’49693 at the same tempera- 
ture; it combines with halogen acids, yielding oily compounds. 
When treated with bromine in well-cooled, alcoholic glacial acetic 
iicid solution until a permanent yellow coloration is produced, it is 
converted into a tetrabromide of the composition CioHuBri, which is 
deposited in crystals after keeping for some time. This compound 
separates from hot ethyl acetate in colourless, asymmetric ciystaJis, 
a : 6 ; <5 = 0 39360 ; 1 : 0’36557, melting at 164 — 156°. The mother 
liquors from the tetrabromide contain small quantities of a compound 
melting at 103 — ^104°, which is much more readily soluble in ethyl 
acetate than the tetrabromide, with which it seems to he isomeric. 

Two chlorides, one having the composition GipHnCh, and melting 
at 86 — 86°, the other having the composition CioHuCh, and melting 
at 105°, can be obtained by treating dipentene dihydroohloride with 
chlorine ; the preparation and prop^ies of these compounds will be 
described in a subsequent paper. F. S. K. 


CJonstltntioii of Pinene. By G. Wagner (Bcr., 24, 2187—2190). 
— ^The author criticises Wallach’s explanation (this voL, p. 1078) of 
the mechanism of the reaction which takes place in the oxidation of 
oil of turpentine to pinole hydrate (pinene glycol) ; he considers that 
the constitution of pinene is probably ejcpressed by the formula 

a better explanation, not only of the 
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heliavioiir of pinene on oxidation, but also of various otber reactions, 
tlian tbe formula suggested by Wallaoh does. P. S. K. 

Derivatives of Canthaiidin. By F. Anbejiliki (Her., 24, 
1993 — 2000). — The compound CioHisNOj obtained fi-om cantharidiu 
by tbe action of ammonia (Abstr., 1890, 640) is now regarded as 
cantharidvtmnide^ C 10 H 13 O 3 INH. It is not affected by prolonged boil- 
ing with caustic alkalis or baryta, yields a series of alkyl derivatives, 
and, when heated with acetic anhydride at 230° for about 30 hours, 
is converted into a ci'ystalline acetyl deiivative, CioHiaOalNAc, which 
dissolves readily in alcohol, ether, and benzene, and is hydrolysed by 
boiling with water or aqueous alcohol. 

Oa7itJuiridin methylimide^ OioHiaO^INMe, is obtained when can- 
tbaridin is heated with a slight excess of methylamine in methyl 
alcohol solution at 140 — 146° for 6 — 6 hours, and when cantharidin- 
imide is heated with the calculated quantity of sodium carbonate, an 
excess of methyl iodide, and 10 — 12 times the amount of methyl 
alcohol at 100°. It crystallises from water in long, colourless, rhom- 
bic needles, a : h : c = 0*57497 : 1 : 0*74686, and melts at 126°. 

Oantha^^din etJiylimide, OioH^Oa'l^JEt, prepared either fi*om can- 
tharidin or canthaiidinimide, crystallises in colourless, rhombic forms, 
a:b : e = 0*52346 : 1 : 0*78677, melts at 105°, and is readily soluble 
in the ordinary solvents. 

Gantha/ndin amylvmMe^ CioHttOa'lSrAy, crystallises with difficulty, 
melts at 46°, and is soluble in alcohol, ether, and benzene, insoluble 
in water. 

Oantha7*iJin allylimide, OioHmO/KTCsHs, crystallises in monoclinic 
forms, a : b : c = 0*28226 : 1 : 0*59433, = 67° 35', melts at 80°, 

and is soluble in water. 

Oantharidin pkenylimide, OioHuOs'lSrPh, crystallises in monoclinic 
forms, a : & : c == 2*7798 : 1 : 1*9818, ^ = 89° 40', melts at 129°, and 
is readily soluble in alcohol, ether, and benzene, but insoluble in 
water. 

OanthaHdin MiapMhylimide^ O 10 H 18 O 3 IITO 10 H 7 , crystallises from 
acetone in lustrous, monoclinio forms, a : 5 : c = 0*56814 ; 1 : 1*76340, 
p = 83° 59', and is readily soluble in the ordinary solvents, but in- 
soluble in water. 

In addition to the methods already described for that purpose (com- 
pare Homolka, Abstr., 1886, 723), cantharic acid can also be prepared 
by dissolving cantharidiu in 6 times the quantity of chlorosulphonic 
acid, and, after four hours, pouring the solution on to ice, neutralising 
with barium caibonate, and treating the ffltrate with the requisite quan- 
tity of dilute sulphuric acid. Cantharic acid crystallises in rhombic 
forms, a : 5 ; c = 0*96218 ; 1 : 0*68658, and its oxime (Homolka, Zoc. 
cit) in monoolinic forms, a ; 5 : c = 1*0772 ; 1 : 1*2402, = 87° 1'. 

When heated at 180° for 7 — 8 hours with a saturated alcoholic solu- 
tion of ammonia, it is converted into a compound OioHisNOs, which 
melts at 187°, dissolves readily in the ordinary solvents, and is isomeric 
with oantharidinimide. 

laomniharidAat^ GioHuOi, is formed when 1 part of cantharic acid is 
heated with 4 — 5 parts of acetic chloride at 135° for three hours. It 

4 0 2 
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ci’ystallises in Tnonoclinic forms, ail l*0*27Ji : 1 : =r 59®, 
melts at 75 — 76°, and is readily soluble in alcoliol, etber, and benzene, 
but only spaiingly in boiling water. 

IsocantJiaridic acid, CioHuOa +• H3O, is obtained by boiling the 
aqueous solution of isocantbaridin for three hours until it no longer 
becomes turbid on cooling. It carystallises in crusts, loses its water 
of crystallisation at 100®, melts at and at 163° is convei^ted into 
an anhydride which melts at 75 — 76®, and is reconverted into the 
acid by boiling with water. It is a bibasic acid. The biVoer salt, with 
3 mols. H3O, and the barium salt, with 5 mols. H2O, are desmibed ; 
the methyl salt, CmHijOfiMe^, melts at 81 — ^82®, is volatile without de- 
composition, and dissolves in ^attr and ether. W. P. "W. 

Gentisin. By S. v. Kostanecki (Ohem. Centr , 1891, i, 587 ; from 
Schweiz, WochenBcJir, Phann,, 29, 59 — 60). — By boiling gentisin with 
hydriodic acid, methyl is eliminated with formation of getdi'sew, 
CwHsOs. It crystallises in fine, straw-coloured needles with 2 mols. 
H2O, which again separate at 100®, the colour deepening at the same 
time. By boiling with anhydrous acetic acid and anhydrous sodium 
acetate, triacetylgeniisein, CwHsOsAca, is formed. It crjatallises in 
large, lustrous needles, sparingly soluble in alcohol, readily soluble in 
glacial acetic acid. This compound proves the presence of three 
hydroxyl groups in gentisein, Ot^PLaOz^O'B)^ and that gentisin is a 
methyl ether of gentisein, CisH502(0Me)(0H)2. J. W. L. 

Derivatives of Piperidine. By B. Lellmakn and R. Just 
Her., 24, 2099—2104; see also Abstr., 1887, 604 ; 1888, 1107 ; 1890, 
1002). — 1-Paratolyljpiperidine, CsNHio, is obtained by heating 

piperidine with bromotoluene for 10 hours at 270® j the portion boil- 
ing at 260 — 275® is separated from admixed bromotoluene by dis- 
solving in acid, extracting with ether, and reprecipitating the base 
with alkali. It is a pale-yellow, oily liquid, boils at 262°, and is 
readily solnhle in alcohol, ether, and benzene, and foxms a crystalline 
ylaiimchloride, (06B[4Me-C6NHxo)2»H2Pt01o, which is partially decom- 
posed on warming in aqneous solution. 

l-^Parahrcmopl^nyljpvigeTidine, CgHiBr’CsNIIio, is prepared in a 
similar manner from paradibromobenzeue. It crystallises from ether 
in biT>wnish plates, and melts at 75®. Its hydrobrumtde forms com- 
pact crystals. Bexachlorobenzene is also acted on by piperidine at 
250 — 260®, three-fifths of the chlorine being convei'ted into hydro- 
chloric acid in 10 hours. 

It has been shown in the previous papers that chloro- and hromo- 
nitrobenzenes of the ortho- and paia-series readily combine with 
piperidine, whilst the meta-compounds are not acted on. This pro- 
pel ty may be employed for isolating the latter from a mixture vrith 
ortho- and para-compounds, and also for ascertaining whether such a 
nitre-compound is a meta-denvative or not. Thus, from the mixture 
obtained by nitrating parabromotoluene, the compound 

CeHJM[e(NO*)Br [1:2:4] 

may Ic readily isolated by heating with pipei idine and warming tho 
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product witli concentrated Lydrocbloric acid, wliich. dissolves out tlic 
compound C6H3Me(lT02)'C5NHio [1:3: 4], and leaves the 1:2:4- 
com pound as a crystalline cake. A^ain, the compound obtained by 
Fittig* and Ahrens (Annalen, 147, 31) by the action of nitric acid on 
bromometaxylene does not combine with piperidine, and, therefore, 
contains the nitro-group in one of the meta- positions to the bromine 
atoms. If the nitration be carried out with faming nitric acid, 
yellow needles of dinitrohromometaxi/lene, CoHMesBr(N02)2, are ob- 
tained, which melt at 89°, and are also without action on piperidine ; 
hence it has probably the constitution OH3 : iNOj : OH3 : Br : 1N02 = 
1 : 2 : 3 : 4 : 6. 

l-(><7iamidop^ew2/7p2pmdiwe, N’H2‘06H4-05]STB[io, is readily obtained 
by the reduction of orthonitrophenylpiperidine "with stannous chloride 
and hydrochloric acid, and forms small plates which melt at 45*5*", 
and are soluble in most organic solvents. The stannocliloride^ 
0iiHM!N'2,H2SnCl6, crystallises in needles and melts at 217°. When 
the base is warmed with phenylthiocarbimide in alcoholic solution, it 
yields pipendyhl-thiocarhanUide. l^HPh'OS'NH'OcHA'CsNHio, which 
terms white crystals, and melts at 174°. H. G. C. 

Behaviour of Piperidine Bases towards Aromatic Halogen 
Compounds. By E, Lellmann and B. Just (Ber., 24, 2104 — 2107). 
— In continuation of their investigation of the action of halogen com- 
pounds on piperidine, the authors have also examined their action on 
the substituted piperidines. They find that the attraction between 
these compounds is very much less than with piperidine, and becomes 
smaller the nearer the alkyl group approaches the nitrogen atom, 
and the larger its molecular weight is. With the dipiperidyl obtained 
from nicotine, the roaction, as would be expected in the case of a 
bi-acid base, takes place rather more readily than with the alkyl 
derivatives. 

Orth(ypiiradimtr(^henyUoL~methylpippHdi>^ey 06H3(N02)2*06T^H9Me, is 
obtained from oi thopai^idmitrochlorobenzeue and cc-methylpiperidine, 
and forms a reddish oil, which solidifies after remaining for a long 
time, but could not be obtained pure. Orihoparadimtrophenylcomine, 
forms crystals which melt at 42°, and dissolves 
in concentrated hydrochloric acid, alcohol, ether, and benzene. Fa/ra~ 
nitrophenyldipi^tendyl, ]Sr02*OeH4’03!KrH9'06NHio, is obtained as a 
thick, brown, aromatic-smelling oil, which did not solidify, whilst the 
orthoparadMtrophe'tiyldipiperidyl, 0eHj(N'O2)2‘06N Hg'OsNHio, fonns 
a yellowish-red solid, without distinct crys^liine form, and melts 
at 72 — 76®. It is soluble in alcohol, ether, and light petroleum 
and yields a sparingly soluble crystalline pZattnocAZonde, 

(0«H«N304)2,H2PtGV 

The derivatives obtained from the substituted piperidines do not, 
therefore, show the power of crystallisation in such a marked 
manner as the corresponding piperidine compounds, and are, on this 
account, much more difficult to purify, H. G. 0. 
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Introdaction of Biyalent Radicles into Piperidine. By L. 
RoaHEiMBR (Ber., 24, 2186—2187). — A compoand having the com- 
position CwHwN’, can be prepared by treating benzoyl piperidine with 
benzaldehyde and then eliminating the benzoyl group from the con- 
densation product thus obtained; it meUs at 89®, has only feeble 
basic properties, and is probably a dibenzenylpiperidine of the con- 
stitution [(0HPh)2 = 2:6]. The hydrochloride, CiqHioIS^'jHOI, crys- 
tallises from benzene, in which it is sparingly soluble, in large plates 
and prisms, melts at 164-5 — 166®, and is decomposed by water. The 
vitrate, 0i»Hw]Sr,HN’03, crystallises in colourless plates, and melts at 
96-5—98®. 

A crystalline base can also be obtained from the condensation pro- 
duct of benzoylpiperidine and cuminaldehyde in like manner, but 
Scdicylaldehyde yields an amorphous compound; aldehydes of the 
fatty series seem to form analogous condensation products. 

P. S. El. 

Derivatives of Homopiperidic Acid. By W. Aschan (Ber., 24, 
2443 — ^2450, of. this voL, p. 466).— fi-phthalimidopropylmethyl- 
iiinhnate, OaH40*IN-[OH2]3‘CM!e(OOOBt)8, is obtained by heating 
7-bromopropylphthalimide (40 grams) for four houi*8 in a reflux 
apparatus with an alcoholic solution of ethyl sodiomethylmalonate, 
prepared by mixing ethyl methylmalonate (28 grams) with a solution 
of sodium (3 7 grams) in 10 times its weight of absolute alcohol. It 
is an oil which could not be purifled either by crystallisation or distil- 
lation. 

a'^Methylhomopipendio add, OOOH-CHMe*[CB[3]8*N'Ha, prepared by 
digesting this oil with about 5*5 times its weight of hydrochloric acid 
(sp. gr. = 1*13) at 170 — 175® for four hours, crystallises in small, flat 
])risms or scales, melts at 168 — 170® with frothing, or at 157® on heat- 
ing very slowly, and is readily soluble in water, but insoluble in 
absolute alcohol and ether. The aqueous solution is neutral to litmus, 
and has a pure, sweet taste. The salts with bases or acids are 
extremely soluble, and can be crystallised only with diJB&culty. The 
aurochhride is very soluble and hygroscopic; the plafinochlo^ide, 
(0«H,jOsN)a,H2Pt0l6, crystallises in thin, lustrous scales, decompo.sea 
at 190® with frothing, and is easily soluble in water, but insoluble in 
alcohol and ether. 

fi-MefhyJjp'^peridone, OB!2<CQg^Q^>'2^H, is obtained when «- 

methylpiperidic acid is heated at 185®, so long as water distils over, and 
the residue is afterwards distilled at 249 — ^250®. It crystallises from 
light petroleum in small, but well-formed, colourless cubes, melts at 
53*5 — 55®, has an odour resembling that of coniine, and dissolves readily 
in all the ordinmy solvents with the exception of cold light petroleum. 

j^Ethylpiperidone is converted into an oily niirnsamme by the 
action of nitrons acid. The compound is very unstable, decomposing 
with the evolution of gas even at the ordinary temperature, and when 
heated at 115 — 117® until gas is no longer given off, yields ^eihyl-d- 
valerolactone. 

_ ^-Propylpiperidone is gradually reconverted into a-propylhomo- • 
piperidio by boiling with hydrochloric acid, and on treatment 
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with niti’ous acid gives a yellow oil, having the properties of a nitros- 
amine. 

jS-Benzylpiperidone is best prepared by heating a-benzylhomo- 
piperidic acid in quantities of 10 — 12 grams at 210 — 215® until water 
is no longer given off, dissolving the residue in boiling water, and 
allowing the hot solution to cool slowly. It is slowly reconverted 
into the acid by boiling with concentrated hydrochloric acid. As 
already stated (Zoc. ciL), it decomposes at 100®, and the products of 
the decomposition are now identified as nitrogen and a-benzyl-5- 
valerolactone. On reduction with sodium in boiling amyl alcohol 
solution, jS-benzylpiperidone is converted into ^-iemylpvperidine^ 

This base is an oil of piperidine-like odour, 

and is characterised by forming a sparingly soluble, crystalline 
platinoMoride, (Oi 2 Hi 7 N[) 2 ,H 2 PbOl 6 , and an oMrochloride which melts 
at 138—140®, and is readily soluble in warm water, alcohol, and 
ether. 

Ethyl p-phthal^id^et1iylrml^^ C 8 H 402 ‘N'OH 2 *OH 2 *CH(GOOEt) 2 , 
is prepared by boiling 10 grams of ^-bromethylphthahmide for four 
hoars in a reflux apparatus with an alcoholic solution of ethyl sodio- 
malonate obtained from 10 gi'ams of ethyl malonate. It crystallises 
from light petroleum in colourless scales or flat prisms, melts at 
42 — 44®, is readily soluble in the ordinary solvents, and when digested 
with five times its weight of hydrochloric acid (sp. gr. = 1’13) at 
170 — 180® for three hours, is converted into ^-amidobutyrio acid. 

W. P. W. 


Substituted Ammonium. Oompounds. By H. DECEsa (Per., 
24, 1984 — 1987). — In addition to the methiodides described in the 
previous communication (this vol , p. 736), the author has endeavoured 
to prepare others, and finds that a number of quinoline derivatives do 
not combine with methyl iodide under any conditions, thus confirm- 
ing the work of previous observei's. The position of the substituent 
has a marked influence on this property, and the evidence tends to 


show that when a radicle is present m the position “ 1, ’ a methiodide 
cannot be obtained; thus, 2^-nitroquinoline and 2^nitro-3-methyl-^ 
quinoline, which form methiodides, no longer do so on the introduc- 
tion of methyl into this position. The property is seemingly in no 
way dependent on the relative basicity ox the quinoline derivatives, 
since 2 -nitro-1 : 3-dimethylquinolino forms stable salts, but no meth- 
iodide, whilst 2'-nitio-3-bromoqainoline does not give salts under the 
ordinary conditions, but combines with me'-hyl iodide. 

To prepare the methiodides, 3 — 4 hours heating at 100® with the 
theoretical quantity of methyl iodide is sufficient for most quinoline 
derivatives; a higher temperature or an excess of methyl iodide 
resulting feequently in the formation of insoluble compounds contain- 
ing iodine. The product is extracted with ether or benzene to remove 
any unaltered quinoline derivative, and crystallised from water, in 
wliioh the methiodides are sparingly soluble iu the cold. The method 
can be employed to separate 1-quinoline derivatives from those which 
form methiodides. The preparation of methiodides is recommended 
as a means of characterising quinoline derivatives on account of their 



1218 


ABSTRACTS OF CHEMICAL PAPERS. 


stability and characteristic properties, and the readiness with which 
they can be purified. W. P. W- 

Action of Hypochlorous Acid on Bromoquinolines. By A. 
Wbltkr (/. Okem. [2], 43, 497 — 504). — The formation of carbo- 
styril by the action of hypochlorous acid on quinoline has been investi- 
gated by Erlenmeyer and Rosenhek (Abstr., 1886, 244, 659), and by 
Einhom and Lauch (Abstr., 1888, 501). 

Pardbromoearhostyril [Br : OH = 3:2'] is prepared by gradually 
adding a solution of 3-bromoqninoline (10 grams) in a little alcohol 
to a solution of boric acid (150 — 200 grams) in water (1^ litres) 
contained in a refinx apparatus, and, when it has nearly all dissolved, 
filtering through a hot filter into 9 litres of water; to this is added a 
solution of bleaching powder (1 part) in cold water (5 parts), and 
after 24 hours the precipitate is filtered, and dissolved in sodium 
hydroxide ; this solution is cooled, when the sodium compound 
of parabromocarbostyril crystallises out; it is again dissolved in 
sodium hydroxide and decomposed by carbonic anhydride, whereby 
parabromocarbostyril is precipitated. It crystallises from alcohol in 
beautiful yellow needles, melts at 269° (nncorr.), and dissolves in 
alkalis, concentrated acids, chloroform, ether, and alcohol. The 
^tassium and ammonium compounds and the ^latinochloride were 
obtained. 

3 : 2*-I)%bromoquinoline is obtained by heating parabromocarbostyril 
with excess of phosphoric bromide for two hours at 100°, decomposing 
the product with water, neutralising with sodium carbonate, and dis- 
tilling ; it crystallises in white, volatile leaflets, melts at 166 — 167®, 
and ^ssolves easily in alcohol and hydrochloric acid. The ptcdino- 
ohhride was obtained. 

Metahromocarhostifril [Br : OH = 2:2'] is obtained in the same way 
asparahromocarhostyril; it crystallises from glacial acetic acid in long, 
straw-like needles, and from alcohol in microscopical, four-sided 
tables ; it sublimes unchanged in beautiful, long needles, and melts at 
288° ; it dissolves also in chloroform and ether. The plaiimchloride 
and the sodium and potassium, compounds were obtaiued. The com- 
pnind of it with hypochlorous acid, O^HsNBrOOl, crystallises in pale- 
red needles, and melts, when sharply heated, at 194®. 

2 : 2'-'Dibro7noquinoline is obtained by heating metabromocarbo- 
styril with phosphoric bromide at 130 — 140°, untD no more hydrogen 
bTOmide is evolved, neutralising with sodium carbonate, distilling 
with steam, and fractionally crystallising the product from alcohol ; 
it crystallises in colourless needles and hexagonal tables, melts at 
134° (nncorr.), and dissolves in alcohol, ether, chloroform, and mineral 
acids ; when heated with aqueous ammonia at 200°, it is converted 
into luetabromocarbostyril. The rntro-denvative^ C9H4BraN02N, 
crystallises in small, colourless needles, melts at 180®, and dissolves 
sparingly in hot water and ether, but easily iu chloroform and cou- 
centrated mineral acids. The corresponding amido-derivative was 
obtained. 

Anahromocariostyril [Br : OH = 4:2'] is prepared in the same way 
as parabromocarbostyril ; it crystallises in beautiful needles, melts at 
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300®, and dissolves sparingly in alcoliol. The potassium compound is 
described. 

4 : 2' •‘DibromoquinoUne^ obtained by heating anabromocarbostyril 
with phosphoric bromide, crystallises in small needles, and melts at 
86 °. 

l-Bromoqninoline yields an additive compound with hypochlorons 
acid (compare Binhorn and Lanch, Abstr., 1888, 502). Decker (this 
vol., p. 736J has investigated the action of hypochlorons acid on 
4'-broTnoqninoline. 

Foni'teen of the 21 isomeric dibromoqninolines are now known. 

A. G. B. 

Action of Chlorine on Hydroxy quinoline. By T. Zincke 
(Annaleii, 264, 196—228). — The compounds formed by the action of 
chlorine on parahydroxyquinol»ne are analogous in composition and 
in chemical behaviour to those produced from j3-naphthol in like 
manner (compare Zincke and Kegel, Abstr., 1888, 708 ; 1889, 265) ; 
the two series of compounds are, therefore, in all probability, analo- 
gously constituted. 

OhlorhjdroxijpLiNoline^ CgNHsOhOH [OH; 01 = 3:4], is deposited 
in the form of its hydrochloride when parahydroxyquinoline is treated 
with chlorine in cold glacial acetic acid solution; if the solutionis 
saturated with chlorine and then kept for some days, tetrachloroketo- 
tetrahydroquinoliiie is also formed. The two piuducts can be easily 
separated by treating the crystalline precipitate with water, in which 
the keto-dorivative is insoluble ; the hydrochloride of the hydroxy- 
compound passes into solution, and is reprecipitated on the addition of 
hydrochloric acid. Chlorhydroxyquinoline crystallises in long, 
slender, almost colourless needles, melts at 198®, and sublimes with- 
out decomposition ; it is soluble in alkaline carbonates. The hydro- 
chloride^ CsHHaClOjHOl, oiystallises in yellow plates, and decomposes 
when heated above 200®. The plaHnochhnde, (C9Nfi«OlO)a,H2ptCJ6 
+ 2HjO, oiystallises from hot hydrochloric acid in slender, yellow 
needles j the sulphate, (09NH«C10)2.HjjS04, is a yellow, crystalline 
powder, soluble in alcohol. The acetyl derivative, CoNHiOhOAc, 
crystallises from dilute alcohol in long, colourless needles, and melts 
at 102". 

IHchlorhyJroscyquirioline, [Oh : OH =: 2 ; 4 ; 8], is most 

easily obtained by boiling tetrachlorokotoletrahydroquinoline with 
an aqueous solution of sodium hydrogen sulphite. It crystallises 
from alcohol in colourless, lustrous needles, melts at 217®, and sub- 
limes at a higher temperature ; it is readily soluble in alkaline carb- 
onates, andj when treated with chlorine in glacial acetic acid solution, 
it is converted into tetrachloroketodihvdroquinoline. The hydro- 
chloride, OsNHsOhOjHOl + 2H20, is a yellow, crystalline compound, 
and loses its water at 120 — 130®. The platinochloride, 

(09NH9Cl30)»,H*Pt01e, 

crystallises in yellow needles, and is very sparingly soluble in water, 
but more readily iu hot diln^ hydrochloric acid. The aoetyl deriva- 
tive, CflNHACla'OAc, separates from hot alcohol in colourless needles, 
and melts at 130®. 
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TricliloTliyd/roxygui^ O^NHiOlaO [CI 3 : OH = 1 ; 2 ; 4 : 3], 

U obtained when tetraohloroketodihydroqninoline is boiled with an 
aqueous solution of sodium hydrogen sulphite ; it crystallises from 
hot alcohol or benzene in slender, colourless needles, melts at 244®, 
and is only sparingly soluble in cold alcohol ; it forms stable salts 
with alkalis, and, when treated with chlorine in glacial acetic acid 
solution, it is converted into tetrachloroketodihydroquinoline. The 
liyd/rochloride, CaNHtfOhOjHCl + H^O, crystallises from hot hydro- 
chloric acid in lemon-yellow needles, and is decomposed by 
warm water ; the platinochloride forms brownish-yellow needles. 
The acetyl derivative, OflNHsOls'OAc, crystallises from hot alcohol in 
slender, colourless needles, sinters together at 130°, and melts at 
139°. 




C5HHa< 
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is formed with 


elimination of 1 moL HGl when tetrachloroketotetrahydroquinoline 
is slowly heated to 100 ° with water ; it separates from a mixture of 
ether and light petroleum in transparent, well-defined, seemingly 
monodinic crystals, melts at 106 — 106®, and is readily soluble in hot 
alcohol, chloroform, and carbon bisulphide ; it seems to form a hydrate 
with water, and it dissolves in alkalis yielding a brownish solution, 
from which the hydrochloride of dichlorhydroxyquinoline is pre* 
cipitated on the addition of hydrochloric add. When heated with an 
aqueous solution of sodium hydrogen sulphite, and when boiled for a long 
time with water or dilute adds, it is converted into dichlorhydroxy- 
qninoline. The hydrochloride, CehTBUClsOjHOl, prepared by passing 
hydrogen chloride into a chloroform solution of the base, crystallises 
in small needles, and decomposes on exposure to the air. 

AnilidodicMorhydroatyqmTwHne, CisNj^ioGhO [NHPh ; Oh : OH = 
1 : 2 : 4 : 3], is deposit^ in red needles when aniline is added to a 
cold alcoholic solution of tnchlorokeiodihydroquinoline ; after keeping 
for 12 hours, the solution is acidified with dilute acetic acid, the 
insoluble residue dissolved in hot alcohol, reprocipitated from the 
solution with hydrochloric acid, and the hydrochloride obtained in 
this way decomposed with sodium acetate. The base exists in two 
forms, both of which melt at 164 ° ; when it is dissolved in hot dilate 
alcohol, and the solution then allowed to cool, long, colourless needles 
are deposited, but after some time dark-orange, cubic crystals separate 
from the solution, and finally the colourless needles undergo trans- 
formation into the dark crystals ; if the latter are again dissolved in 
alcohol, the same phenomena are observed. Both modifications are 
readily soluble in alcohol, glacial acetic acid, and benzene, but more 
sparingly in light petroleum j they dissolve in alkalis yielding an 
almost colourless solution, in which a heavy, white jpreoipitate is pro- 
duced on the addition of acetic acid; this precipitate gradually 
changes to a mass of small, orange crystals. The hydrochloride, 
CttN*Hjo 01 j| 0 ,H 01 , crystallises in brownish, lustrous prisms; the 
platinochloride is decomposed by bot water. Tbe acetyl derivative, 
C»l^J3»01a*OAc, cr^tallises from hot alcohol in yellow plates, melts 
at 170°, and is sparingly soluble in cold alcohol. 
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TetracJiloro'kefodiTiydroqmuoline, 



0 

01 ’ 


can be obtained 


hv treating dichlorbydroxy- or tricbloroketodihydro- quinoline with 
chlorine in glacial acetic acid solution ; the product is purified by 
I'ecrystallisation from boiling light petroleum, from which it is depo- 
sited on cooling in light-yellow, well-defined plates melting at 82 — ^83®. 
It is readily soluble in ether, chloroform, benzene, glacial acetic acid, 
hot light petroleum, and. hot alcohol, and it dissolves in alkalis 
yielding a brown solution, which quickly changes, first to green, and 
then to deep blue; it is gradually converted into trichlorhydroxy- 
qui noline on prolonged boiling with dilute alcohol or dilute acids. 
The hydrochloride^ CgNHsOUOjHOl, is crystalline, and decomposes on 
exposure to the air, with liberation of hydrogen chloride. 

AmlidotrichloroketodihydroquiTioline, 


Cifilir-aClsO [NHPh : Cl : 0 : CU = 1 : 2 : 3 : 4], 


is gradually deposited when excess of aniline is added to a solution 
of tetrachloroketodihydroquinoline in cold alcohol; it crystallises 
from glacial acetic acid in brownish-yellow prisms, melts at 200 — 202 ® 
with decomposition, and is only sparingly soluble in alcohol and 
glacial acetic acid, and insoluble in soda. When treated with stannous 
chloride in glacial acetic acid solution, it is converted into the anilide 
of dichlorhydroxyquinoline (see above), 

OhdoranilidoquinolineqmiwneaniUde, 

C8iN’3Hu 010 [NPh : 01 : NHPh : 0 = 1 : 2 : 3 ; 4], 

is formed when the preceding compound is boiled with aniline in 
alcoholic solution or treated with aniline at the ordinary tempex'ature ; 
it crystallises from alcohol and glacial acetic acid in dark, ruby-red 
pUtes or needles, melts at 180® with decomposition, and is only 
sparingly soluble in alcohol, bub more readily in glacisl acetic acid 
and benzene. The hydrochloride crystallises in brownish, lustrous 
plates, and is decomposed by water. 

Ohhrhyd roxyqmmJmequinonemiUde, 

OicTSTAOlOa [NPh: 01 : OH : 0 = 1 ; 2 : 3 : 4], 

is precipitated when the preceding compound is boiled with 10 per 
cent, soda and a little alcohol, until it has completely dissolved, and 
the solution then acidified with acetic acid. It crystallises from hot 
alcohol in deep-red plates or needles, melts at 195®, and is readily 
soluble in glacial acetic acid and hot alcohol; it dissolves in soda 
with a brownish-red coloration, but it is insoluble in sodium carb- 
onate. 

OhlorhydroxyquiiwUmqmnone, O 9 NH 4 OIO 3 J ]02 : Cl : OH = 
1 : 4 : 2 ; 3], can be obtained by boiling oMoranilido- or chlorhydroxy- 
quinolinequinoneanilide with alcoholic hydrochloric acid, decom- 
posing the hydrochloride produced in this way with sodium carbon- 
ate, and then precipitating the product with acetic acid. It crystal- 
lises in dark, reddish-brown needles, molts at about 280° with 
decomposition, and is readily soluble in sodium carbonate, but only 
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sparingly in tlie ordinary organic solvents. Tue hydrochloride 
crystallises in yellowish, lustrous plates. 

hydrate^ 

is the final prodnct of the action of chlorine on a glacial acetic aci<l 
solution of parahydroxyquinoline. It is a light-yellow, granulai*, 
crystalline powder, which turns brown at about 180®, and melts at 
200® with decomposition; it is sparingly soluble in the ordinary 
solvents, cannot be puiified by recrystallis ition, and when heated 
with water, it is converted into dichlorhydroxyquinoline. 

F. S. K. 

Halogen Alkyl Compoxinds of Paraliydroxyquinoline and 
the Derived Quaternary Ammonium Bases. By A. Clatts and 
H. Howitz (/. pr, Ghem,, [2], 43, 505 — 530). — ^The authors have 
already shown (Abstr., 1890, 1323) that the action of alkalis on the 
halogen alkyl compounds of orthohydroxyquinoline differs from that 
of the same reagents on parahydroxyquinoline ; in the latter case, bases 
are produced which possess all the characteristic properties of 
quaternary ammonium bases. It is also found that alkalis and moist 
silver oxide produce the same bases when they act respectively on 
parahydroxyquinoline, but different bases when they act on para- 
alkyloxyquinoiine. The first portion of this paper is devoted to the 
authors’ explanation of these phenomena, involving some remarks on 
the constitution of quinoline and isoquinoline ; for the appreciation of 
these the original must be consulted. 

Parahydroxyquinoline methochloride [OH : MeCl = 3:1'] (foe. cit.) 
loses 1 mol. H2O at 100®, becoming porcelain-like, but retaining its 
crystalline form 5 it darkens at 250®, and at 270 — ^275° it froths up 
and decomposes. The platlnocMoride decomposes at 255®. 

FarahydrosByquinoline Tnethostdphate, (CBNH5*OH)2MeiSOi, obtained 
by double decomposition from the mebhiodide and silver sulphate, 
cj'ystallises from aqueous alcohol in slender, yellowish needles, with 
6 mols. HjO, which are lost at 110®. 

ParaJiydroxyqninoline •met'hohydroxide, OBlTHo*OH,MeOH, is ob- 
tained by the action of alkalis, ammonia, or moist silver oxide on the 
methyl halogen compounds, or by decomposing the methosulphato 
with barium hydroxide. It is very soluble in water, yielding a yellow 
solution, from which it crystallises only after prolonged exposure over 
sulphuric acid, when it forms bright-yellow, flat needles (with 1 mol. 
HaO) ; it dissolves freely in hot alcohol to a reddish solution, from 
which it crystallises on cooling in beautiful, yellow prisms (with 1 mol. 
HsO) ; both solutions are strongly alkaline. It is quite insoluble 
in ether, which precipitates it in yellow needles from alcohol ; hot 
chloroform dissolves it slightly with a violet colour. It loses its 
w*ater of crystallisation at 100—110®, becoming nearly black, but it 
does not fully decompose until 200®. Hydrochloric acid converts it 
into the methochloride. When it is exposed over sulphuric acid for 
14 days, it loses 2 mols. H4O, le^oming parahy drossy quinolinem ethyl- 
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hetalne, CglTHsMeO ; this retains the ci^stalline form of the metho- 
hydroxide, but is dark red and opaque; it is very hygroscopic, 
I'ecombining with water to form the methohydroxide. The metho- 
hydroxide absorbs carbonic anhydride both in aqueous and alcoholic 
solution very readily, the solution becoming brighter in colour and 
less alkaline, but the carbonate which is probably formed could not 
be isolated ; the addition of ether to the solution precipitates only 
the methohydroxide. 

Parahyilroxyquinoline eihohrontide^ CgWHe'OHjEtBr, is easily ob- 
tained by heating the components for several hours in a closed vessel 
on the water-bath; it crystallises in large, brilliant, vitreous, 
anhydrous tables and columns, decomposes at 240 — 245°, and dis- 
solves easily in alcohol and water. 

ParahydroxyqwL^ioline ethohydroxide crystallises in amber-red, 
\itreous prisms and columns (with 1 mol. HgO) ; it is very similar 
in properties to the methohydroxide, but is somewhat more soluble 
in hot chloroform and less stable, decomposing at 140°, 

Parakydroxy quinoline benzijrliloride^ 0 qNH 6 * 0 H,C 7 H 701 , obtained 
by heating a mixture of benzyl chloride with parahydioxyquinoline in 
molecular pioportion on the water-bath, crysi^llises in massive, colour- 
less tables (with 1^ mols. HgO) ; if a hot concentrated solution of it 
is mpidly cooled, it separates as a yellowish oil which crystallises with 
difficulty ; it loses its water of crystallisation at 100° and melts with 
decomp isiti on at 235 — 237°. The is described. The 

hemybydroxide, prepared like the methohydroxide, crystallises from a 
hot aqueous solution in brilliant, red, long columns or short prisms 
(with 2 mols. HgO) of the colour of potassium dichromate; it is 
sparingly soluble in cold water, but easily soluble in hot water and 
alcohol to reddish-yellow, strongly alkaline solutions ; it is insoluble 
in ether, but sparingly soluble in chloroform, which, however, will not 
extract it from its aqueous solution ; it melts in its water of crystalli- 
sation at 100°, and decomposes at 120 — 125°. When the crystallised 
benzyhydroxide is exposed over sulphuric acid for some 13 days, it 
loses 3 mols. H^O, being converted into the anhydride^ OgNJBTe-O'CH^Ph, 
which is a dark-red, very hygroscopic powder ; water reconverts it 
into the hydroxide. A. G* B. 


Homologues of TetraJhydroquiEoline, By B. Bambbrobb and 
P. WuLZ (jBer., 24, 2056 — 2076).^ — Tetrahydro’^l-methylquinoline, 

is obtained by reducing l-methylquinoline with 


gi^ulated tin and hydrochloric acid, decomposing the stannoohloride 
with aqueous soda, distilling in a current of steam, and extracting 
the distillate with ether. It is a colourless oil which has a penetrating 
odour, boils at 265 — 257* under 717 mm. presfrui^e, and quickly 
assumes a yellow colour in the air. Its hydrochloride^ CioHi3N,H01, 
forms monosymmetric tablets, and is readily soluble in water, hot 
chloroform, and alcohol, but insoluble in benzene, ether, and light petr- 
oleum. Its acid solution becomes brownish-yellow ou the addition of 
potassium dichromate, and afteiwards assumes a dark, brovnish-gix'eu 
colour. The acetyl compound, CioHuhTAc, forma vitreous prisms. 
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melts at 53 — 54®, and boils at 297 — 299® under a pressure of 718 mm., 
and the wiVroso-compound, OioHi 2 lSr*NO, which separates from dry 
ethereal solution in thin, almost colourless, six-sided plates, and from 
alcohol in monosymnietric crystals, is readily soluble in organic sol- 
vents, and melts at 51**. 

Tetrahydro-l-methylquinolinealso combines with diazobenzene chlor- 
ide if all mineral acids be removed by the addition of sodium acetate, 
forming the compound, CioHi 2 N“N' 2 Ph, which ci’ystallises 

in slender, yellow needles, and shows all the characteristic reactions 
of benzene diazoamido-compounds. It is at once converted in 
alcoholic solution by a trace of mineral acid into the isomeric azo- 
colouriug matter. 

Tetrah ydro-l-niethylquinoline-Z-azohenzenesulp'honie acid, 

CaNHsMe-JTa-CaH^-SOsH, 

is obtained by the action of paradiazobenzenesulphouic acid on the 
hydrochloride of the base suspended in water. The liquid, as in the 
case of tetraliydroquinoline, at once assumes a red colour, and in a 
short time deposits small, brownish- violet needles. It is spainngly 
soluble in boiling water, readily in alkalis, and is precipitated from 
the latter solutions, on the addition of hydrochloric acid, in feathery 
aggregates of dark- violet needles. It colours wool and silk orange- 
yellow in an acid-bath, and shows the bad tinctorial properties of the 
tropmolines in a marked degree. Its sodium salt forms brick-red 
flakes, which gradually change to thin, lustrous plates with a green 
surface lustre. 

The azo-colour is converted into the corresponding tePrahydro-l- 
methyl-^ amidaquitwline, GgNH 9 Me*NH 2 , by treatment with tin and 
hydxnchloric acid ; the stanuochloride ^t formed is decomposed by 
aqueous soda, the base extracted -with ether, and converted into the 
hydrochloride^ which is purified by dissolving in alcohol and a little 
water, adding ether till turbidity commences, and allowing to 
crystallise ; it then forms monosymmetric tablets (a ; 6 ; c = 
2*3876 : 1 : 0-8830, p = 77® 46*9'). It does not melt at 310®. The 
babe shows all the properties of a paradiamidobenzene, giving the 
various colouring matters, such as thionins, indamins, safranins, (fee., 
characteristic for this class of compounds. 

Tetrakydro-’B-TnefhylqmnoUne, GyNHioMe, is obtained from 3-raethyl- 
quinoline in the manner already described. It forms silver- white 
prisms, melts at 38®, boils at 262 3® under a pressure of 712 mm,, and 
is readily soluble in organic solvents, very slightly in water. The 
hydrochloride, OioNHi 3 ,HGl, crystallises in large, silky needles or 
vitreous prisms, melts at 189®, and is readily soluble in alcohol and 
water, insoluble in ether, light petroleum, and benzene. Its neutral 
solution gives a reddish-brown coloration with ferric chloride, 
which fi.nSly becomes olive-green. The acetyl compound, GioNHigAc, 
is a thick, colourless oil and boils at 302—305® under a pressure ot 
719 mm. ; the wzfroso- compound, GioNHia-NO, forms long, straw-yellow, 
flat prisms, belonging to the monosymmetric system, melts at 65®’ 
and gives Liehermann’s reaction. The diazoamido^oompoxoid, 
CaoNHu-N^h, orysiallises in beautiful, satiny prisms, melts at 74*5®, 
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and does not yield the isomerio componnd even on boiling witb acids, 
but is simply converted into pbenol and tetrabydro-3-methylqninolme, 
according to the characteristic reaction for diazoamido-compounds, in 
which the hydrogen atom in the para-positiou is displaced, as, for 
example, in methylparatolnidine (this voL, p. 1202), In other re- 
spects this compound shows the reactions of a diazoamido-compound. 

TetraJi^dro-B-methylquinoUi^ie-l-azohemenesul^lionic CLcid, 

CflNHoMe-Na-OeHrSOaH, 


is formed by the action of paradiazobenzenesnlphonic acid on tetra- 
hydro-3-methylquinoline, but the reaction takes place much less 
readily and with a smaller yield than in the case of the 1-methyl 
compound, which is characteristic of compounds in which the para- 
position to the amido-group is occupied. The colouring matter is a 
dark- violet, crystalline powder, and dissolves in alcohol and to a 
smaller extent in water, forming a wine-red solution, which changes 
to violet on the addition of mineral acids. Its sodium salt forms 
claret-coloured needles, with a brownish-green metallic lustre. The 
colouring matter dyes wool and silk red in an acid -bath. 

\~AmidofetraTiydro-B-methylquimlme, C 9 NH 9 Me*NH 2 , is formed by 
the reduction of the azo-colour with zinc-dust and soda solution. Its 
hyd/roihloride forms colourless prisms with a vitreous lustre and melts 
at 216®. Its neutral solution gives, with oxidising agents, the 
bordeanx-red coloration so characteristic of oi'thodiamido-coTnpounds, 
and it also behaves towards hydroxynaphthoquinone like other 
alkylated orthodiamidobenzenes, forming a rosindone (this vol., 
p. 746). It further resembles these compounds inasmuch as it is 
acted on by acetic acid with formation of an anhydro-base or imid^ 

azolsy O 9 H 9 M 0 <^>OMe, which crystallises from light petroleum in 

long, white needles or small, dat, lustrous prisms, melts at 163®, distils 
unchanged at about 360®, and sublimes in beautiful needles. Its 
pi&rate forms a sandy, yellow, crystalline powder, and the chromate 
fascicular aggregates of yellow needles. When heated with phthalic 
anhydride, it yields the phthahne^ OiaHiiKTj-CHlOaOatCaHi, which 
crystallises from acetic acid in slender, golden-yellow prisms with a 
silky lustre, and does not melt at 310®. 

8ulplwhemenediaaocmidotetrahydf(hB~meth^lguinoUn$y 

OioTSTHw-ITa-OaHi-SOaH, 

is always formed together with the azo-colour above described, in 
spite of the presence of a large excess of mineral acid, which again 
forms a striking example of the similarity between the hydroquinoline 
and methylparatolnidine (this vol., p. 1202). The compound is iso- 
lated as the sodlvm salt, which has a pure white colour, and explodes 
on heating ; the harivm salt forms white, glistening plates. 

Tebrahyd^oA . : S-dimethylquinQUne, is obtained by the 

reduction of 1 : 3-dimethylqujnoline in the usual manner, and is a 
colourless oil boiling at 272—273® under a pressure of 720 mm. The 
hydrochloride^ ChNHwjHOI, crystallises in rhombic prisms (a : h ; c 
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= 0'6694 : 1 : 1*0880), and melts at 212® ; in nentral solation it gives 
with ferric chloride a yellowish-green coloration, which gradually 
changes to emerald-green, and, on warming, becomes yello wish-brown. 
The acetyl compound is a thick, coloniless oil boiling at 313-6® under 
a pressure of 719 mm., and the wiiroso-compound, ChNHu’NO, crys- 
tallises from alcohol on addition of water in thin, Inslrons, polysronal 
plates, melts at 42® and gives Liebermann’s reaction. The diasoamido- 
compound, CuNHu-NaPh, forms thin, strongly lustrous prisms, melts 
at 88 — 89®, and undergoes no molecular change with mineral acids, 
but is simply converted into phenol and tetrahydro-1 ; 3-dimcthyI- 
qninoline. 

The above results show that tetrahydro-l-methylqninoline, tetra- 
hydro-3-methylquinoline, and tetrahydro-1 : 3-dimethylquinoline cor- 
respond exactly in their properties with methylorthotolnidide, methyl- 
paratoluidine, and asymmetncal methylxylidine respectively, and 
form, therefore, additional evidence in favour of Bamberger’s theory 
that the tetrahjdroqninolines have no longer any specific quinoline 
properties, but behave simply as substituted amidobenzenes (Abstr., 
1890, 1301). H. G. 0. 


Tetrahydro-l-amidcquinaldine. By E. Bamberger and P. 
WuLZ (Her., 24, 2049—2056). — According to Bamberger’s theory' 
(Abstr., 1890, 1301) the tetrahydro-derivatives of 1-amidoquinolines 
should behave in all respects as alkyl-substituted orthodiamido- 
benzenes. To test the truth of this supposition, the authors have 
] repm-ed tetrahydro-orthamidoquinaldineand examined its properties, 
which they find to agree exactly with the demands of the theory. 

CH ’CH 

Tcira%dro-l-flMmdojmwaZdme, n fTM ft’ ^ readily 

formed by boiling orthamidoquinaldine with tin and hydrochloric 
acid, collecting the stannochloride, triturating it with aqueous soda 
until it forms an emulsion, and extracting the latter with chloroform. 
It gives the red coloration characteristic of orthodiamido-compounds 
with ferric chloride and potassium dichromate, and, on boiling with 
acetic acid, acetic anhydride, and sodium acetate, yields an anhydro- 
base, or imidazole, according to Hantzsch’s nomenclature, which has 

the constitution ^ termed by the 


authors “ a’-methyltetrahydr(^€richinaMwiidazole,'*^ When crystallised 
slowly from ether, it forms acute, flat prisms, having an adamantine 
lustre, and melts at 110® ; it possesses all the usual characteristics of 
an imidazole, is an extremely stable base, readily soluble in acids, and 
does not give the least coloration with oxidising agents. Its jpilatino^ 
chloride forms lustrous, orange-red prisms, and may be crystallised 
without decomposition from boiling water. 

In the methylated imidazoles of the benzene series, the methyl 
group, like that in quinaldine, readily undergoes condensation. For 
example, Banibei^er and BerI4 will shortly publish a paper showing 


that the imidazole 1 j 3 ; 4-diamidotjpluene, CeHaMeC^^^O-OHa, 



ORGANIC 0HESIISTR7. 


1257 


readily combines with phtbalio anhydride, forming the iMJuilone^ 

ij 

OfcH jMe jq-^0-0H!C2O2!C6H4. The above imidazole in like manner 
combines with phthalic anhydride, forming a phtlialoue of the formula 
CoHsMe^^^C'OHIGiOilOsHi, which separates from acetic acid on the 

addition of water in indistinct, yellow crystals, and sublimes in slender, 
Instrons needles. That the condensation has not taken place between 
the methyl group of the reduced pyridine ring is shown by the fact 
that a-tetrahydroquinaldine itself does not form a phthalone with 
phthalic anhydiide. 

The paper also contains a reply to certain criticisms of Hinsberg 
(this vol.. p. 393) with regard to the centric formula proposed by 
Bamberger for piaselenols. H. G. 0. 

Derivatives of l-Methylqmnoline and 3-Methylqiiinoline. 
By E. Lellmann and H. Ziemshbn (Ber., 24, 211t> — 2120). — 
Z-NiirO'l-ifiiethylqidnoUne^ CqTTB[5Me'N’02, is prepared by means of 
Skraup’s reaction from nitro-orthotoluidine, and forms delicate 
crystalline nodules, molts at 129^, and is scarcely soluble in water, 
but readily in alcohol The hydroohloHde^ 0uiHbN2O2,HCl + H2O, crys- 
tallises in white nodules, and the pZa^iwoc/iZorwZe, (0inllHN202)2,H2PtCl«, 
in beautiful rhombic crystals. I-Methijlquiuolnie'iiolphowc acid^ 
is obtained by the action of fuming sulphuric acid, 
containing 1 part of anhydride in 3 parts of acid, on 1-mothyl- 
quinoline, and is isolated by means of its barium salt ; it crystallises 
from water in concentric aggregates of slendor noodles, is sparingly 
soluble in cold, more readily in hot water, but insoluble in alcohol ; 
and on heating blackens without melting. The nicJccl salt, 

(OiolS;H«-S03)2N-i + 7JH2O, 

forms gi’een, six-sided plates. When treated with tin and hydro- 
chloric acid on the water-bath, it yields tetrahydro^l-mefhylquimUne* 
iulphonic acid, OaNHsM-o-SOjII, which crystallises in colourless plates. 

d-Meflii/JqfiinoUnesuJphamc acid, OeKHeMo’SOjlI, is obUiiiied in the 
same manner as tho 1-methyl conipound, and forms yrdlowish crystals, 
does not melt or dccompi)se at 28U’’, and is voiy slightly soluble in 
water, and insoluble in alcohol. The zinc salt, (0inNllt,*SO2)2Zn H- 
4H2O, forms white, crystalline nodules, and tho itiloer salt a white, 
voluminous precipitate. On reduction, it yields feimlnjdro^'i^mefhyl’^ 
quiiwlintwlphonic add, CoNHaMo-SOaH + 2II2O, which crystallises 
from water in silky needles. 

The l-methylquinoline-3-sulphonio acid obtained by Herzfeld 
(Abstr, 1884, 1199) from orthotoluidinesulphonic acid requires 
nearly 500 parts of water at 18*8® for its solution, and forms a barium 
salt (OioN’HB'SOj)2Ba + 5H2O, crystallising in white, asbestos-like 
aggregates of needles. On reduction, it is converted into tetrahydrO’- 
l-methylquiTioline-S-sulpJionic add, G^HoMe*S08H, which forms 
colourless crystals, and, in aqueous solution, gives, with potabsium 
diohromate, a bi*own, and with ferric chloride, a green coloration. 

H. G. 0- 
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Constitution of Phenanthroline Bases. By H. Sctuff (JM-., 
24, 2127 — 2180). — This paper is a reply to the aitidsms of v. 
Miller (this vol., p. 1103) on the constitxitional formula) put forward 
by the author and Vaniii (Abstr., JSiJO, 138) for the phenanthrolino 
deiivatives ; the author accepts the formula^ assigned by !Miller to tho 
compounds in question, but thinks that Miller has gone a little too far 
in stigmatising the whole of his (tho author’s) experimental work as 
incorrect. S’- S. K. 

Reduction of Tricyclic Systems. By E. BA]vinEU<,ER (Ber., 24, 
2463 — 2469). — As the two best kno'iTn tricyclic compounds, anthra- 
cene and phenauthrene, take up only 2 and 4 atoms of hydrogen 
respectively on reduction, attention has been directed to the effect 
of reduction on the naphthaqninolines, snd the results obtained 
witb a-naphthaqninoline are given in the two following ab- 
stracts. The reduction of bicyclic conipoundt* is, in all respects, 
comparable witb that of tiicyelic compounds (see Abstr., 1890, 
1299), and proceeds in two well-defined stages, a tetiiihydro- 
derivativo being formed witb tin and hydrochloric acid, and an 
octohydro-derivative with sodium and amyl alcohol as reducing 
agents. In every case, 4 hydrogen atoms ai*e taken up in the first 
instance by the “pyridine ring,” and the resulting tetrahydro- 
naphthaqninolines resemble the alkylated napbthylamincs in proper- 
ties. The further addition of 4 hydrogen atoms leads to the reduc- 
tion of one or other of the two nitrogen-free rings with the prodnetion 
of octohydro-derivatives, having the properties of “ alicyclio ” , or 
“ aromatic ” alkylated tetrahydro-naphthylamines as the case may be. 
a-Napbtha<j[ninoline gives only the “aromatic” octohjdro-derivativo on 
reduction. The remainder ot the paper is devoted to a restatement of 
the effect of reduction on the properties of the naphthaquinolinos, for 
which a previous paper (Abstr., 1890, 1303) may be consulted. 

W. P. W. 

Tetrahydro-o-naphthaqumoliue. By E. BAMDEiiUBR and L. 
Stettenheimbb (Ber., 24, 2472 — 24S0). — o-Naphthaquinoline is best 
prepared by heating a-naphthylamine (100 grams), nitrobenzene 
(46 grams), glycerol (178 grams), and concentrated suljihurio acid 
(141 grams) for five houi‘S, or longer, at 160“, stirring the pi'oduot 
into four times its volume of water, adding a concentrated solution 
of caustic potash (65 — 70 giums), filtering from the separated i*esin 
and potassium sulphate, rendering strongly alkaline with aqueous 
caustic soda, and extracting with ether. After removal of the ether 
by evaporation, the oily residue is dissolved in sulphuric acid (55 
grams) diluted with about 13 times its weight of water, and purified 
by adding concentrated aqueous potassium dichromate to the boiling 
solution until no fui’ther separation occurs and the solution becomes 
green, filtering, rendering alkaline with caustic soda, and oxti*acting 
with ether. It crystallises from l%ht petroleum in colourless, thick, 
monoclinic tables, melts at 52®, boils at 223® under 47 mm., at 338® 
under 719 mm. pressure (not at 251° under 747 mm. pressure, as 
stated by Skraup), and has only a very slight odour unlike that of 
quinpline. On treatment in concentrated hydi’ochloric solution with 



ORGANIC CHEMISTRY. 


1259 


ferric cRloride, it yields a compound which crystallises from alcohol 
in golden-yellow, silky needles, and dissolves readily in water, but 
only sparingly in hydrochloric acid. 

Tefrahyd^o-oL-naphthaqui7ioUne, GiaHisIlTH, is obtained when a- 
naphthaquinoline (20 grams), dissolved in hydrochloric acid, is 
gradually added to a boiling mixture of tin (80 grams) and 38 per 
cent, hydrochloric acid (500 grams), and heated until the metal is 
dissolved. The yield amounts to 13 — 14 grams of the tetrahydro- 
derivative with the quantities given, and, in addition, a base of high 
melting point is fonned, which can readily be separated from the 
chief product, as it dissolves only sparingly in ether and light 
peti’oleum. Tetrahydro-a-naphthaquinoline crystalhses from light 
petroleum in snow-white, strongly-lustrous scales, melts at 4G“, and 
dissolves readily in the ordinary solvents. The solutions exhibit a 
marked blue fluorescence, which disappears, however, on the addition 
of a trace of an alkali or mineral acid. Oxidising agents, added to 
the acid solution, produce an intense carmine colour, and when the 
solution to which potassium dichi ornate has been added is allowed to 
i*emain for a few minuies, the chromate of a new base sepamtes in 
dark-green needles, resembling quinhydrone in appeai*ance. The 
acetyl derivative is a viscid oil. The hydrochloride, OiaNIIi 3 ,HCI, 
crystallises in thick prisms, melts at 260 — 261®, is tolerably soluble in 
water, sparingly soluble in hydrochloric acid, and, when evaporated 
with hydrochloric acid, is convex*ted into a new (? polymeric) base 
which ciystallises in lustrous needles, does not melt at 270°, and is 
very sparingly soluble in ether and light petroleum (v. mpra). The 
7z?7roso-derivative, CnUHj 2 'NO, crystallises from light petroleum in 
flat, broad, lemon-yellow prisms, melts at 50 6°, and is very soluble in 
the ordinary solvents, water excepted, 

Fhenylazotetrahjdro-<ii^p}utkaqH inoKne CTystallises from dilute 
alcohol in groups of oheny-red needles which exhibit a strong 
bx'onze lustre, dissolve in the ordinary solvents with a deep orange- 
rod colour, and in concentrated bulphnnV ucid with a comfiower- 
bluo colour. The mlphate, (CnHuNIJ*NiPh) 2 ,H 2 S 04 , crystallises in 
olive-green, flat prisma, and yields violet-rod bolutions, t^iiJpJwphenyU 
aaoielrahyd/ro^a-napldhaquimlute, GiiHuNH*N’4’CoH4'S03H, is a dark 
violot-red, crystalline powder, and its bodium salt an orange-red, crys- 
talline precipitate. 

Fnmmidotetialiydro^ot^yaphthaqvinolhe, obtained by reduction qf the 
phonylazo-derivative with stannous chloride and hydrochloric acid, 
dissolves readily in alcohol and ether, and is very unstable. The 
hyd/i'ochlo^ide, GisHuWijSUGl, crystallises in small, white needles, does 
not melt at 300°, and dissolves readily in water and dilute alcohol, bub 
very spariugly in strong hydrochloric acid. On treatment with 
hydrochloric acid, hydiogen sulphide, and feme chloride, it gives a 
ba*ownish-red coloration ; with aniline, potassium dichromate, and acetic 
add, a brownish-red colour which on boiling becomes daik-claret, with 
a-naphthol in alkaline solution a greenish- blue, flocculont precipitate, 
and with bleaching powder a cblorimido which dissolves readily in 
alcohol and ether. Wien the hydrochloride is fused with a mixture 
of aniline hydrochloride with some aniline and amidoazobenzcnc for 

4 p 2 
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some mimites, a deep violet-red melt is obtained, which, in alcoholic 
solution, has a beautiful violet colour, and exhibits an intense reddish- 
violet fluorescence. The production, under those conditions, of colour- 
ing matters which form fluorescent alcoholic solutions serves to dis- 
tinguish paradiamines of the naphthalene series from those of the 
benzene series. W". P, W. 

'^Aromatic” Octohydro-a-naphthaqumoliiie- By E. Bam- 
BBEGERand L. Steitenhbimbb (-5er., 24, 2481 — 2495). — ar.-Octoliydro- 
a^napUhaquinoliffte* OiaHisINH, is prepared by redncing a-naphtha- 
quinoline dissolved in 20 times its weight of amyl alcohol with 2*6 
times its weight of sodium, shaking the product with an equal volume 
of water, treating the upper layer with hydrochloric acid, removing 
the amyl alcohol by steam distillation, exh-acting the residue with 
ether to remove imparities, adding caustic soda to alkaline reaction, 
and purifying the liberated base by steam distillation or extraction 
with ether. The yield amounts to at least 60 per cent, of the a-n aphtha- 
quinoline reduced. It crystallises in thick, colourless rhombohodra, 
melts at 47 — 48^, boils at 216® under 37*5 mm. pressure, is only 
slightly volatile with steam, has a peculiar, sweet odour, and dissolves 
reidilv in all ordinary solvents, except water. Like the ** aromatic ” 
tetrahydronnphthylamines, it reduces silver nitrate in alcoholic solu- 
tion ; with ferric chloride in acid solution, it gives, on warming, a 
beautiful carmine colour, which disappears on cooling, with potas- 
sium dichromate, a carmine colour, either on warming or after remain- 
ing for a short time in the cold, and with chromic acid, a fleeting, 
deep violet-red colour. The hydrochloride^ 0i3NHi7,HCl, crystallises 
in monoclinic tables, u : 6 : c = 1*0789 : 1 : 1*7101, 0 = 68® T ; forms 
observed ooPoo, ooP, P, -JPoo, and Poo, and dissolves veiy readily in 
water, but only spaiingly in hydrochloric acid; the hydrogen sulphate 
crystallises from ether-alcohol in stellate groups of 
needles, melts at 187®, and is extremely soluble in w*ater; the jpiemte, 
Ci 3 NHi 7 ,C 6 H 2 CN 03 )j* 0 H, melts at 155 — 156”, and is tolerably soluble 
in hot water; the plat morhZoride, (Cx 3 NHi 7 ) 2 ,lfsPtClB, is a crystalline 
powder, which, by varying tho conditions of preparation, scorns to 
exist in three foims of different colours and degrees of hydration. 

The MiVj-oifo-derivative, Oi 3 N’Hx 6 *NO, crystallises from alcohol in 
small, yellowi.sh rosettes, and melts at 77*5®. The acetyl deiivativcs 
OijHis'NAc, crystallises from light petroleum in colourless, lustrous, 
trielinic prisms, melts at 68 — 69®, and dissolves spaiingly in water 
but readily in the ordinary solvents. The methyl derivative, 
CisHielNMe, crystallises from alcohol in large, thin, nacreous scales, 
and melts at 37 — 38® ; its hijdriodide, CiaHisINMe,!!!, mystallises from 
hot water in long, lustrous, silky needles, and melts at 202®, and its 
platinochloride is a yellow, ciystalline precipitate. 
8ulph^heitylazo-ar,-octoJujdro-o^na{phthaquinoUne, 

Ci3NHia-lf3-C3H4*SOsH, 

crystallises in slender, violet-brown, lustrous needles, is sparingly . 

• For nomeuelature, compare Abstr., 1890, 1303, 
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soluble in alcoliol and water, dissolves in concentrited salpbnrio 
acid with, a deep-violet colour, and, in an acid- bath, djes wool 
and silk a bright red. Fhenylaao-ar.-octahydro-oL’^vaphthaquinoline 
is obtained as sulphate when the reddish-yellow (? diazoaznido-) 
compound resulting from the action of diazobenzene chloride on 
octohydro-o-naphthaquinoline in the presence of excess of sodium 
acetate is warmed with dilute sulphuric acid. It crystallises 
in lustrous, orange-red prisms, melts at 118 5°, and is very spar- 
ingly soluble in alcohol. Its sulphate crystallises ivom alcohol in 
beautiful cherry-red prisms with a bronze lustre, melts at 190’5° 
and dissolves in concentrated sulphuric acid with an olive-green 
colour. 

ar.- Octohyd/roparamido-ct^naphthaquinolme^ NH2‘CwHi5*NH, obtained 
by the reduction of phenylazo-ar.-octohydro-a-naphthaquinoline with 
stannous chloride in hydrochloric acid solution, forms tufts of 
lustrous, flat, white prisms, melts at 97®, is not affected by exposure 
to light and air, and dissolves very readily in chloroform and alcohol, 
easily in ether, but only sparingly in water or cold light petroleum. 
The hydrochloride is very soluble m water, and crystallises in lustrous, 
white needles. With hydrochloiic acid, hydrogen sulphide, and ferric 
chloride, the aqueous solution of the salt gives a thionine of a 
beautiful crimson colour ; with metatolylonediamine hydrochloride 
and sodium acetate, it yields colouring matters of the tolylene-blue 
and tolylene-red series ; with a-naphthol in alkaline solutio>n, it forms 
a beautiful greenish-blue dye of the indophenol class ; with aniline 
hydrochloride and potassium dichromate, it gives colouring matters 
of the indamine and saffranine series ; and when the base is heated 
with amidoazobenzene, aniline hydrochloride, and a little aniline, it 
yields a melt which dissolves in alcohol, forming a dichroic, non- 
fluorescent solution which appears violet by reflected light, and by 
transmitted light, red, 

Octohydro-a-naphthaquinoline is distinguished by the readiness 
with which it parts with the hydi*ogen added on to the “ pyridine ’* 
nucleus, and undergoes condensation when oxidised. JDiietrahydiro* 
A-naphthaquinoUne, OjsHacN'a, is obtained in this way when the oeto- 
hydro-compound, dissolved in dilute sulphuric acid, is oxidised with 
potassium dichromate ; the intense rod colour at first produced dis- 
appears slowly, and a voluminous, yellow precipitate of the chromate 
of the new base separates ; this is decomposed by caustic soda, and 
the base pmitied by crystallisation from a mixture of chloroform and 
alcohol. It forms lustrous, white needles, melts at 282°, and is very 
soluble in benzene and chloroform, much less so in alcohol, and 
almost insoluble in light petroleum. It does not form an acetyl 
derivative, is a tertiary base, gives no reaction in chloroform solution 
with bromine, and does not yield colouring matters with diazotised 
bases. W. P. W. 

Methanetriquinoa or Triqtmaylmethane. By 0. Rhousso- 
rouLOS (Per., 24, 22C7 — ^2268). — The author draws attention to the 
fact that he has already described salts of the compound 
(Abstr., 1883, 600), which has been prepared by Noelting and 
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Scliwartz, and named bj them tiiqninjlme thane (this voL, p. 1106). 
The author obtained his salts by the action of quinoline on iodoform 
and chloroform, and named them methaiieti'iquinoil hydriodide and 
methanetriquinoil hydrochloride, the residue of the quiuoline being 
called quinoil. B. 0. B. 

Stryclinme. By J. Tafel {Annalen, 264, 33 — 84). — ^Fui*ther in- 
vestigation has shown that the compound named “strychnol” by 
Loebisch and Schoop (Absor., 1886, 814), and previously described by 
the author as strychnine monhydroxide (Abstr., 1890, 1447), is not a 
phenol, but an imido-acid of the composition 

C2oH2jSrO(GOOH):HH,4H30 ; 

so that it may be suitably named strychnic acid The substance, of 
the composition C 31 H 26 N 264 , obtained by Gal and Btard (Btill, Soc. 
Chim.^ 31, 98) by heating strychnine with a solution of barium hydr- 
oxide at 130“, and named by them dihydi^ostrychnine, loses 1 mol. H 2 O 
at 135®, and has, therefore, the composition C 2 iH 24 N '203 -f H 2 O ; as it 
is isomeric with strychnic acid, and, also, gives almost all the reactions 
of the latter, it may be termed isobtrycknio a^id. Both these acids are 
formed when strychnine is treated with alcoholic soda at 100 ° or with 
barium hydi*oxide at 140°, but the relative quantity of the two com- 
pounds depends, to a very considerable extent, on the temperature at 
which the reaction is carried out ; when, for example, finely-divided 
strychnine (10 pai*ts) is heated at 50 — 55° with a solntion of sodium 
(1 part) in alcohol (10 part^, stiyohnic acid alone is formed; but if 
the temperature is raised to 70°, the product contains small quantities 
of isostrychnio acid. 

Strychnic acid is completely converted into strychnine when it is 
heated at 190° in a stream of hydrogen; its otliei’ properties have 
been already described by Loebisch and Schoop. The tiitrosamine 
hydrochloride, 02oH83N’0(COOH):N*NO,HC1 + H 3 O, is obtained when 
the acid is treated with sodium nitrite and hydrochloric acid in the 
cold ; it crystallises from alcohol in yellowish piisms, is modemtely 
easily soluble in cold water, and gives the nitroso-reaction ; on redac- 
tion with zinc- dust and acetic acid, it is converted into a com|)ound 
which reduces Fehling’s solntion, but when warmed with tin and 
hydrochloric acid it yields stiychnic acid bydixichloiide. 

Strychnic acid vie^hiodide, -h H 2 O, is formed when an 

aqneons solution of the sodinm salt of strychnic acid methiodide (see 
below) is acidified with dilute acetic acid, and also when methylstrjoh- 
nine (compare Tafel, he, dt) is to-eated with cold hydriodic acid; it 
loses its water at 12(1 — ^130°, and is only very sparingly soluble in cold 
water and alcohol, and insoluble in ether, hut it dissolves freely in 
alkaline c^bonates. It gives a nitroso-derivative on treatment with 
nitrous acid, and, when boiled with dilute acids, it is converted into 
strychnine methiodide, OajHjwl^sOajMel + H 3 O. The sodium salt, 
CasHseNtOsTNa + HaO, prepai-ed by heating strychnic acid with methyl 
iodide and alcoholic soda, or by dissolving the methiodide of strychnic 
acid in methyl alcoholic soda, crystallises in long needle.*}, and is very 
readily soluble in water and methyl alcohol, but only sparingly in boil- 
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iiig alcoTiol ; tlio corresponding sih&r salt is a colourless, gelatinous, 
unstable compound. 

Mefhi/lstrijchnic acid methiodide^ 022H2hlN'20j,MeI 4- H»0, is obtained 
by treating an aqueous solution of dimethyl&tiychnine (he, cit.) with 
liydriodic arid, and, also, together with its methyl salt, by heating a 
methyl alcoholic solution of the frodium salt of strychnic acid meth- 
iodide with methyl iodide- It crystallises from boiling water in 
small needles, loses its water at 130°, and is moderately easily soluble 
in hot alcohol, but insoluble in ether ; when treated with a little silver 
nitrate and concentrated nitric acid, it gives the same blood-red 
coloration as dimethylstrychnine. The mpfliyl salt, G23Hi3N20iMe,MeI, 
separates from boiling water in short needles, and is only sparingly 
soluble in alcohol and chloroform and insoluble in ether and benzene ; 
when treated with freshly-precipitated silver oxide, it is converted 
into a strongly alkaline substance which is decomposed on boiling 
with formation of dimethylstrychnine. 

Methylstrychnine (loc, eit.) is highly poisonous, and feebly laavo- 
rotatory ; it gives the same colour reactions as strychnic acid. When 
treated with nifr(»us'acid in aqueous solution, it is convei*ted into a 
crystalline nitrosamine, and, when boiled with sodium ethoxide, it is 
transformed into a feeble base of the composition C24HjoN20j ; this 
substance ciystallises from boiling alcohol in small needles, melts at 
158°, and is very readily solnble in benzene, chlorofoim, and glacial 
acetic acid, but almoat insoluble in water. 

A »/7rojj£>-derivative is obtained as a yellow pi*eoipitate when di- 
me thy Istrychuine (loc. cit) is treated with amyl nitrite in alcoholic 
hydrochloric awsid solution ; it is a semi-crystalline, very deliquescent 
powder, and whan dried at 100° in an atmosphere of hydrogen, it has 
the composition CisHssIf lOiOh. 

Isostrychnio acid, 02oHa2N’0(COOB[);]ffH 4- H2O, is best prepared 
by heating strychnine (100 grams) with crystalline barium hydroxide 
(150 grams) and water (800 grams) at 135— 140°, then filtering from 
unchanged strychnine, and saturating the hot filtrate with carbonic 
anhydride ; the acid is extracted from the pi^ecipitated barium carb- 
onate with dilute soda- The anhydrous compound is very hygro- 
scopic, and takes up I mol. H2O on exposux^e to the air; it resembles 
strychnic acid very closely, than which, however, it is rather more 
sparingly soluble iu water. It gives the same colour reactions as 
strychnic acid, even after it has been boiled with acids, and it is not 
changed by boiling concentrated hydrochloric acid ; it forms an oily 
acetyl derivative and an oily ethyl salt, and is highly poisonous. The 
hydriodide^ CeiH^aO^HI 4- 2HsO, crystallises in well-defined prisms 
and loses 1 mol. HjO over sulphuric acid in a vacuum, the other being 
expelled at 110“; it is readily soluble in hot water, but only sparingly 
in cold water and alcohol, and insoluble iu ether. The niirosamvne 
hydrochloride^ 08 iHmNs 04,H01 4^ 2H80, crybtallises from hot alcohol 
in needles, and is readily soluble in warm water, but insoluble in 
ether ; it is decomposed by boiling water, gives Liebermann’s reaction, 
and, when warmed with tin and hydrochloiio acid, is decomposed, with 
formation o£ strychnine. 

Jjtosirychnic add metliiodido^ CnHsiTSTjOsiMel, can be prepared by 
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treating ihe sodinm salt (see below) with dilute mineral acids, or by 
the action of hydriodic ncid on an aqueous solution of isoniethyl- 
stiychnine ; it separates from hot water in crystals, is only sparingly 
soluble in alcohol, and insoluble in ttlier; when treated with nitrons 
acid, it yields a resinous nitroso-derivative. The sodium salt, 
C22H28N20,l!N'a 4 - H2O, obtained by warming isostrychnic acid with 
methyl iodide and sodium methoxide in methyl alcoholic solution, 
crystallises from hot alcohol in microscopic needles, and is readily 
soiuble in water. 

Methyli&Qhtrychnic acid mefkiodidp^ 022^^28^^203, Mel + H2O, is ob- 
tained, together with its methyl salt, by heating the sodium salt of 
isostrychnic acid methiodide with methyl iodide in methyl alcoholic 
solution, or by treating isodimethylstrychnine with hydriodic acid ; 
it crystallises from boiling water in needles, loses its water at 130 ®, 
melts at 270 — 275 ® with decomposition, and is moderately easily 
soluble in hot alcohol, but insoluble in ether, chloroform, and benzene. 
The methyl salt, C22H36N20,Me,MeI + 2H2O, crystallises from boiling 
water in long needles, loses its water in a vacuum, and is veiy 
tsparingly soluble in alcohol, and insoluble iu ether and benzene ; when 
treated with freshly-precipitated silver chloride, it is converted into 
the corresponding methochloride^ C22H26N203Me,Me01 + 2H3O, which 
crystallises in long, colourless needles. 

IsomethyhU ychmue^ C22H28^202 + 7 H» 0 , is formed when an aque- 
ous solution of isostiychnic acid methiodide is treated with silver 
oxide, first at the ordinary temperature and then at 100 ® ; it crystal- 
lises from hot water in small, colourless needles, and is very readily 
soluble in alcohol and hot water, but insoluble in ether and benzene ; 
it yields a crystalline nititisamine, and it gives the same reaction with 
dilute sulphuric acid and potassium dichromate as methylstrychnine, 
even after having been boiled with dilute acids. 

IsodwiethyUtrychmup, + SHaO, prepared from methyl- 

isostrychnic acid methiodide in like manner, or from the methyl- 
hydroxide of methyl methylisostrychnate, as previously described in 
the case of dimethyJstryclmine (loc. at), sepai’ates fi*om hot water in 
well-defined crystals, and is i*eadily soluble in alcohol, hut insoluble 
in ether; it gives the same reactions with oxidising ageuts aud with 
nitrous acid as diniethyl&tiychnine. 

The author’s expenments have shown that the so-called hydmtes 
of strychnine ar*e isomeric imido-acids, that stiychuino is an inner 
anhydride of strychnic acid, and that methyl and dimethylstiychniiie 
ai*e hetain-like derivatives of this acid; the nitrogen atom in tlie 
-CO-IT- group in shychnine is in direct combination with one 
benzene nucleus. F. S, K. 

Constitution of PseudepliedTine. By W. Filbhne (Virchow's 
Archioy 124 , 95 — 96 ). — Of the three possible constitutional form aim 
advanced by Ladenburg (Abstr., 1889 , 1020 ) for this mydriatic 
alkaloid, the one he regards as most probable is 

OH-CHPh-OHMe-ISrHMe. 

In this formula the amido-group stands in the ^-position, and the 
substance would then be analogous to /?-tetrabydronaphtbylamine 
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and phenylethylamme. The complete analogy now found for the«e 
substances, as regards their physiological action, confirms this sup- 
position. W. D. H. 

Benzoylpseudotropeine, an Alkaloid of Java Coca-leaves. 
By C. Liebermann (i/er., 24, 2336 — 2345). — The alkaloid was ob- 
lained in the form of its hydrobromide from Ur, Giesel, and was 
purified by exti*action with ether and crystallisation from boiling 
water. 

Jtiensoyl]pseudotrnpeme Itydrobromidp^ CsHuNOBzjHBr, crystallises in 
beautiful, long leafiets, and is soluble in water and alcohol. 

Benzoylpseudofropenie^ CsHuNOBz, is obtained by decomposing the 
above salt with sodium carbonate and extracting with ether. On 
evaporating ofE the cthtr, it is obtained as an oil which solidifies in 
radiating crystals. It melts at 49", reacts strongly alkaline in alco- 
holic solution, is easily soluble in alcohol, ether, chloroform, benzene, 
and light petroleum, and is optically inactive. The hydrochloride^ 
obtained by passing hydrogen chloride into an ethereal solution of 
the base, crystallises in white needles, and melts at 271“. The 
platinochloride is obtained as a flesh-coloured precipitate, and is in- 
soluble in water, alcohol, and ether. The awrochluride ciystallises 
from water in beantiiul, yellow needles, melts at 208®, and is sparingly 
soluble. Mercuric chloiide causes a crystalline precipitate when 
added to a solution of tbebydrocbloride. Picric acids give a sparingly 
soluble px’ecipitate, crystallising in yellow needles. 

When the above base or its salts is heated with hydrochloric acid 
in a reflux apparatus for some hoxu’S, it is completely decomposed 
into benzoic acid and pseudotropine. 

Fseudotropine^ CeHisNO, is obtained from the products of hydrt^- 
lysis of the above base after tbe benzoic acid has been exti-acted with 
ether. The acid solution is evaporated to dryness, and the hydro- 
chloride either decomposed with silver oxide or exoass of sti*ong 
sodium hydroxide is added, and the base extracted with ether. It has 
a strongly alkaline reaction, crystallises in beautiful needles, melts at 
106-^107®, boils at 240 — 241® (corr.), and is easily soluble in water, 
alcohol, and benzene, and is precipitated from the latter solvent by 
light petroleum. The base is, no doubt, identical with Ladenburg's 
pseudotropine, although the aurochloHde molts at 225®, whereas 
Ladenburg*s melted at 198®. The hydrochloride crystallises in needles, 
is somewhat hygroscopic, and easily soluble iu alcohol. The auro- 
chloride crystallises fi'om water iu beautiful, yellow needles, and is 
easily soluble in alcohol and hot water. The platinwchl<yride^ when 
fii*st prepared, is so soluble that it is necessary to evaporate the solu- 
tion almost to dryness before crystallisation takes place ; the crys- 
tallised salt is, however, diflBicult to dissolve in water, and is pre- 
cipitated on the addition of alcohol. Pseudotropine hydrochloride 
yields, with mercuric chloride, a white precipitate ; with picric acid, 
an easily soluble salt, crystallising in yellow needles. 

The author has synthesised benzoylpseudotropeine by heating 
pseudotropine (3 gleams) with water (1‘5 grams) and benzoic au- 
hydride (1^ mols.) on the sand-bath for hours at the boiling point 
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of the mixture. The synthetical base is entirely similar to the 
natural one. 

.The author has no doubt that a series of pseudotropeines, cor- 
responding to the tropeines, can bo prepai*ed from pseudotropine. He 
has prepared the following: — 

Ginnamylpftenilotropeine, 08Hi4lSfO(0.,n70),is obtained from pseudo- 
tropine and cinnamic anhydride, melts at 87 — 88°, and is very easily 
soluble in cold alcohol, ether, and benzene, somewhat less so in light 
peti’oleum. The hydrochloride is obtained as a white, crystalline 
precipitate on passing hydrogen chloinde into an ethereal solution of 
the base, and is easily soluble in alcohol and ether. The picratc, 
platinochloride, and aurochloride are similar to those of benzoyl- 
pseudotropeine. E, C. JR. 

Alkaloids of Corydalis cava. By F. Adkrmann (Ohem. 

1891, i, 978 — ^979). — The dried and ground-up roots of Corydalis cava 
are extracted with 80 — 85 per cent, alcohol at 25®, the alcohol 
evaporated under diminished pressure, and the residue extracted by 
Dragendorff's method. Benzene extracts considerable quantities of 
crystalline substances, both from the acid, and also fi’om the alkaline 
liquid. The alkaline liquid may be extiacted firstly with light petr- 
oleum, and then with chloroform, the latter extracting an alkaloid. 
Ether extracts alkaloids from the acid liquid, and if, after separating 
the ether, the solution be extoracted with chloroform, a base is obtained 
which is identical with that obtained from the alkaline liquid with the 
same reagent. The author isolated th^^e bases. The first is isomeric 
with the hydroberberine of Court, C20H31HO4, and is oxidised by 
chromic acid to beibevine. It differs from Court’s hydroberbexune in 
the melting point, 138°, and in its optical properties ; it is a tertiary 
monamine. 

The chloroform extract of the Corydalis alkaloids includes one 
which is similar to caffeine ; its foi*raula is C84H21NO4. It x*eacts with 
concentrated sulphuiic acid, forming a yellowish coloration, which 
passes, slowly in the cold, rapidly when warmed, into a beautiful 
violet. Erdmann’s reagent causes a brownisli-i'ed colosution, Erdbde’s, 
a violet, or green streaked with reddish-violot ; selenium sulphuric 
acid, a light violet ; nitro-sulphuric acid, a bluish- violet ; and potas- 
sium dichromate and sulphuiuc acid, a similar coloration to stx'ychiiine. 
If the solution of the base be covered with conceiitiatud hydrochloric 
acid and chlorine water added, a red zone is formed, and, after shak- 
ing the mixtux'e the whole solution becomes pink- colonized. The 
author names this base corydaline. It resembles Beichwald’s fumai*ine, 
C21H19NO4 (Abstr., 1890, 272), in some respects, but differs from it 
in being optically active and in its solubility. The third base which 
the author extx'acted was not obtained crystalline, but reacted with 
the several alkaloid reagents. J. W. L. 

New Alkaloid in Tylophora asthmatica. By D. Hooper 
• iPkarm. J, Trans.^ 21, 6 — 7).— The inspissated alcoholic extract of 
the root of Tylophora asthmatica treated with water gives a solution 
which, after filtration, is made alkaline with ammonia, and agitated 
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Avifcli ether to exhact the alkaloid tylojphoHne. This, on evaporating 
its ethereal solation, is left in the form of crystals, sparingly soluble 
in water. The ethereal and alcoholic solutions have an alkaline reac- 
tion, and the substance forms with acids neutral solutions, from which 
it is precipitated by all the usual alkaloidal reagents, ^henitrate and 
^ydroc/iZom?e form prismatic crystals. When added to sulphuric acid, 
the pure alkaloid is dissolved with colorations successively reddish- 
brown, red, green, and finally blue. Nitric acid colours it purple-red, 
dissolving some to orange solution; hydrochloric acid forms a yellow 
solation, Frohde’s reagent dissolves it with a sap-green coloration ; 
aud sulphuric acid and potassium dichromate produces a violet-brown 
liquid. It decolorises pofa'-sium permanganate, but is not affected by 
ferric chloiide or lead acetate. R. R. 

Influence of Oxygen on the Formation of Ptomaines. By 
W. Hunteu (Proc. Boy, jb'oc., 49, 376 — 379). — Tne interest attaching 
to the role of oxygen in the life history of bacteria led to this investi- 
gation of the quantity of ptomaines formed by means of putrefaction 
bacteria, (1) when oxygen \vas freely admitted; (2) when it was 
present in limited quantity; and (3) when it was withheld altogether. 
Such ptomaines as the diamines, formed in the early stages of putre- 
faction, are not poisonous, and contain no oxygen ; in this respect tliey 
differ from those containing oxygen, like muscarine aud neuiiue. 
Brieger concluded from this that free access of oxygen plays an im- 
portant part in the formation of the poisonous bases, and favonin the 
formation of ptomaines generally. The chief result of the pi’eseut 
research is that the formation of ordinary putrefaction ptomaines is 
favoured by an entire absence of oxygen. 

The ptomaines were isolated by Brioger’s method, and in connection 
with the diamines accurate quantitative results were obtained by the 
use of benzoic chloidde (the method of Baumann and Udranszky). 
The diamines formed during the early stages of the process (without 
oxygen, none being obtained if oxygen was admitted freely) disappear 
as putrefaction proceeds. No vexy definite results regarding toxic 
alkaloids were obtained ; symptoms of poisoning were only obtained 
in one instance (eight experiments in all being made) from the injec- 
tion of a fluid which had putrefied in the absence of oxygen, 

W. D, H. 

Peptotoxiu. By E. Salkowski {'Virchow's u4rr7w(?, 124, 409 — 454). 
As a result of experiments on the digestion of proteids by means of 
pepsin, no poisonous substance soluble in water and amyl alcohol was 
formed, snob as Brieger states he isolated from digested fibrin ; in 
other words, a“peptoioxin” in Bx»iegei‘’s sense of alkaloidal substance 
does not exist. 

If putrefaction is prevented, leucine and tyrosine are also never 
formed in gastric digestion. 

If putrefaction be allowed to occur, poisonous basic products make 
ibeir appearance. Some specimens of meat contain poisonous bases 
previous to the occurrence of digestion at all. The resinous substance 
present in commercial amyl alcohol (oompai*e Udranszky, Abstr., 1887, 
1138) is also toxic. These facts no doubt explain Briegcr^'s error. 
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That albumoses and peptones are toxic none will deny ; the object 
of the present research is to show that their toxicity is one of their 
inherent pi^perties, and not due to any basic product or toxine 
separable from them. W. D. H. 

Hamack’s Ash-free Albumin. By B. Wertgo {Pflugcr^s Archio^ 
48, 127 — 149 ; compare Absir., 1890, 272 and 892). The so-called 
ash-free albumin obtained by Aronstein and Schmidt by means of 
dialysis was shown by later observers (Heynsius, WinogradofP) to be 
poor in ash, but not free from ash, and, moreover, that its charac- 
teristic properties (nncoa^labibty by heat, solubility in water, Ac.) 
weie due to the use of alkali in its pi epa ration. Harnack has lately 
taken np the question again, and prepared a proteid substance practi- 
cally free from ash, by precipitating it by means of hydrochloric acid 
from a solution of copper albuminate in sodium hydroxide. This 
material agrees in its properties wi<^h the substance obtained by 
Aronstein. The present researches fii'st show that in his main facts 
Harnack is quite correct, the only point of difference being that in 
order to precipitate the ash-free proteid, it is necessary to add excess 
of hydrochloric acid ; mere neutralisation precipitates only the copper 
albuminate. Pnrtber investigation of the ash-free proteid showed 
that it is not coagulable by heat, bat that it is precipitated by neu- 
tralisation, the precipitate being soluble in excess of either acid or 
alkali ; in other words, the substance which Harnack describes as ash- 
free albumin is only a derivative of albumin, which resembles in its 
properties the well-known derivatives called acid-albumin and alkali- 
albumin. 

In Harnack’s case one deals wdth an acid solution, in Aronstein^s 
with an alkaline solution, of this albuminate; this accounts for a 
difference which must be noted in the two cases. The reaction suffi- 
ciently explains this fact, which is that Hamack's substance is, and 
Amnstein’s is not, precipitable by neutral salts. Aronstein’s sub- 
stance, however, like all these albuminates, is coagulated by heat 
when their solutions are saturated with such neuti'ai salts. 

The next question which arises is whether Hamack’s derived albu- 
min is formed by the alkali and acid used in the latter parts of the 
process of prepaiMtion, or previous to this. A number of considera- 
tions, none, however, absolutely proving the point, appeal* to show that 
the change ocenrs prior to the use of the ali^li and acid ; or, in other 
words, that Harnack’s copper albuminate is strictly analogous to the 
albaminates known as acid- and alkali-albumin respectively; in 
the one case copper, in the other case acid and alkali are in union 
with the proteid molecule. It has already been stated that in the 
preparation of Hamack’s albuminate it is necessary to add excess of 
acid; wher^ after its preparation it is readily soluble in slight 
excess of acid. This difference is due to the fact that during the 
addition of hydrochloric acid to the sodium hydroxide solutiou 
sodium chloride is formed ; and it is the presence of this salt which 
render the albuminate insoluble in tbe excess of acid ; this is true 
for acid-albumin generally. 

Weighed quantities of Hamack’s albuminate were then subjected 
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to titration, the quantity of standai‘d acid and alkali necessary to 
precipitate and redissolye the precipitate being noted. Fi*om these 
the amount of sodium present in the alkali- albuminate was calculated, 
the average of six experiments showing a percentage of 0‘969, Two 
atoms of sodium in the molecule, taking Hamack’s estimation of the 
molecular weight of albumin (4740*8) as correct, would amount to 
0*97 per cent. Harnack’s copper albuminate, however, is stated to 
contain 2 atoms of copper ; the sodium compound, if analogous, should 
therefore contain 4 atoms of sodium. 

Further experiments showed that in some cases for precipitation 
and ro-solution two equivalents of alkali correspond to one of acid, 
and a number of arguments are advanced for and against the conten- 
tion that Harnaek’s formula should be doubled; the facts are, how- 
evei*, not irreconcilable with the assumption that Hamack’s formula 
is correct ; and there appears to be no doubt that acid and alkaline 
albuminates are definite chemical compounds. W. D. H. 

Behaviour of Albumin when Subjected to Pressure. By A. 
DfiNAETTiia {Ghimi, CpNfr., 1891, i, 509; from (Jompt. rtntl. Stat Sci, 
Brasserie de Qand., 1 Heft). — Albumin, when heated underpressure 
either in water or in dilute acids, undergoes changes. When heate I 
in water under a pressure of one atmosphere, it becomes soluble again 
and reacts as uncoagulatod albumin. At higher pressures other 
changes take place, the solution becomes more perfect, and leucine 
and tyrosine are formed. At very high pressures, for instance, 
10 atmospheres, the solution becomes alkaline, and ammonia deriva- 
tives and amido-acids ai*e formed, A small quantity of albiimo&e, 
precipitable by ammonium sulphate, has been detected as a result of 
the action, but no peptone. T he albumin of egg, muscle, blood, and 
milk casein all behave similarly under these conditions. 

Treatment with dilute hydrochloric acid causers a simple solution of 
albumin ; by boiling it with 10 per cent, hydrochloric acid, a solution 
is obtained from which nitric acid causes no precipitation, nor is the 
albumin precipitated after neutralising tbo acid with soda or potash. 
By heating the albumin with 5 per cent, hydrochloi'ic acid under a 
pressure of one atmosphere for one hour, a similar solution is 
obtained. This modiHcation the author names a-acid albumin. If 
the heating bo continued for two hours, or if the pressure be increaseil 
to 2 atmospheres, a clearer solution is obtained w'hich is neither piv^ 
cipitated by boiling nor by nitric acid, but is precipitated by nonu’al- 
ising the acid ; this modification has been named fi-acid albumin, iN'o 
peptone could be detected. They are similar to syntoniii. At higher 
pressures considerable quantities of ammonium chloride and chlorine 
derivatives of the amido-acids are formed, J. W. L. 
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Physiological Chemistry. 


Human Respiration, Air being Re-breatbed in a Closed 
Vessel. By W. ILvhcet (Proc. Boy, Soc., 49, 103 — 117). — The fol- 
lowinsf are the results obtained in the present enquiry : — 

1. On re-breathing air in a closed vessel, less carbonic anhydride is 
expired within a given time than in ordinary breathing, the volume of 
the air undergoing at the same time a slight reduction. 

2. When fresh air is taken after re-breathing air in a closed vessel, 

the volumes of air breathed and the weights of carbonic anhydride 
expired are greater than in ordinary breathing ; this, however, passes 
off* in a few minutes. W. JD. H. 

The Respiratory Exchange of Gases. By W. Mar'^et (Proc. 
FhysioL bV., 1891, 33 — 35). — number of data concerning the 
amount of gases inspired and expired by human individuals are 
given. They were obtained by the use of the author's own apparatus. 
The mean respiratory quotient in 22 experiments was 0 87. The 
influence of food and fasting on the amount of eases respired is also 
illustrated. In five experiments, each lasting five minutes, the air 
inspired contained 3 to 4 per cent, of carbonic anhydride. Under 
these circumstances, the amount of oxygen consumed is greater, 
while the carbonic anhydride expired is very much less, than in 
ordinary breathing. W. D. H. 

Action of Paraflanic Nitrites on Blood Pressure. By J. T. 
Cash and W. R. Duhstax (Proo. Boy. Soc., 49, 314—319). — ^Arayl 
nitrite is the one on which most of our knowledge at pres(*nt rests. 
This and other nitrites of the paraffinic series were ]»repiu‘ed pure for 
the present research by the reaction of the corresponding alcohol, 
previously purified, with sodium nitrite in the presence of dilute acid. 
The blood pressure was recorded by means of a modification of iho 
ordinary kymograph, by which it was possible to record a long tracing 
on a slowly revolving drum, and shorter tracings at inten'-ala on a 
rapidly revolving cylinder. By means of experiments on cats and 
rabbits, it was shown that Bie well-known effect of a fall in hlood 
pressure pi*oduced by amyl nitrite is due to the dii’ect action of the 
drug on the vascxdar walls causing the vessels to dilate (Hruiiton, 
Mayer, and Friedrich), and not to its action on the vaso-motor centre 
fFilehne). These experiments fall into two categorios; in the iu‘st, 
the head was cut off from the cumulation, and amyl nitrite still gave 
rise to as great a fall of pressure as when the head w'as included in 
the cumulation. In the second series, the drug was injected into the 
carotid artery, but prevented from reaching the general circulation 
by appropriate ligatures. The fall of pressure did not occur until 
these ligatures or clamps were removed. 

In experiments on man, a special nose and mouth piece was devised 
to enable a known quantity of the nitrite to be inhaled. The order 
of activity (that is, extent of pulse acceleration, wliich is greatest in 
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Deurotic individuals) for various nitrites is : — (1) a-amyl ; (2) ^-amyl ; 
(S) isobutyl; (4) secondary butyl; (5) primaiy butyl; (C) secondary 
propyl; (7) primary propyl ; (8) ethyl; (9) methyl. 

A broad summary of the action of the nitrites is as follows : — 

All produce a fall of blood pressure, and an accompanying accelera- 
tion of the pulse; the latter is not so marked after intravascular 
injection as after inhalation, and is also less marked in cats than in 
men. The respiration is affected temporaiily during inhalation in 
various degrees by the different nitrites, and permanently by repeated 
administration of the same or different nitrites. 

The activity of the nitrites, as measured by the fall in blood pres- 
sure after inhalation, is as follows : — (1) secondary propyl ; (2) terti- 
ary butyl ; (3) secondary butyl ; (4) isobutyl, nearly equal ; (5) terti- 
ary amyl: (6) a-amyl; (7) jS-amyl, nearly equal; (8) methyl; 
(9) butyl; (10) ethyl; (11) propyl. Atter intravascular injection, 
however, the order is nearly the reverse. The causes of these diffe- 
rences will be considered in a later paper. W. D. H. 

Influence of Temperature on Digestive Ferments. By E. 
Bibrnacki (Zeit. 28, 49 — 71). — Digestive ferments require for 

their efficient action a certain reaction and a suitable temperature. 
The optimum temperature is 39 — 40°, that is, a little over that of the 
body. Higher temperatures destroy the ferment, and the present 
rosexroh is occupied with the determination of the temperatare neces- 
sary for this latter puiposo. 

The first ferment investigated was trypsin, and it was found that 
45° 0. markedly lessens its activity, and exposure for five minutes to 
60° destroys it altogether. The specimens of trypsin employed were 
some pure, some impure, and certain exceptions to the above stated 
rule were noted. It being very improbable that vaiious trypsins 
differ in this pai*ticular, in virtue of their inherent chai'acters, expeii- 
ments were instituted to determine the factor that caused the diffe- 
rence. It was found that small admixtures with certain salts had the 
power of inci'caaing the resistunce of the ferment to tempemture ; the 
activity of the ferment was often lessened by the salt (although this 
was more marked in the case of pepsin), but the opiimmi tempera- 
ture was 60° ; 65° lessened, and 6U° desti'oyed, the activity of the 
ferment. The salts which acted thus wei« ammonium sulphate (a 
salt used in the preparation of some specimens of ferment used in the 
preliminary expen ments), ammonium chloride, phosphate, and nitrate, 
and sodium chloride. If mixtures of two or more of these salts were 
used, the effect was more marked still, 

Gortain salts (ammonium carbonate and oxalate, magnesium sulph- 
ate, sodium sulphate and phosphate), starch, aud sugar had no such 
action, but certain products of proteolytic activity (albumose, ampho- 
peptone, and antipoptone) act like the salts just enumerated. All the 
materials that act in this way increase the alkalinity of the digesting 
medium ; minute doses of sodium hydroxide act in a precisely similar 
way, and the proposition is advanced that the whole of the phenomena 
are simply dependent on the reaction. Increase of alkalinity pratects 
the ferment. It was found that increase of acidity (trypsin will act 
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in an acid medinm if salicylic acid be employed) acts in exactly the 
opposite way; in an acid mediam, 33 — 35® is the oiitimum tempera- 
ture ; 40° hinders, and 45° destroys, the action of the ferment. 

Pepsin was then investigated, and it was found that acidity acts 
tovrards this ferment precisely like alkalinity towards tbc tryptic 
ferment, the temperature necessary to destroy its activity rising from 
Go® to 70°. In a neutral medium, the temperature falls to 55°. 

TJnfiltered fresh saliva loses its diastatio properties at 75°, filtered 
saliva at 70°, diluted saliva at 60°, pure ptyalin at 70°, unless its 
solution is much diluted, when the necessary temperature sinks to 
60°. The influence of salts, reaction, &c., is exactly the same in kind 
as with trypsin. In all cases, if the pure fenment be used, the influ- 
ence of temperature and the influence of salts, &c., on the tempera- 
ture are more easily observed than if the ferment be impure, as 
contained, for instance, in the digestive juice. 

The explanation of these occniTences probably lies in the formation 
of loose compounds with the enzymes, analogous to the pepsin-hydro- 
chloric acid of Schmidt and other authors. W. D. H. 

Action of Pancreatic and Rennet Extracts on Casein. By 
J. S. Edkins (Bnt. Med. /., i, 1891, 1332 — 1333, and J. P%ijsiol.^ 12, 
193 — 219). — Milk is occasionally clotted by pancreatic extiacts; but 
even if this does not occur, the casein in the milk (that is, caseinogen, 
W. D. H.) will he altered so that boiling causes a curdling of the 
milk. The cas^ thus altered has been termed meta-casein (Roberts). 
The exi<;tence of meta-casein is, however, transient. Its appeai’ance 
is not due to the combined action of heat and fatty acid liberated by 
the pancreatic juice, as no change in reaction occura if the juice used 
has lost its piolytic properties, and yet meta-casein appears. Meta- 
casein appears to be caf-ein of which the precipitation is hiudered in 
the cold by the concomitant acthni of trypsin. Meta-casem maylie 
separated from milk by half saturation with certain ncnti’al salts. Its 
I'eactions suggtst affinities to casein rather than caseinogen. Whey 
proteid appears to come into existence simultaneously with the 
appearance of mota-caseiu. W. J). IT. 

Influence of Alcohol on Proteid Metabolism. By R. H. Oiut- 
TUfDEN, C. Norkjs, and E. E. Smith (/. Physiol.^ 12, 220 — ^232). — 
As the result of three experiments on dogs, the conclusion is dniwn 
that alcohol has no striking action on the general metabolism of 
proteid matter. In each case they extended for eight or ten days, 
and the quantify of alcohol used was lai'ge, rising to 2*5 c.c. per kilo, 
of body weight. At the same time alcohol has some specific action 
on nutrition, as manifested in its tendency to increase the excretion 
of uric acid in proportion to urea. W. D. H. 

' The Proteid Requirement of Healthy Men. By Siudemund 
(PJlniger^s ArcMv, 48, 578 — 591). — ^Voit gives the following daily diet 
as a mininr al oue for a full-grown man ; 1 1 8 grams proteid, 56 grams fat, 
and 500 giams caihohydrate. Since his time various observers have 
given other numbers; most interest attaches to the daily proteid 
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i^equiremont, and various authors give numbers from 110 to 3 5 grams. 
These variations are in part due to the fact that the number of indi- 
viduals on whom the observations were made was small, being often 
limited to the experimenter’s own person. It is impossible to deduce 
an average diet from such observations, but it is necessary to experi- 
ment on large numbers of persons. Accordingly, in the present 
research, continuous observations on 47 recruits in the army were 
made. These lasted for nearly* four months. The experiments 
involved daily examination of the fo^d and body weight; the food 
included the ordinary rations, the purchases of the recruits, and the 
packages of eatables they received from their homes. In this way, 
all were not on precisely the same diet, but the results are all averaged 
up, and the daily mean diet was thus, 113 gi*ams proteid, 54'3 fat, and 
551*8 carbohydi*ate. At the end of the period, 34 of the men had 
gained in weight, five had lost weight, and three were the same as at 
the beginning ; one died, and the rem lining four did not continue 
the experiment. On the average each man gained 3*5 kilos, in 
weight, or 38 grams per day. This increase of weight was doubtless 
due chiefly to growth of muscle (the daily exercises of these men are 
given) ; and thus 7 6 grams or 20 per cent, of the increased weight 
may be taken as the amount of new proteid put on daily ; this would 
reduce the daily requirement of proteid food to 105*4 grams, which is 
a smaller number than that given by Voic as the amount necessary 
to keep the body in equihbrium. W. D. H. 

Nutrition of Muscle. By J. Brxnck {Brit Med, J., ii, 1891, 
181 — 183). — The object of these experiments was to test on skeletal 
muscle the nutritive action of various proteid fluids in continuation 
of the results which Kronecker and his pupils have obtained on 
cardiac muscle (Abstr., 1889, 632). Tliese results are to tho effect 
that solutions of myosin, syntonin, peptone, casein, egg albumin, and 
glycogen are incapable of restoring to activity the “ washed out ” 
frog’s heart, and that serum albumin is the only known nutritive 
proteid. Eiingor attributes the resuscitating effeot of a circulating 
fluid to its inorfirauio salts, and Mays (JPTaciiUoner^ 39, No, 4) to 
creatine and its allies. 

A “ washed out ” heart is one peirfused by normal saline, until it 
ceases to respond to strong induction shocks, not when it ceases to 
contract spontaneously. Ringer apparently uses the word in the 
latter sense, and his results are explained by regarding his solutions 
as stimulant, not nutritive. The present experiments made with the 
sartorii of the frog lend support to Kroneoker’s conclusion that the 
proto’ids of serum (spoken of in the authoress’s paper roughly as 
serum albumin) ai*e nutritive, and that other proteids, salts, and 
extractives are not. W, D. Bf. 

Effect of Partial Extirpation of the Kidneys on Nutrition. 
By J. Bradford {Proe, Fhjdol. 8oo,^ 1891, 18 — 20). — Dogs were 
fed on a known diet, and the daily amount of urine and urea deter- 
mined. The total nitrogen of ingesta and excreta was determined 
by Kjeldahl’s method. 

VOti. LX. 4 c 
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A wedge-shaped poi*fcion of one kidney was removed antiseptically, 
and after the healing of the wound, the animal is apparently normal. 
The kidney wonnd heals by the fii-st intention. From a fortnight to 
six weeks after this first operation, the whole of the second kidney 
was removed. The animal rapidly emaciates ; its toinpeiviture falls, 
and death ensues from two to six weeks after the second operation. 
The urine contains no albumin or sugar, but the most remarkable 
effect observed is that the animal which only retains a fragment of 
one kidney secretes a markedly increased amount of urine, of urea, 
and of totil nitrogen. It', however, the fragment removed at the 
first operation is small, so that less than about three-quarters of the 
whole kidney weight is removed at both operations, there is no 
increase in urea, bnt merelv in the water excreted; the animal 
emaciates but slightly and lives much longer. 

The fragment of kidney found mortem is distinctly atrophied. 

Corresponding with the increase of urea in the urine, there is an 
increase also in tho blood (here it may be qnadtnpled), muscles, liver, 
and brain. Control experiments with normal dogs were Tna«le. 

w. I), ir. 

Tlie Inffaeiice of Sodium Chloride in the Chemical Compo- 
sition of the Brain. By I. Novi (FjimjHr's Areliiw^ 48, 820 — 835). 
— ^The injection of a 10 per cent, solution of sodium cliloride into 
the carotid ai*tery leads to a loss of water in the brain, which is 
especially marked in the cortex. Less than 1*25 per cent, of the 
total amount of water in the brain is thus lost after one injection, bnt 
after injections repeated at intervals, the loss may amount to 5 ])cr 
cent. The normal amount of sodium in the brain rises, that of potas- 
sium falls ; the sum of the two metals is, however, almost constant. 
This is especially the case if one considers the bi*ain as a whole ; in 
the grey matter, the greater metabolic activity leads to variations witli- 
in somewhat wider limits. In the whole brain, the sodium rises from 
0'09 to 0*32, and the potassium falls fi’om 0 39 to 0 25 per cent. Tho 
percentage of chlorine also rises, foi* sodium reejuires more chlorine to 
saturate it than the same weight of potassium. To these (‘liangcs tho 
convulsions that occur are probably due. It was also noted that 
other effects were a clear red colour of the venous blood, and an 
excitability of muscular and nervous tissues, lasting luany hours after 
death. W. D. H. 

Deposits of Iron and Glycogen in the Tissues. By S. 

PiNE (Proc. Fhysial. Soo., 1391, 35 — 39). — The most convenient micro- 
chemical test for so-called “ free ii*on ” in the tissues is the Prussian 
bine reaction. The specimens are first placed in a 5 to 10 per cent, 
solution of potassium ferrocyanide, washed in water, and lastly, for a 
period varying from a few minutes to a few hours, in a 0 o to 1 per 
cent, solution of hydrochloric acid. 

Hsemoglobin does not give the test ; and the term “ free iron is 
apparenidy used for loose combinations of iron with nuclein or other 
albuminous material deposited in the cells, and geuex*ally colourless, 
although in the kidney it occurs in the form of brownish grunules. 
The kidney gives the test more readily than the liver; the organs 
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used were from a case of doubfcfal pernicions aoaamia. The liver, 
however, sfives the reaction well after a few days immersion in 
alcohol and glycerol, which are considered to prodace a loosening of 
the anion between the iron and the organic compound. The conclu- 
sion is drawn from this that the iron is more fiimly combined in the 
liver than in the kidney cells. 

A new method recommended for the making of permanent spe- 
cimens to show deposits of glycogen or lardacein in cells is the 
following: — ^The sections are washed with a solution of iodine in 
chloroform, dehydrated with alcohol, cleared with clove oil, and 
mounted in chloroform balsam coloured with iodine. "W. D. H. 

Lecitliin in the Liver. By A. HEFjrER Gentr., 1891, i, 

459 ; from Liang, Biss. Leipzig^ 1890). — The author finds that the 
amount of lecithin present beai’S a definite relation to the weight of 
the liver, that an alteration of food does not affect this, hut that the 
proportion decreases during a long fast. Phosphorus poisoning is 
accompanied by a matei-ial decrease, upwards of 50 per cent., in the 
quantity of lecithin in the liver, and the decrease is the greater the 
more fatty the liver. The author considers that this is occasioned 
by the dhect decomposition of the stored- up lecithin. J. W. L. 

Composition of the Bones of Aged Rabbits. By L. Grappkn- 
BERGER (Latidiff. Versiiclis-Stat.j 39, 115 — 126). — Hitherto the com- 
position of the bones of rabbits of 6 — S years old has not been 
made known. The author now communicates the complete com- 
position of the bones of a buck 6^ yeai*s old and a doe 75- years old. 

The results as stated, accompanied by full analytical details, are : 
water and fat decrease with increasiug ago ; there is no change be- 
tween the ratios of organic to inorganic matter; old mbbits* bones 
contain more caibonato bat loss phosphate of lime than the bones 
of the young animals, 2 — 4 yeai*s. B. W. P. 

Amount of Fat and Dry Matter in the Milk of some Hill- 
bred Cows. By J. SiKDBb {DM. 20, 393 — 394; from 

Wim, lawlw. 41, 166). — ^Milk of cows of the Pinzgau, Mtirzthal, 
and Muiboden breeds was examined. The cows were kept for several 
weeks on the same food. The daily feeding was: — Malt (1'8 kilos.), 
wheat bian (1-8 kilos.), clover hay (3*5 kilos.), meadow hay (10 kilos.), 
and salt (25 giMms). The cows wei*© fed three times daily, and the 
specially good ones were milked three times daily. The average 
composition of the milk from the different breeds was as follows ; — 


Daily Fat Dry matter 

Dreed. yield. Sp. gr. per cent. per cent. 

Murboden .... 89 litres 1*0330 4*05 13*24 

Miii’zthal 10*4 „ l’U318 3*58 12*48 

Pinzgau 7*4 ,, 1*0838 3*78 12*08 


Owing to the cows of the first two breeds having been specially 
selected as good milking cows, aud to the different ages of the cows, 
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BO direct comparison ■with regard to the yield of milk can be made. 
The average weight of the Mnrhoden and Miirzthal cows was 580 
kilos., whilst the weight of the Pinzgan cows vaiied from 400 to 500 
kilos. ' ST. H. M. 

Citric Acid a Normal Constituent of Milk. By T. Henkel 
(La^idw. Versuchs-Stat, 39, 143 — 151)-— To obtain citric acid from 
milk, freshly separated milk was curdled with a strong solution of 
rennet, the casein separated, and then 10 c.c. normal acetic acid and 
10 grams “ Spanish-earth ” per litre were added, and the mixture 
boiled, filtered, and neutralised with milk of lime. On concentrating 
the filtrate, a powdery precipitate is formed, which, when washed first 
with water, and then with ether alcohol, gave all the reactions for 
calcium citrate. More especially was the reaction with Sabanin- 
Laskowski’s reagent marked, this reagent beirjg only active with citric 
and aconitic acids. Experiments showred that citric acid existed in 
the milk, and is not produced or introduced by the rennet, so that 
it must be considered as a normal constituent, E. W. P. 

Origin of Citric Acid in Milk. By A. Soheibe (Land/to. 
Versuchs-Stat^ 39, 153 — 170). — ^The source of citric acid in milk, 
as well as the various methods whereby it may be estimated, as also 
the experiments made which have given rise to the first method em- 
ployed, are here detailed. 

The source is still uncertain, for the acid is to be found in cows’, 
goats’, and woman’s milk when food such as bread, peas, <S’C., has been 
supplied which contains no acid. Henkel (see previous paper) failed 
to find citric acid in human milk, but this was probably due to the 
fact that 1 milligram per litre of lactose prevents the Sahanin- 
Laskowski reaction from working. 

As regards the method recommended for quantitative estimation, 
400 c.c. of milk is mixed with 4 c.c. N. 2| sulphuric acid, boiled, 
and then 10 grams of “Spanish-earth,” previously made into a 
paste with water, is added, boiled, and when cool made up to 
J litre. To 100 c.c. of filtrate (=80 c.c. milk), baryta- water is now 
added to bring hack the milk to its usual acidity, and then evaporated 
to a syrup, but just before this syrup is quite cool 3'2 c.c. N. 2^ sulph- 
uric acid is added, to set the citric acid fi'ee 20 c.c. of absolute 
alcohol is gmdually added, and later on 60 c.c.of ether, the liquid filtored, 
and the residue (lactose) washed with ether alcohol. To the filtrate, 
alcoholic ammonia is added until a permanent opalescence is produced, 
and the ether distilled off until only 20 c.c. of residue is left, to which 
60 c.c. of absolute alcohol is added. It is now heated to boiling on a 
water-bath, and then 10 c.c. of alcoholic ammonia added, whereby 
the citric acid m completely precipitated. This precipitate contains, 
besides ammonium citrate, ammonium sulphate and phosphate and a 
small amount of chloride, and a trace of organic matter, all of which 
may be3?emoved by a second precipitation; add 1 c.c. K 2| sulph- 
urio acid and 1 c.c. water, then add 60 c.c. of absolute alcohol, and 
precipitate with 10 c.c, of alcoholic ammonia ; as it requires a long 
tune for the liquid to clear, it is advisable to add ammoniam carbonate 
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and heat iu aret(»rt with, a reflux condenser, then filter, and wash with 
absolute alcohol ; now dissolve the citrate in 20 c.c. watei*, add excess of 
a titrated solution (20 — 30 o.c.) of potassium dichromate (46'1 gi*ams 
per litre) and 20 — 25 c.c. of concentrated sulphuric acid ; heat (nofc 
boil) for ^ hour. Dilute the brownish-jifreen solution with 50 c.c. of 
watex*, add excess of titrated solution of ferrous ammonium sulphate 
until a clear green is produced, and then titrate back, the flnal 
reaction being noted by potassium feiTicyanide. 4*G1 grams of di- 
chromate ai*e equivalent to 1 gram of citric acid. 

To detect citric acid qualitatively, the precipitate formed after 
heating with ammonium carbonate is dissolved in water, evaporated 
to 1 c.c., 3 c.c. of a concentrated solution of ammonia added, and then 
tinally the Sabanin-Laskowski reagent. 

In human milk, 0*54 gram citiic acid per litre has been found ; 
this is about half of that in cows’ milk, whilst in goats’ milk 
1 — 1*5 gtam per litre has been estimated. B. W. P. 


Nitrogenous Substances in Human Urine. By W. Gamqbek 
(Zeit. BioL^ 28, 72 — 104 ; compare Abstr., 1890, 1345). — ^The total 
nitrogen in human urine is dependent on the amount ingested ; the 
relation between ui*ea, uric acid, and xanthine-like substances is also 
largely a matter of diet. The present paper is devoted to the elucida- 
tion of the latter statement. 

The analytical data determined were : — (1) total nitrogen ; 
(2) Hiifner nitrogen, that is, the nitrogen of urea and ammonia; 
the diffei*ence between (1) and (2) may be called the nitrogen 
residue ; (3) uiic acid a, that is, uric acid by Salkowski’s method ; 
(4) uiic acid 5, that is, uric acid by Ludwig’s method ; the difference 
of the nitx*ogen of (3) and (4) gives the nitrogen of the xanthine- 
like substances. 

The experiments wore made on tlie author’s person, and the follow- 
ing diets were taken for pei*iods of a few days: — A. Pure animal 
diet. B. Almost puro vegetable diet. 0. Yegetarian diet with 
excess of green vegetables. D. Mixed diei:, but without fruit or 
green vegetables. On some days 1500 o.c. of wine wei^ taken ; on 
othei's not, but this made practically no difference. 

The results are given in full tables ; the following abbreviated table 
gives means only per dvnn ; — 


Diet. 

Total 

nitrogen. 

A 

17*85 

R 

8 -til 

0 

7 '73 

D 

13 *42 



Nitrogen of * 
xaiithine-liko 
coQipouude. 


17 ‘0 
30-7 
47*3 
36'4 


The absolute nitrogen residue is thus almost independent of the 
amount of protcid taken in; but the relative nitrogen residue is 
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greater with the smaller irgestioii of proteul. The nitrogen of 
:xanthiiie-like substances is almost independent of the total nitrogen, 
and is especiallj increased bj Tegetable, and paiticularly by green 
vegetable, diet. 

A number of analyses are also given contrasting sniiimer and winter 
nrine and male and female nrine. The differences m*e all explicable 
on the very reasonable assumption that more frnifc and green vege- 
tables are eaten in the summer than in the winter, and more by w'omen 
than by men. The xanthine substances arc apparently formed at the 
expense of the uric acid. 

The paper concludes with statistics on the relation of the nitrogen 
residue to urea, and criticisms on methods of analysis. 

W. D. H. 

Urobilin in Various Diseases. By G. Hoppb-Sbylrir {Virchow* $ 
Archiv^ 124, 30 — 47). — ^For comparative purposes, the amount of 
urobilin in urine may be estimated m the following way: — 100 c.c. of 
urine is aciditied with dilute sulphuric acid, and then saturated with 
ammonium sulphate. This salt precipitates all tho uiubilin. The red 
docculi are collected on a filter, washed with concentrated ammonium 
sulphate solution, and extracted with equal parts of alcohol and 
chloroform in a fi.ask, filtered, and the residue is then again extracted 
with the alcohol and chloroform; water is added to tho extract 
until the chloroform separates. The chloroform solution is then 
evaporated in a weighed beaker over the water-bath, dried at 100®, 
extracted with ether, and filtered ; the residue is again dissolved in 
alcohol, placed again in the beaker, evapomted, dried, and weighed. 

The uiobilin in the urine is increased by : — 

(1.) Stasis of the bile in the liver, provided bile can pass into the 
intestine, and diuresis occurs, as in polycholia. 

(2.) Stagnation of the contents of the laige intestine, not of the 
small intestine. 

(3.) Hmmon'hages into internal organs. 

Approximately the normal amount is found in : — 

(1.; Pernicious ana?mia. 

(2.) Leukaemia and pseudoleukmmia. 

It is diminished in : — 

(1.) The suspension of hepatic activity that occurs in cachexia, 
inanition, and many forms of anaemia. 

• (2.) Stasis of bile in the liver if bile does not jjass into the intestine 

and no diuresis is produced. 

(3.) In the course of jaundice, sometimes. The amount of fsecal 
pigment is no gauge of the amount of uiobilin in the urine. 

The table given comprises particulars of 55 cases of various dis- 
eases, which are compaiod with 8 normal specimens. The normal 
mean amounts to 0T23 gram in the 24 hours. W. D. 11. 

Note hj Ahstre^for . — A good deal of interest attaches to the 
amount of urobilin in pernicious ansemia. In the single case 
examined in this research, the amount calculated as being piosent 
in the 24 hours’ urine is UT07 gram. One cannot safely draw 



PHT^IOLOGTOAL CHEMISTRY. 


1279 


c^onoml conclnfiions from a single case (compai'e Ahstr., 1888, 1824; 
1890, 400, 1017, 1177). W. D. H. 

Hsematoporphyrmuria. By W. D. Halliburton (Pror. PliysioL 
Hoc*, 1891, 21). — A case similar to those recently described (this voL, 
|). 601). It occnn*ed in a -woman suffering from melancliolia, and 
who had hcen taking sulphonal for five months. The high-coloured 
urine had, however, only lasted for seven weeks. W. D. H. 


jEthinoIitlLS. By A. Berlioz (J, PJitirm., 23, 447 — 449). — ^Analyses 
of tour rhinolithic calculi: — ^No. 1, the largest, had a wrinkled 
surface stained with black blood ; the ncclons a cherry stone* No. 2 
had a uniform brownish- black surface colour, and was pitted, but con- 
tained no nucleus. The third had a peculiar conical shape, with a 
kind of stalk attached to its base ; its colour wa^s whitish-yellow, and 
•w'as without nucleus. The fourth i*esembled the second. They were 
all very hard and gave a smooth fracture. Their concentric layers 
had a greyish tint. Heated on platiniini foil, they left an abundant 
residue, which was slightly blue iu the case of Nos. 2 and 4. Their 
composition -was as follows : — 


Weight of the calculus . . 

Water 

Organic matter 

Calcium phosphate 

Magnesium phosphate 

Calcium carbonate 

I ron 


1. 

2. 

3. 

4. 


3-75 

1-34 

0*68 

0-95 

grams. 

5-HO 

.510 

4*0 

6*90 per cent. 

16-60 

18-20 

16-0 

18-10 

n 

62-02 

60-61 

61 40 

47-C."> 

n 

.5-08 

6-28 

8 

6-68 


10-.50 

9-81 

14M37 

20-69 

»1 

? 

taioes 

y 

crat-es 



J. T. 

Clxemical Constitution and Physiological Action. By T. L. 
Brunton and J. T* Oa.su (iVoc. Moi/, Hoc,, 49, 811 — 814). — In con- 
linuatiou of former work, the present i*escai*oh is occupied with (1) 
the physiological action of })enzono, and (2) the alterations which 
oueur in its action when one or moiHa hydrogen atoms ai*e replaced by 
(a) haloid radicles, (b) alcohol radicles, (c) by hydroxyl, (d) by NOa, 
and (e) by Nlfa* IHie moditientiuns pi'oduced by changes of tempera- 
ture wore also noticed. 

The action of benzene and its compounds is chiefly exerted on the 
spinal cord, although they act also oii the corebmm, and, to a slight 
extent, on lU'rves and ninscle. The effect on muscle and nerve is to* 
weaken them, the paralysing action being stionger on the nerve than 
on the muscle. Their action on the cerebrum is evidenced by lethargy, 
both in frogs and rats. There is increased excitability of the spinal 
cord, there being greater diffusion of stimuli with diminished power 
and definitiveuess of movement. Large doses, however, cause 
fiai^alysis. 

Haloid radicles do not modify the action of benzene to the same 
extent as they do that of ammonia, but they do so iu somewhat the 
same direebion. Monochlorobenzene affects the cord more than 
benzene, causing spasm and rapid diminution of refioxes. It also 
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weakens the circulation, hut does not seem to affect muscles, or 
motor nerves, more than benzene. The bromo- and iodo- compounds 
act more powerfully on the cerebrum, and the iodo-compound has a 
special tendency to paralyse motor nerves, muscles, and cerebral 
reflexes, and to depress the heart. Heat accelerates, and cold retards, 
the action of these substances. 

The substitution of alcohol radicles for hydrogen in benzene has 
the effect which one would expect, in having a more sedative actiou 
on the nervous system. The circulation is little affected, and their 
action is more fleeting than is the case with the halogen compounds. 

Substitution of hydrogen by hydroxyl increases the tendency to 
convulsions ; this is due to action on the spinal cord. 

Amidobenzene pi*oduces symptoms resembling those caused by 
ammonia, consisting in a tendency to pinduce violent spasm and 
great paralysis of muscle and nei*ve. It differs from ammonia in the 
fact that the convulsions never assume the form of true totauus. 

^Nitrobenzene causes lethargy, with increasing tremor or move- 
ment, and early abohtiou of reflex action. 

The general action of these compounds on reflex time is to 
lengthen it, but a primary shortening was frequently observed in the 
case of chlorobenzene, slightly also in that of methylbeuzone, di- 
methylbenzene, and ethylbenzene. 

In producing mnscnlar rigor, chlorobenzene is moi-e powerful than 
the bromo- and iodo-oompounds, and is intermediate in effect between 
methylbenzene and dimethylbenzene. Of the methylbenzenes, the 
methyl- is the sti*ongest, the dimethyl- next, and the tiumethyl- 
weakest. Ethylbenzene is of nearly the same strength as methyl- 
benzene in this respect. 

In warm blooded animals (cats), respiration is early affected, there 
being a primary acceleration followed by slowing. The heart stops 
before respiration in poisoning by benzene and its haloid compounds, 
by ethylbenzene, amidobenzene, and nitrobenzene, whilst respiration 
(*eases first in poisoning by the methylbenzenes and hydroxy- 
benzenes. 

The lii-st effect of the benzene compounds on the pulse and blood 
pres^e i.s a quickening and rise respectively; this ib followed by a 
slowing and a fall. W. j)^ jj[^ 

Action of Related Compounds on Animals. By W. Gibbs and 
E. T. Reichert (Amer. Ghem. 13, 289—307; compare Abstr,, 
1890, 280, 813, and 1018 ). — The Hydrazines. — Phenylhydr^zino 
hjdinchloride depresses the cerebro-spinal centres, producing, in the 
frog, decreased sensibility and voluntary and reflex inactivity, merg- 
ing into nneonsoiousness and paralysis. Death i-esulLs from respm- 
tery and cardiac failure, and the heart stops in diastole. In the dog, 
it acts at once on the heart, causing a preliminary quickening of pulse 
and lowering of blood pressure. The hsemoglobin is changed into an 
abnormal fonn, the blood becoming almost black. The temperature 
Mis 1 — 2^. The respiration is at first quickened and then slowed, 
eitheer by the action ot the drug on the respiratoiy centres, or by the 
deficient oxygenation of the blood. The action of ortho- and para^ 
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tolylliydraziiic hydrochloride is similar, but less pronounced. The 
fatal dose, when injected into the jugular vein of the dog, is 0*12 gi*ani 
of phenylhydrazine hydrochloride, or 0*2 gram of orthotolylhydrazine 
hydrochloi'ide, per kilo, of body weight. 

Toliiylenediamine produces in the frog general muscular depi*e8- 
sion, but does not appreciably affect the sensory and motor nerves. 
The heart stops in diastole. Administered to the dog, it causes mus- 
cular depression, lowering of temperature, salivation, darkening of the 
blood, and diminution of the rate of respiration. The heart stops in 
diastole, and the stomach and intestines ai*e found to be congested 
after death. Small doses of 0*8 gram per kilo , injected intravenously, 
increase the pulse rate, blood pi'essare, and respiration rate; the 
variation in the last is caused by direct action on the respiratory 
centres. The fatal dose for dogs is 0*2 gram per kilo, when injected 
subcutaneously ; much laj*ger doses may, however, be injected intra- 
venously. 

NHropheyiols — Dinitrophenol injected into the jugular vein of the 
dog in small doses of 0*2 gram per kilo, causes a stimulation of tin* 
vagus, proportional to the amount injected, and a rise in pulse i*ate 
and blood presbux*e. With larger doses (0*17 gram per kilo.), the 
heart stops before respiiation ceases, and the hlood pressute falls just 
before death. The minimum fatal dose is 0*05 grain per kilo, injected. 
When given by the mouth, the respiration rate at tirsb rises, but sub- 
sequently falls, the temperature rises 2 — 3“, and the pulse rate l3i*bt 
diminishes and then increases. The dmg seems to act diiectly on the 
motor portion of the spinal cord. Death lesults Irom i-espiratoiy 
failure when the poison is slowly absorbed through the stomach, from 
cardiac failure when it passes in mass into the heaii. Administered 
to the frog, dinitrophenol causes muscular depression, stops respira- 
tion, and discolours the blood, but the heai*t continues to beat for a 
long time after all other signs of life have disappeaied. Triniti*o- 
phenol injected into the jugular vein of the dog stimulates the 
pneumogastric nerve or centres to such a degree as to cause the im- 
mediate stoppage of the heart. If the pneuiuogastidu nerve is divided, 
death occurs from respiratory failui*e. The fatal dose is 0*00 gram 
per kilo. With the frog, the effect of progressively increasing doses 
is to stimulate a reflex activity, depress the heart, and stop the 
respiration. The fatal dose is 0*015 gram per kilo. 

Nitrobenzenes . — Nitrobenzene acts on the spinal cord, causing in 
the frog increase in reflex activity, decrease in voluntaiy activity, and 
successive increase and decrease in pulse and respiration lates. Tlie 
colour of the blood is changed to chocolate, the bmmoglobin being 
converted into nitrite-hflemoglobin. In the dog, when administered 
by the mouth, it produces sa livation, unsteadiness of gait, rise of tem- 
perature and pulse rate, weakness, and unconsciousness ; the I'espiivx- 
tion is quickened by a direct action on the respiratory centres. The 
animal may recover if the dose does not exceed 0*75 gram per kilo. 
When injected into the jugular vein, in which case the fatal dose is 
0*15 gram per kilo., the blood pressure is diminished by the depression 
of the heart muscle and vaso-motor cenhes. The action of dinitro- 
benzene is similar, but more energetic. 
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Amide ^» — Formaniide acfcs on the spinal cord, a dose of 0*3 ^ram 
per kilo, causing in the frog convulsions, paralysis, and death 
from failure of respiration. Injected into the jugular vein of 
the dog, it acts on the vaso-motor and respiratory centres, and on the 
cardii>-inhibitory centres in the medulla oblongata, causing the blood 
pressure to ductuato below and above the normal, checking the 
respiration, and slowing the pulse. Successive doses, amounting to 
1‘5 grams per kilo , permanently lower the blood pressure, and cause 
death from respirat )ry paralysis. Small doses (0*5 gram per kilo.) 
of acetamide introduced into the frog cause general relaxation and 
check the respiration; fatal doses (2 grams per kilo.) in addition 
inci*ease the reflex activity and produce convulsions of spinal origin. 
When injected into the clog, the blood pressure is raised, and the i*ate 
of respimtion is increased, whilst the pulse rate is diminished by the 
action of the cai‘dio-inhibitory centres. Large doses (up to 5 grains 
per kilo.) may be injected with immunity, but these, after a time, 
cause extreme drowsiness and sleep. Propionainide introduced into 
the frog in doses of 0*5 gram per kilo, diminishes volnntaiy activity, 
and causes tc'tanic convulsions of spinal origin, followed by death. 
In the dog the effect is small ; doses of 0*25 gram per kilo, strengthen 
the beat ot the heart, lower the blood pressore, and act on the cardio- 
inhibifory centres, checking *the pulse. Benzamide diminishes sensi- 
bility and reflex and voluntary activity in the frog. The fatal dose is 
1*0 gram pei'kilo. Administered to the dog, it produces the additional 
effects of staggering, salivation, lowered temperature (1 — 3®), quick; 
eued respiration, and lessened pulse rate. Death results from lailui*e 
of respimtion. Injected into the jugular vein, it causes a rapid fall 
and rise in the blood pressure, but after repeated doses the pressure 
does not recover, and the lieart is paijil;yfr»etl. The heart beat is 
lessened in force, the pulse becomes more frequent, and the respira- 
tion fails ; at tlie same time, the pupils become dilated and sensibility 
is destroyed. The fatal dose is 0*5 gram per kilo. Oxamide, thio- 
carbamide, and pyromucamide have no appreciable effect on the 
dog. 

Anilities . — Formanilide in the frog causes loss of sensibility and 
reflex and voluntary activity, muscular tremblings, convulsions of 
spinal origin, paiiil^sis, and death. Administered to the dog by the 
month or subcutaneously in doses of 0*4? gram per kilo., it aci« on tiio 
respii*atoiy centres, quickening the respinition; on the cardio- 
inliibitory centimes and heart, successively raising and loweinng the 
pulse rate ; and on the vaso-motor centres, lowering the blood pres- 
sure; it lowers the temperatui'e, increases reflex activity, and pro-^ 
duces feebleness and coma, and death from respimtory failure. 
Acetanilide given to the dog causes vomiting, weakness, lowering of 
temperature, quickening of pulse, darkening of blood duo to foi^mation 
of methaemoglobin, and cessation of i*espii*ation. When injected into 
the circulation, it acts on the heart, reaucing the blood pi essure and 
successively quickening and slowing the pulse. The rate of respira- 
tion at first increases, but ultimately diminishes and fails, causing 
death. The fatal dose is 0*3 gram per kilo. Benzanilide injected 
into the jugular vein of the dog at fiist increases the blcod piessui^e, 
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blit after the admiDistration of several doses diminishes it. It also 
quickens tlie respiration and lowers the tempemture. It is probable 
tint the action of the drug is due to mechanical clogging of the 
capillaries of the nerve centres by the deposition of fine crystals, since 
enormous doses may be taken into the stomach without any appreci- 
able effect. Jn. W. 

Tubercnlux. By W. Hunter {Brit, Med, /, ii, 1891, 169 — 176). 
— Koch’s tuberculin was subjected to approximate analysis with the 
following results. In order of importance and amount the substances 
present are : — 

(1.) Albumoses; chiefly proto-albumose and deutero-albumosc, 
along with hetero-albumose, and occasionally a ti*ace of djsalbumose. 
(2.) Alkaloidril substances, two of which can be obtained in the foimi 
of platinoclilorides. (3.) Extractives, small in quantity and of un- 
recognised nature. (4.) Mucin. (5.) Inorganic salts. (6 ) Glycerol 
and colouring matter. Serum albumin, globulin, and peptone are 
absent. 

With regard to its action the following conclnsions are drawn : — 

1. Tuberculin owes its activity to at least three, and probably moie, 
different substances. 

2. Its remedial and inflammatory actions are connected with the 
[iresence of certain of its albumoses, whilst its tever producing pro- 
jierties are chiefly associated with bubstances of a non -albuminous 
n iture. 

3. The albumoses are not lost by dialysis ; the latter ax^e. It is 
thus possible to remove the substances which pioduce fever, while 
retaining those which are beneficial in their action. The fever is thus 
not essential to its remedial action, and the same may probably be 
said for the inflammation, although, under certain conditions, in&im- 
niation appears to be beneficial. 

4. The remedial action consists in shrinking of the tuhercnlous 
tissues, and inci’eased scaling, due to deep local congestions. 

5. The i*emcdial substance resists high tempeiaturcs. Its action 
is, however, lessened by a dry heat of 70®. Its properties are 
materially altci^d by changes occurring during ith purification by 
dialysis, and thus its preparation is attended with difliculty. 

6. The remedial substance and the other albumoses present ai^e 
.stated to belong to the class of “ proteins,” that is, albuminous sub- 
stances derived fi*om the protoplasm of the bacilli tiiemselves, and 
not. mei*ely lormod by the action of these bacilli on the suiTounding 
tissues. 

Vaidous modifications of tuberculin were prepared, and lettered as 
follows : — 

Modification A contains tbo total precipitate thrown down by 
absolute alcohol ; it thus contains chiefly albumoses. 

Modification C contain'^ all the constituents of tubei^culin not present 
in A. 

Modification B contains the whole of the albumoses precipitated by 
the use of ammonium sulphate, the salt being subsequently removed 
by dialysis. 
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Modification CB was prepared from C, and contains the small 
amount of albnmose which was not thrown down by the first pre- 
cipitation with absolute alcohol. Salts were got rid of by dialysis. 
Koch is in error when he states that the remedial substance in tuber- 
culin is easily diffusible. This modificatiou is apparently the most 
satisfactory obtained, as it pixiduces distinct local improvement, un- 
attended with fever, and very little inflammatory action. 

These modifications have been chiefly tested on cases of lupus. 
JFurther details respecting their therapeutic value are promised. 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


New Fermentation of Starch. By Sclavo and Gosio (lUetL 
20, 419 ; from Arch, itaL Biol,, 14). — Stai*ch paste which hail 
been kept for foux* months and had decomposed acquired au agree- 
able, fruity oduui*, due to the px*esence of alkyl butyrates, and subse- 
quently an odour of valeric acid was perceptible. This starch paste was 
found to have the powei* of inducing the same change in other starch 
paste. The cause of this change is a bacillus {Bacillus smveolens)^ 
which was isolated. The bacillus has no pathogenic properties, 
will develop on all the usual nutritive solutions, and presents a cha- 
racteristic appearance in plate cultures ; it does not liquefy gelatin. 
In order to develop spores, the bacillus requires air and a tempexu- 
ture of 22 — 29°, and a nutritive substance as neutral as possible. 
Acid is then produced to a certain limit (ooiTesponding with 0‘067fi 
per cent, of potash), when no mox‘e is formed. A trace of nitx*ogen 
is necessary for the nourishxneut of the bacillus. In milk, bi'oth, hay 
extract, and aqueous exti’acts of sti*aw and beeti'oot, the bacillus pi‘o- 
duces the same odoui'. It coixvex'ls stax'ch giadually into dextrin and 
glucose with formation of alcohol, aldehyde, formic, acetic, and 
butyric acids, together with ethei*eal subetauces of an agreeable 

N. H. M. 

Fat and Ethereal Oil of Sabadilla Seeds. By E. Orirz 
{Arch. Bharm,, 229, 2(55 — 289). — The seeds, when extracted with 
light petroleum, yield a fat which is obtained ou distillation of the 
extract in a vacuum as a giaenish-bi'own liquid, easily soluble in 
alcohol, ether, and benzene ; sp. gi% 0-953. It is neutral to test-paper, 
and IS approximately composed of oleic acid 50 per cent., palmitic 
acid 36-3, cholesterol 4*12, and glycerol 9*55 per cent. The fat, dis- 
tilled in a current of steam, yields a small quantity of an ethereal oil, 
containing ethyl and methyl.salts of veratric and hydroxymyristic acids, 
aldehydes^ of the lowei* fatty acids, and high-boiling polytei*penes. 
The volatile fatty acid descxdbcd by Pelletiei* and Caventou could nut 
be detected. j 
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Fats of AncaDita pantherina and Boletus luridus. By E. Ornz 
(Arch. Fharm., 229, 290 — 292J. — ^Tliese fnnsri yield a considerable 
atnount of fatty oil wbeu extracted witli etlier After a short time 
the oil deposits phytosterol crystals ; -when freed from these, the fatty 
material has a thick, oily consisience and a dark-brown colour. Half 
of the mass consists of free fatty acids. Both fats contained oleic 
and palmitic acids, glycerol, and phytosterol. J. T. 

Proteids of the Oat-kemel. ByT B Osborne (Amfr. Ohem. 

13, 327 — 347). — By concentrating the hot alcoholic extract of freshly- 
ground oats and treating the residue with alcohol and ether, several 
fractional precipitates were thrown down containing from 6 to 13*92 
per cent, of nitrogen. These fractions, on further ti-eatment, yielded 
four portions of a coagulated protcid having the mean composition 
C, 52*96 ; H, 6*9 : N, 16*4 ; 0, 23 74. 

A proteid soluble in alcohol was of practically identical composition 
and contained 2 25 per cent, of sulphur. 

The alcoholic exti*act from oats which had been previously extracted 
with water yielded an nncoagulated proteid containing C, 53*64; 
H, 6*88 ; ISr, 15 7G ; S, 1 75. 

When 10 per cent, sodium chloride solution was substituted for the 
water, two portions of uncoagulated proteid were obtained of the com- 
position 0, 53-97 ; H, 6-97 ; N, 15 66 ; S, 1*80 ; 0, 21 60. 

When the water and salt solution were applied in succession, the 
nncoagulated proteid extracted by alcohol contained C, 53 63; H, 
7*16; N, 16*83; S, 1*74; 0, 21*64. 

Two distinct proteids can thus be obtained from oats (compare 
Kreusler, J. pr Chem , 107, 17). That extiacted from untreated 
oats readily coagulates and becomes insoluble in alcohol, and when 
w'et with absolute alcohol does not absorb moisture from the air; 
whilst tliat obtained from oats after treatment with water or salt 
solution has no tendency to coagulate, is freely soluble in cold alcohol 
of 0*9 sp. gr., and when wet with absolute alcohol absorbs moisture 
from the air and becomes gummy. Both substances, when washed 
with absolute alcohol and dried, are light yellowish powders, soluble 
in dilute acids and alkalis and reprecipiteted on neutralising their 
solutions. Jn. W. 

Development of Wheats and Formation of Starchi in the 
Grain. By Hubert (^Ann. Agron,, 17, 97 — 115). — ^The author has 
studied the development of the wheat jjlant in the light of the recent 
knowledge obtained as to the composition of straw. Deh6rain has 
shown that much of the undetermined matter in the ordinary analysis 
of straw consist of vasculose ; Wheeler and Tollens, that the sacohari- 
hable substance present in straw is not starch but straw gum, 
analogous to wood gum, giving by treatment with acids a reducing 
sugar called xylose; and the author (Arm. Agrov., 16, 358) has 
based on these discoveries a new method for the analysis of straw. 

The following table shows the composition of Bordeaux wheat 
grown at Giignon in 1890, at the different times of sampling : — 



1286 


ABSTRACTS OF CHEMICAL PAPERS. 


Composition of dry matter. 

May 13. 

J uiic 8 

July 2. 

July 16. 
Stems. 

Stems. 

Heads. 

Ash 

14*95 

11 *68 

9*26 

5 93 

12*19 

Nitro^enoiis matter (N x 0*25) .. 

21 *66 

9*81 

5*31 

9 85 

6-73 

Fat and chlorophyll 

3*50 

2 14 

1*93 

2*61 

1*88 

Substances soluble in water (ash 
deducted) — 

Reducini^ sugars 

6 *56 

4*99 

2 89 

1*92 

3*69 

Non-reducing sugars 

6*01 

6 15 

3*64 

2*57 

3 87 

Cums, tannins, <kc. 

none 

0*58 

8*33 

4*57 

7*68 

Cellulose 

20*18 

23*48 

26*32 

22*93 

27 *46 

Yasculose 


16*39 


13 *23 

13 *73 

8(raw gum (reckoned as xylose) . . 

IS 28 

26*93 

30*51 

30 50 

25 * 53 

Starch 

— 

— 

— 

6*22 

— 


99*16 

102*15 

101*46 

100 *33 

101 -u 


The ears of grain had by July 16 lost so much by attacks of birds 
that no analysis was made. The kilograms per hectare of the various 
ingredients contained in the plant at the di:fferent dates are given in 
the next table. 



May 13. 

June 8. 

July 2. 

J Illy 16. 
Stems, 

Stems. 

Heads. 

Total. 

Ash 


5^8 

573 

123 

695 

1260 

Nitrogenous substances . 


465 

328 

203 

531 

093 

Fat and ehlorophy 11 ... . 


101 

119 

54 

173 

194 

Reducing sugai'S 

76 

236 

179 

40 

219 

278 

Non-reducing sugars. • . . 

58 

291 

m 

53 

278 


Gums, tannins, &c 

— 

27 

528 

91. 

622 

7JH 

Cellulose 

2)1. 

1113 

1628 , 

i 473 

2101 

assn 

Yasculose 

105 

777 


1 273 

1081 

1419 

Straw gum == xjlotsc .. 

213 

1276 

1887 

629 

2516 

2638 

Starch 




128 

128 



These results throw some light on the source of the starch in the 
grain. The straw gum, i-eally contained in the stems instead of the 
starch or amylaceous substance formerly suppobed to accumulate there 
ready for transportation to the grain, does not appear to be the source. 
It increases in the straw regularly up to the end of maturation, form- 
ing 25^5 per cent, of ripe straw, is insoluble in w«iter, difficultly 
attacked by acids, and requires a long time for ti*ansformation into 
xylose. 

To throw more light on the point, analyses were made of different 
samples of grain (from another district) at different periods of ripen- 
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insf, viz., J aly 15 and 23 ; the detailed analyses are given in i he paper. 
At the earlier period the grain contains about 10 per cent, of reducing 
sngai*. A solution of this sugar heated with phenylhydrazine acetate 
gave an osazone melting about 210®, which nearly eoiTespouds with 
the melting point of phenylylucosazone ; the sugar should be glucose 
or levulose, probably glucose. The non-redneing soluble carbo- 
hydrate in the ^rain on July 15 gives the reactions of a dextrin; a 
search for saccharose gave a negative result. The non-reducing sub- 
stance in the young stems appeai*s to be dextrin also, so there is reason 
for supposing that the glucose and dextrin of the early grain are 
both simply transported from the stems. In the i*ipe grain no glucose 
is found, and it is, in all probability, one of ihe substances trans- 
formed into starch. It is certain that the starch is not formed eai-ly 
in the life of the plant and then transported, and it is equally certain 
that it is not formed by chlorophyll action during the matuiution, for 
at that period the leaves are yellow and withered. 

As to the nitrogenous mattoi*s, the author’s results confirm those 
of Pierre, which showed an accumulatiou in the straw and subsequent 
migration into the grain. J . M. H. M. 

Formation of Phlobaphenes. By A. Tsouircjh (Chem, Oentr , 
1891, i, 583; from Schweiz, Wochetischr, Pham?,, 29, 62 — 64). — With 
few exceptions, the tannins are found dissolved in the cell sap and 
ai*e oxidised either directly or, in the event of their being present in 
the form of glucosides, after resolution into their constituents, to red- 
brown phloba phones. To this class of compounds belong quina red, 
toimentilla red, filix red, ratanlica rod, illicium rod, nelken red, cinna- 
mon red, kino red, catechu red, &c. The tannins of the oak and 
sumach (Bhus coriaria) as well as the majointy of the pathological 
tannins are either not oxidised at all oi‘ but very slowly, and phloba - 
phenes are not formed. The fotmation of filix red takes place very 
slowly, whilst that of quina rod is very rapid, and in the case of the 
tannin in Owahma succir?ihra the author has observed the change 
take place at the end of 15 seconds. The behaviour of the tannins 
when subjected to heat varies greatly, some being very stable whilst 
others are equally sensitive. In the case of tea, if the loaves ai^e 
allowed to ferment and are then drietl, the phlobapheno is formed 
and the jiroduct is black tea, whilst if the leaves are heated directly 
after gathering, the tannin is desbrnyed and the phlobaphene is not 
formed, the product being green. J. W* L. 

Changes occurring during Ensilage. By 0. Kellukr, Y. 
Kozai aud Y. Mowr (Landw, Versuchs-Stat, 39, 105 — 114).— In con- 
tinuation of former reseambes, the authors have further examined the 
changes which occur in the nitrogenous portion of fodders in silage. 
It appears that when air is excluded the chemical changes do not 
result in a loss of nitrogen, and when such silage is dried as for 
analysis, ammonia is lost by dissociation of its organic salts ; as much 
as 23’3 per cent, of the total nitrogen may thus be lost (buckwheat). 
When nitrates are present (0-21 per cent, nitrogou in turnip leaves), 
as much as 10'3 per cent, of the total nitrogen may be lost ; this 
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correaponfl«! 'with a quantity more than that which is contained in the 
fodder as nitrate ; consequently it appears that tinder these conditions 
other nitrogenous matters are destroyed, but hitherto no explanation 
can be found for this condition of affairs. Drying silage before 
estimating its digestibility is not advisable ; the prote'ids of rye grass, 
buckwheat, &c., become less digestible after ensiling. E. W. P. 


Analytical Chemistry. 


Burette-float for Opaque Liquids. By H. Rny (Bpv,, 24, 2098). 
— For opaqne liquids, the author recommends the employment of a 
float with two bnlbs, so weighted that the upper and smaller one, 
which bears the usual horizontal mark, is above the surface of the 
liquid. The readings may then be obtained with as great accuracy as 
in the case of transparent liquids. H. G. C. 

Estimation of Free Hydroclxloric Acid in the presence of 
Acid Phosphates by means of Calcium Carbonate. By C. 
Friedhetm and H. Leo (PJliiger's Archh^ 48, 614 — 624). — ^Tn a fluid 
such as the contents of the stomach, where free hydrochloric acid and 
acid phosphates may occur, the acidify may be estimated in the 
following way : — ^Pree hydrochloric acid is neutralised by shaking the 
mixture with powdered calcium carbonate in the cold, cai’bonic 
anhydride being given off. The acidity of acid phosphates is not 
altered by this procedui*e. If the solution is titrated before and after 
treatment with calcium carbonate, the amount both of the free acid and 
of the acid phosphates is obtained. This method, previously published 
(Leo, Oentr, Med. 1889, Fo. 26), has been criticised by varions 
observers (Hoffmann, Wagner), and the present paper is cliiofliy con- 
cerned in answering these cidticisms- W. D. H. 

Detection of Chlorine and of Chlorides in presence of 
Bromides and Iodides. By G. DFKiois (7J///Z. ISoc. Ohm, [8], 6, 
66). — In addition to an aqueous solution of aniline for the detection 
of chlorine as described in a previous communication (this vol., p. 495), 
the author recommends a solution of phenol (40 grams) and aniline 
(5 c.c.) in water fi litre), which yields a beautiful blue coloration in 
presence of traces of hypochlorite, the reaction not being affected by 
the presence of traces of bromine- T. G. N*. 

Deteefdou and Estfauatiou of Iodine in Urine. By A. F. 
JOLLES {Zeit, anal, Ohem,^ 30, 288 — 292). — After the internal or 
ecEternal nse of iodine compounds, iodine appears in the urine. To 
detect it qualitatively, 10 c.c. of the urine should be mixed with an 
equal volume of coucentrated hydrochloric acid, and 2 or 3 drops of 
weak chlorine water run down the side of the test tube. In presence 
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of iodine, at the surface of contact a brown ring is formed, 
whioh turns blue on adding starch paste. When compounds of the 
indigo seiios are produced by the action of the chlorine, they give a 
similar ring, but one of much less intensity and situated below and 
separate from the iodine ring. Should the brown ring fail to turn 
blue with starch, this is probably due to the use of too much chlor- 
ine, and a weaker chlonne water should be tried. The test is very 
sensitive ; 1/500 per cent, is about its lower limit. 

The method recommended for estimating the iodine is to char the 
dry residue of the urine, and precipitate the iodine, together with 
more or less of the chlorine, by silver nitrate. The amount of silver 
iodide in the weighed precipitate is then ascertained by fusing part 
of it in a current of chlorine, and calculating from the loss of weight 
due to the displacement of iodine by chlorine. M J. S. 

Metaphenylenediamine as a Test for Active Oxygen. By P. 
Oazbnbuvb (cT. Fharm, 23, 542 — 544). — The reagent consists of a 
1 per cent, solution of the hydrochloride in OS'* alcohol, to which 10 drops 
of ammonia is added. Contact with air, or the passage of a current 
of oxygen, only causes a slight bluish-green tint after some hours. 
Oxygen under a pressure of 300 atmospheres does not colour the 
reagent. On the contra]^, when shaken up with platinum black, or 
animal charcoal, the liquid takes an indigo tint. All the blacks used 
for decolorising produce the same colour, and the tint varies with 
the decolorising power. Hydrogen peroxide gives an intense blue 
tint in the cold, whilst ozonised oxygen produces a reddish-brown 
coloration. The reagent thus indicates that the active oxygen in the 
latter case differs dynamically from the preceding cases. J. T. 

Belgian Method of Estimating the Soluble Phosphoric 
Acid of Superphosphates. By D. Gbispo (Zeii. ami. Ohem.^ 30, 
301 — 303). — It was formerly the practice to treat a weighed quantity 
of the phosphate with a large volume of water at once, and, after 
digestion with frequent shaking, to estimate the phosphoric acid in solu- 
tion, By this treatment, however, the phosphoric acid, the monocalcium 
phosphate, and the iron and alumininm sulphates attack the xin- 
decomposed tricalcic phosphate, forming compounds whioh are not 
soluble in feebly acid water, and therefore escape estimation. At a 
meeting of Belgian chemists held two years ago, the following 
pi*ocess was therefore adopted as one resembling more closely that 
which goes on in the soil : — 5 grams of the substance is rubbed dry 
in a mortal*, and then treated with a small quantity of water. After 
thorough disintegration and subsidence, die solution is decanted 
through a filter into a half-litre flask. This treatment is repeated, 
the contents of the filter being each time allowed to drain through 
before refilling. Pinally, the residue is rinsed upon the filter and 
thoroughly wadied. Any turbidity produced iu the filtrate by the 
admixture of the various washings is cleared by the addition of 
nitiic acid, before filling up to the mark and estimating by the 
molybdate method. M. J. S. 
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Assay of Ferric Hypophospliite. By F. X. Mot3BK (Pham. J. 
Trans , 21, 1177). — 0*2 gram of finely-powdered ferric hypophosphitc, 
1*0 gram of citric acid, and 25 c.c. of water ai‘e stirred together until 
the acid dissolYes ; then dilute ammonia is added gradually in order 
to decompose the hypophosphite, the ferric hydrate being largely dis- 
solved by the ammonium citrate. The mixture is fi*equently stirred 
for 10 minutes more, then 75 c.c. of a cold, saturated solution of 
mercuric chloride is added, and after that, liydrochloric acid, drop by 
drop, with constant stirring, until calomel begins to precipitate. The 
vessel is allowed to stand in the cold for half an hour, and for a 
further half hour in a water-bath at 100°. The weight of the 
mercurous chloride precipitated multiplied by 0'088934 gives the 
weight of the ferric hypophosphite. R. E». 

Bettendorf’s Arsenic Reaction. By H. Warndcke (Ohem. 
Oenir., 1891, i, 760 — 761; from Phcurm. Zeit, 36, 167 — 168). — In 
place of the stannous chloride solution in hydrochloric acid, prepared 
according to the PJiarm. Oerm. Ill, the author prefers dissolving 
1 part of crystallised stannous chloride in 2 parts of strongly fuming, 
38—40 per cent., hydrochloric acid. 

1 c.c. or 1 gram of the substance to be tested is added to 5 c.c. of 
the tin solution, the reaction being observed for 15 minutes. Calcium 
phosphate and zinc oxide dissolve to a colourless solution ; 1 gram of 
bismuth subnitrate causes a pale-yellow coloration, whilst 1 c.c. of 
Uq. fern sesquicJdorat. causes a weak, greenish coloration. In most 
cases, the substance under investigation is heated to boiling with the 
stannous chloride solution, but in the presence of bismuth subnitrate or 
ferric chloride, the coloration produced by these substances interferes 
with the arsenic reaction. J. W. L. 

Modification of Pettenkofer’s Method of Estimating Carb. 
onic Anhydride in Air. By A. Lebediezeff (Zeit mal. Ohem., 
30, 267 — 279). — The modification consists essentially in protecting the 
baryta solution completely from contact with unpurified air, or with 
caoutchouc, at any stage of the work. The bar^ store bottle and 
stopcock bumtte are connected so as to form a closed system, into 
which only purified air can enter, and the baiyta is measured into 
thin-wailed tubes, of pipette form, previously fiUed with purified air, 
which are then sealed before the withdrawal of the burette jet. The 
air bottle is fitted with a hollow glass stopper, carrying two stopcock 
tubes. One of the baryta tubes (the total bulk of which must be 
ascertained) is placed in ihe dry air bottle before the latter is filled with 
the air to be analysed. After aspiratiug through the bottle (which 
holds 7 to 12 litres) about 200 litres of air, the stopcocks are closed 
and made air-tight with a mixture of parafSn and wax, the baryta 
tube is broken, the bottle shaken for half-an-hour, and then left for 
24 hours. It is then inverted and connected to a small subsidence 
bottle (filled with purified air), into which its contents are allowed to 
flow. The pipette for removing an aliquot portion is inserted through 
a glass tube, with rubber connector, passing through the caontohouc 
stopper, and is then transferred to the titration hotfle through a 
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similar tulDe. The stopper of the titration bottle carries also the 
oxalic acid btirette and a soda-lime tube. All the apparatus is figured, 
and the various precantions minutely described. For the standard 
acid, Trommsdorf's “ acidvm oxalicttm purissinvum was crystallised 
seven times from hydrochloric acid, then from water, and air dried . 
But although dissolved in the proper proportion to correspond with 
1 milligram of OO3 per c.c., its actual value was found by two inde- 
pendent methods to be only 0*9752 milligrAm. Phenolphthalein was 
used as indicator. Special experiments showed that the baryta solu- 
tion, whether in the store bottle or in the sealed tabes, underwent no 
alteration during a month. Blank experiments with purified air in- 
dicated 0*128 voL in 10,000 of air. The estimations made up to the 
present time have only been for the purpose of testing the method. 
The results obtained in Odessa and its neighbourhood range from 
2*88 to 3*34 vols. per 10,000. M. J. S. 

Estimatioii of Carbonic Anhydride, By F. Tschaplowitz 
(Zeit. anal. Ohem., 30, 279 — ^282). — The following process is suitable 
for the estimation of small quantities of carbonates. The substance 
is decomposed by boiling it with dilute sulphuric acid in the flask A, 
and the carbonic anhydride evolved is absorbed by a measured quan- 
tity of potash solution in the vessel BFCf, which contains glass balls 
as large as peas. After filling the whole with purified air, there is 
measured into the bulb JEJ 25 c.c. of potash solution of about 1*6 per 
cent., with enough boiled water to cover the glass balls in 0. By 
suction at a, whilst h is closed, a paHial vacuum is produced, and 



sulphuric acid is then drawn into A from the stopcock funnel. When 
^e absorption of the .carbonic anhydride is complete, the balls are 

4 r 2 
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rinsed from H and F into 0 with hot water, and, after adding excess 
of barinm chloride (0‘8 to 1*0 gram), closing, shaHng, and leaving for 
two honrs, the residnal alkaline hydroxide is titrated in the vessel G 
by means of oxalic amd with turmeric indicator. The strength of the 
original potash is ascertained by a similar titration, and the difference 
is the amount neutralised by the carbonic acid. Test analyses show 
results ranging from 1*4 per cent, deficiency to 0*9 per cent, excess. 

• J* • S. 

Esthnation of Lithium in Mineral Waters. By E. Waller 
{Ohem. Oentr., 1891, i, 641 ; J. Amer. Ohem. Soc., 12, 214— 223).— The 
author has experimented with the methods of Meyer, Gooch, and 
Oamot for the estimation of lithium. 

In converting the alkalis into chlorides, it is to be noted that the 
barium precipiinte (sulphate and carbonate) carries down appreciable 
quantities of the alkalis, especially lithium, and in order to avoid 
error the washing must be very thorough, and the barium carbonate 
should be dissolved and zeprecipitated. The liabiliiy of lithium 
chloride to dissociate must also be remembered. In applying Meyer’s 
phosphate method, the chlorides are dissolved in a sn^l and known 
volume of water, precipitated with excess of disodium phosphate and 
sodium hydroxide, evaporated to dryness, redissolved in water, an 
equal volume of concentrated ammonia added, allowed 12 hours to 
precipitate, and washed with dilute ammonia. Gooch’s amyl alcohol 
method (Abstr., 1887, 528) gives the best results, provided the quan- 
tity of (^lorides does not amount to more than 0*2 ^mm. Oamot’s 
fluoride method includes a serious ttrror, the solubiliiy of lithium 
fluoride being 0*004 gram in 7 c.c. of the ammonia and ammonium 
fluoride, which is used for washing the precipitate. This washing 
liquid must be freshly prepared, and any silicon fluoride, which may 
precipitate, carefully filtered off. J. W. L. 

EstiznatioiL of Small Quantities of Silver in Lead Flux. By 
G. Heppe (Ohem. Oentr., 1891, i, 470 ; from Ohem. tech. Oentralanss., 
9, 11). — ^The author recommends the following method. From 
ISO — ^200 grams of the finely powdered lead flux is treated at a gentle 
heat with a saturated solution of lead acetate. The greater part of 
the lead oxide dissolves, forming basic acetate, the sflver remaining 
undissolved. After allowing to settle, the clear supernatant liquid is 
decanted, and the residue again treated with lead acetate. The 
portion remaining insoluble is treated with acetic acid, the solution 
concentrated, and the silver dissolved out with nitric acid and esti- 
mated in the usual manner. A small quantity of copper is almost 
always present, and frequently a little bismuth. J. W. L. 

Separa4dozL of Mercuric Sulphide team Sulphides of the 
Arsenic and Copper Groups. By K. Polstobpf and K. Bdlow 
(Arch. Fhaarm., 229, 292 — 309). — ^On digesting a mixture of mercury, 
lead, silver, bismuth, copper, arsenic, and antimony sulphides with a 
mixture of equal volumes of potassium sulphide and potassium hydr- 
oxide jsolutioi]^ the sulphides of lead, silver, bismuth, and copper 
are perfectly insoluble, whilst the sulphides of mercury, arsenic, and 
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antimony are dissolved completely. From tliis solution the mercury 
sulphide can be quantitatively separated by warming with ammonium 
chlomde. In the presence of cadmium or tin, the above method is in- 
applicable, It is convenient to employ a 15 per cent, solution of 
hydroxide ; the sulphide solution is prepared by saturating a measured 
volume of this solution with hydrogen sulphide, and then adding an 
equal volume of the hydroxide. The numerical results quoted show 
the method to be very exact. J. T. 

Manganese Ammomtun Ferrocyanide. By L. Blibi (JZeit. 
anal. Ghem,, 30, 282 — ^283). — On adding potassium ferrocyanide to 
an ammoniacal solution of a manganous salt in presence of ammonium 
chloride, the precipitate has the constant composition 

Mn(]!m4)2Fe(CN)6. 

Consequently, 1 c.c. of a solution containing 38*487 grams of crystal- 
lised potassium ferrocyanide in a litre will precipitate 0*005 gram of 
manganese. The precipitate is not soluble in acetic acid. 

M. J. S. 

Volumetric Estimation of Manganese. By L. Blum (Zeit 
anal. Ghem., 30, 284 — ^288). — Based upon the facts stated in the fore- 
going abstract, a method can be founded for the titration of man- 
ganese in presence of iron, strictly analogous to that of Donath and 
Hattensauer for zinc (this vol., p. 113 ; also Abstr., 1887, 183). The 
manganese solution is mixed with a little ferric chloride, and a large 
excess of ammonium chloride, tartaric acid, and ammonia, heated to 
boiling, and titrated with a ferrocyanide solution, the end of the 
precipitation being shown by bringing a drop in contact with acetic acid 
on a porcelain plate, when any excess of ferrocyanide produces a blue 
colour. In coloured solutions, especially such as from the presence of 
much iron have a strong yellow colour, the indication is by no means 
sharp. The process is therefore unsuitable for manganiferous iron, 
but manganese ores generally give a solution which is sufficiently 
colourless. The presence of zinc, or of ferrous ix*on, would cause the 
results to come out too high. The latter may be peroxidised by 
nitric acid, and the former is rarely present in manganese ores in 
noteworthy quantity. The ferrocyanide solution must be standardised 
with known quantities of manganese, since the commercial salt fre- 
quently contains sodium, and therefore precipitates more manganese 
4ian would be calculated from the equation. M. J. S. 

Separation of Ferric Oxide from Alumina. By F. Beilstefn 
and B». Ltjtheb {Ghem. Gentr., 1891, i, 809 — 810; from BuU.Acad. St, 
Pet&rsbourg, 13, 149 — 168). — ^The authors take advantage of the 
insolubility of basic ferric nitrate in solutions of salts, especially 
ammonium sulphate, and of the solubility of basic aluminium nitrate 
in such solutions. 

If neutral aluminium nitrate be heated on the water-bath until it 
ceases to lose weight, water and nitric acid are los^ and the basic 
nitrate, 2Ala0j,3N806,2H20, is formed. This nitrate is readily soluble 
in water, is not decomposed by heating to boiling, and is not precipi- 
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tated by ammonium sulphate. If the aqueous solution be hoUed with 
ammonium sulphate, a precipitate is formed which redissolves, in 
part, on cooling, and is free from sulphuric acid. If a solution of 
normal aluminium nitrate be evaporated to dryness on the water-bath 
with some ammonium nitrate, the formation of the basic nitrate is not 
interfered with. 

formal ferric nitrate, if heated on the water-bath, loses water and 
nitric acid with formation of several basic nitrates of varying com- 
position. They vary in colour from yellow to red and brown, and 
partly dissolve in water to a muddy, dark-red liquid. The solution 
proceeds more rapidly in hot than in cold water, but the solution is 
muddier, and passes through a filter still muddy, the solution not 
becoming clear even if left for several weeks. The iron is present 
in the colloidal state, and is precipitated by the addition of a few 
drops of ammonium, sodium, or copper sulphate. Water dissolves the 
precipitate somewhat, but it is quite insoluble in solutions of salts. 
It is readily soluble in hydrochloric acid, less soluble in nitric acid, 
and still less in sulphuric acid. By evaporating normal ferric nitrate 
with ammonium nitrate, similar basic nitrates are obtained. 

For the separation of the two oxides, the solution in nitric acid is 
evaporated to dryness and heated on the water-bath until acid ceases 
to be evolved. The residue is treated with hot water, broken up 
carefully, aud boiled for 10 minutes. After cooling, 2 — 8 c.c. of 
10 per cent, ammonium sulphate solution is added, the precipitaie 
allowed to settle, and then filtered. The filtration proceeds slowly 
through paper, and a layer of fine asbestos on a platinum cone will be 
found betto. The precipitate is washed with cold, and finally with 
hot, ammonium sulphate solution. The first portions of the filtrate 
are frequently not quite clear, and it is recommended to pass this 
through the filter a second time. A little alumina is frequently pre- 
cipitated with the ferric nitrate, but this may be entirely separated 
by dissolving the latter in dilute nitric acid and reprecipitating the 
basic ferric nitrate. The results obtained are satisfactory. 

J. W. L. 

Decomposition of Chrome Iron Ore by Means of the Electric 
Current. By B. F. Smith (Ber., 24, 2182?— -2185). — The chromium 
in chrome iron ore can be rapidly and accurately estimated by the 
following process, which is based ou the fact that when an electric 
current is passed through a fused mixture of potash and chrome 
iron ore, the chromic oxide is completely converted into potassium 
chromate. 

Caustic potash (30 — 40 grams) is melted in a nickel crucible placed 
on a thick copper-wii’e ring, which is connected with the anode of a 
battery; the finely divided mineral (0*1—0 5 gram) is carefully 
added, and then a platinum rod, connected with the cathode of the 
battery, is introduced into the fused mass through a hole in a watch- 
glass, placed over the crucible. A current of not more than 1 ampere 
is then passed for at least 30 — 40 minutes, but before finally breaking 
th6 current^ it is reversed for a short time, in order to bring about 
the oadda^an of pairtieles of the mineral which are enclosed in the 
hpon deposited on the cathode. The contents of the crucible are then 
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digested with, water, the solution filtered, the residue washed well 
with boiling water, and the chromium, which is present in the filtered 
solution as potassium chromate, estimated either gravimetrically or 
volumetrically by the usual methods; the portion insoluble in water 
should be completely soluble in warm hydrochloric acid, otherwise 
the mineral has not been completely decomposed. 

Quantitative experiments gave concordant results, which agreed 
with those obtained by Dittmar’s and by Genth’s method for the 
analysis of chrome iron ore. F. S. K. 

Detection and Estimation of Titanium. By A. Noyes (Ohem. 
Oe7iir., 1891, i, 812; from J, anal, Ohem., 5, 39). — 0‘1 ^am of the 
finely pulverised mineral is fused with 0*2 gram of sodium fiuoride 
and 3 grams of sodium hydrogen sulphate ; the fiux is treated with 
16 — 20 c.c. of water, filtered, and washed, so that the total volume of 
liquid does not exceed 30 c.c. The titanium is then determined 
colorimetrically by comparing the coloration produced by hydrogen 
dioxide with that obtained with a solution containing a known 
amount of titanium. The presence of iron interferes somewhat with 
the determination. The difficulty may be obviated by adding to the 
standard solution of titanium as much ferric sulphate as will produce 
the same coloration as the iron in the solution under examination. 
The strength of coloration produced by the hydrogen peroxide with 
the titanium may now be measured. If the test is only to be a quali- 
tative one, the solution is divided into two parts and hydrogen dioxide 
added to one, the yellow colour produced by any titanium be^ then 
readily detected. J. W. L. 

Solnbilily of ThalUtim Iodide aoid Estimation of Thallinm. 
By J. H. Long (ZeiL anal. Ohem., 30, 342— 344; from J. anal. 
Ohem.^ 2, 243).— ^ne part of thallium iodide requires for solution 
1*7,000 parts of water at 20®, but when the salt is simply washed with 
water on a filter, somewhat more water is required. Of 90 per cent, 
alcohol, 260,000 parts are required : when washing with alcohol on a 
filter, 1 part dissolved in 600,000. With 60 pei* cent, idcohol, 1 part 
dissolved in 37,000 parts on digestion; in 61,000 on washiug. In 
ammonia, whether of 6*6 per cent, or of 2*6 per cent., the same 
solubility ot 1 in 13,000 was found. Ammonia or 1*25 per cent gave 
the same solubility as water. In a 10 per cent, solution of potassium 
iodide, thallium iodide seems quite insoluble, and, even in a weaker 
solution the solubility is very small. The process recommended for 
estimation is as follows: — ^A small excess of potassium iodide is added 
to the warm concentrated solution of the thallium salt. After 
complete cooling, the thallium iodide is filtered off by a Gooch filter, 
-yTashed with 60 per cent, alcohol, and weighed after drying. A cor- 
rection may be made for the amount dissolved by the alcohol. 

M, J. S. 

Separation and Estimation of Antimony. By J. Thiele 
(Annalenj 263, 361 — S76 ). — The method of separating tin and 
antimony, based on the precipitation of the latter from the solution of 
the chlorides with metallic iron, is not an exact process ; in washing 
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the precipitated metal, even wlien tbe water lias been previously 
boiled, a considerable quantity of aniimony passes into solution ; the 
metal also undergoes osddation to such an extent that, in spite of the 
loss experienced in washing, the results sometimes come out too 
high. 

Antimony pentasulphide, obtained by precipitating an antimony 
solution with hydrogen s^phide, and then washing with carbon 
bisulphide in the usual way, is invariably impure ; when antimony is 
estimated as pentasulphide, the results obtained are too low. 

The author has made a number of experiments, the details of which 
are given, in order to determine the magmtude of the errors in the 
two methods of estimating antimony just referred to. F. S. K. 

Electrolytic Separations. By B. F. Smith and F. Muhb (Ber , 
24, 2175 — 2181; compare Amer. Ohem- 7, 12, 252; and J. Frank. 

129, 239; 131, 300). — Gkildcau be completely deposited from a 
solution of potassium aurocyanide by means of the electric current ; 
the deposition of palladium, on the other hand, from a solution con- 
taining excess of potassium cyanide, does not begin until a current 
of amp5re has heen passed for 36 hours. This difference in 
behaviour can he made use of for the separation of the two metals ; 
employing dilute solutions and a current of suitable strength (0*4 to 
1 c.c. of electrolytic gas per minute), the complete separation of the 
gold requires from 12 to 14 hours, and the deposited metal is free 
from palladium. 

Gold can also be separated from platinum, copper, cobalt, nickel, 
and zinc in a similar manner ; but in the case of zinc, the current 
strength must be at least 2 — 3 c.c. of electrolytic gas per minute. 

The results of numerous experimmits showed that the quantity of 
gold obtained in this way is, in the majority of cases, in excess of the 
theoretical, somei^es as much as 0*63 per cent. 

When a solution of silver and platinum in excess of potassium 
cyanide is electrolysed with a current strength equal to 1 c.c. of 
electrolytic gasper minute, the deposited silver is free from platinum ; 
mercury can be separated &*om platinum undex* the same conditions, 
employing a current equal to 0 2 c c. of electrolytic gas per minute, 
hut the separation of cadmium and platinum cannot be completely 
effected. F. S. K, 

Action of Hydriodic Acid on Substances containing 
Snlphur. By R. Bbkedikt and M. Bamberoeb (Monatsh.^ 12, 1 — 4). 
— Zeisel has previously observed (Abstr., 1886, 1079) that the 
method of estimating methoxyl by boiling the substance with hydr- 
iodic acid and determining, as silver iodide, the methyl iodide evolved 
is not available in the case of some compounds which contain sulphur, 
because the silver iodide is contaminated with sulphide, and, when 
an attempt is made to expel hydrogen sulphide, the weight of the 
silver iodide remaining falls below that required by theory. The 
authors have experimented with the object of ascertaining whether 
the p^snoe of sulphur invariably interferes with the estimation of 
methoxyl by this method. In their investigations, they made use of 
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Benedikt and Gh^ussner’s apparatus, the bulb of which was filled with 
a 10 per cent, solution of cadmium iodide and red phosphoims, 
whereby the hydrogen sulphide was almost entirely retained. The 
traces of silver sulphide sometimes contained in the precipitate were 
removed by gentle warming with dilute nitric acid. The following 
results were obtained : — (1) Potassium methyl sulphate, EIMeSOi 4- 
JHaO, gave, on boiling with hydriodic acid, too little methyl iodide 
and a considerable separation of sulphur. When, to the hydriodic 
acid, a little red phosphorus was added, a loss of methyl iodide 
occurred, and this loss seemed to be due to the formation of mer- 
captan, a substance which, in the form of mercury mercaptide, was 
found to be unattacked when boiled with hydi iodic acid of sp. gr. 
1'70. (2) Potassium sulphate was reduced by hydriodic acid to 

sulphur and hydrogen sulphide, and by hydrogen iodide and red 
phosphorus to sulphur. (3) Free sulphuric acid was acted on by 
hydriodic acid in precisely the same way as potassium sulphate. 
(4) Potassium paraphenolsulphonate gave rise to mach sulphur and 
hydrogen sulphide, and was completely reduced to phenol. (5) The- 
presence of substances containing sulphur, such as potassium 
sulphate, led to the production ot too little methyl iodide when 
nii^eugenol was boiled with hydriodic acid and red phosphorus. 

G. T. M. 

Esfimation of Uric Acid in Urine. By J B. Hayoraft {Brit 
Med. ii, 1891, 10 ; Froo. Boy. 8oo. Bdin.^ 18, 255 — ^258 ; and Zeit 
•physiol. Ohem.^ 16 , 436 — 455). — ^The author’s method of estimating 
uric acid in urine {Brit Med. ii, 1885) has been adversely criticised 
by Gossage (Abstr., 1889, 450) and SaJkowski {ibid.^ 1250), and 
favourably noticed by Herrmann (Abstr., 1888, 1225) and Czapek 
{ibid.). Salkowski alleges that there is no constancy in the amount 
of silver in silver urate, and quotes twelve analyses which support 
this view. In the present contribution to the discussion, it is alleged 
that errors are present in Salkowski’s tables, which, when corrected, 
place his results in accord with those of Haycraft. What they prove 
IS that, by his method, Salkowski finds about 14 milligrams less uric 
acid than by the silver process. The ratio between the silver and 
uric acid appears inconstant, because in weak urines a loss of 14 
milligrams will be comparatively heavy, whilst in stronger urines the 
loss will be less felt. This constant difference is due, in part, to im- 
perfections of Salkowski’s own method, but the mere existence of the 
constant difference is stated to prove the proposition that silver urate 
has a constant composition. This difference has been reduced to 
within the limits of manipulative error by Herrmann and Czapek. 

W. D. H. 

Estimatioii of Ash in Raw Sugar. By A. Stift (Ohem. Oentr., 
1891. i, 445 ; from Oster.^ungar. Zeit Zikh. ZwZ., 19 , 484 — 489). — 
Having used von Grobert’s method of burning the ash of raw sugars 
and sugar liquors with the aid of oxalic acid, the author finds that 
the results obtained coincide with those obtained by burning the ash 
alone. He finds, however, that the proportion of oxalic acid i*equired 
is, in most cases, very considerable, from twice the weight of the 
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sugar in the case of raw sugars to five times the weight of substauce 
in the case of molasses. To use less oxalic acid bj sprinkliug some 
more upon parts of the ash which have not burnt perfectly has not 
proved, in the author’s hands, an altogether succesrful modihcatiou. 

J. W. L. 

Estimation of Sugars with. Potasssima Cuprocarbonate 
Solution. By H. Ost {Bar., 24, 1634 — ^1636; compare this voL, 
p. 125). — These determinations were conducted in a manner similar 
to those already published; the maltose solutions were boiled for 
10 minutes before collecting the cuprous oxide ; as with other sugars, 
less attention to details is needed than is required by the use of 
Pehling’s solution. The following table embodies the results ; — 


Copper. 

llaltose 

h^^drate 

Maltose, 

anhydrous. 

Copper. 

Maltose 

hydrate. 

Maltose, 

anhydrous. 

50 

30-6 

29-1 

180 

107*7 

102-8 

65 

33-6 

81*9 

185 

110-8 


60 

36-5 

84-7 

190 



65 

39-4 

37-6 

195 

117*1 

111-3 

70 

41-4 

39-3 

200 

120-3 

114-3 

75 

45-3 

48-1 

205 

123-5 

117*8 

80 

48-3 

45-9 

210 

126*7 

120-3 

85 

61-2 

48-6 

215 

129-9 


do 

54 1 

51*4 

220 

133-1 

126-4 

95 

57-0 

54-2 j 

225 

136-4 

129-6 

100 

59-9 

67-0 

230 

189-8 

132-8 

105 

62-9 

59-8 

235 

143-2 



65-8 

62-6 

240 

146-7 

139*3 

U5 

68-8 

65-4 

245 

150-2 

142-6 

120 


68 2 

250 

163*7 


125 



255 

167*3 

149-4 

130 

77 -B 

73-8 

260 

161-0 

152-9 

135 

80-6 

76-6 

265 

164-8 

156-6 

140 

M'6 

79 4 

270 

168-7 

160-3 

145 

86-5 

82-2 

275 

172*7 

164*1 

150 

89-3 

85-0 

280 

176*7 

167-9 

155 

92-5 

87*9 

285 

180*7 

171*7 

160 

95-5 

90-7 

290 

184 9 

175-7 

165 

98-5 

1 93-6 

295 

188*5 


1?0 

101 o 

95-6 

298-6 

195*0 

185-2 

175 

104-6 

99-4 





The factor, Gu/maltose, employed in calculating the above table 
varies somewhat: it is 1'636 for 25 milligrams of maltose hydrate, 
1*676 for 75 milligrams, and 1’531 for 195 milligrams. J. B. T, 

Estimation of Milk-sugar. By J. Knowles and J. A. Wilson 
(Ohem, News.^ 63, 191 — 192). — ^The authors have compared the esti- 
mation of milk-sugar in milk by optical methods with determiuationB 
made gmvimetrically and volumetpically : — 1. By Fehling’s solution : 
Bemoving casein with acetic acid, precipitating in a neutral solution, 
and weighing as cupric oxide. 2, By runniug the diluted milk into 
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boiling Pavy-FeWing solution. 3. By treating the milk, after the 
i^emoval of casein by acetic acid, as in method 2. One set of results 
obtained was as follows : — 

Method. 1. 2. 3. Optical A. Optical B. 

Anhydrous sugar per cent. 4*63 4*71 4*78 5*03 4*92 

In optical method A, 70 c.c. of milk is treated with 6 c.c. of basic 
lead acetate, agitated, diluted to 100 c.c., and the observation taken 
at 60® in a 200 mm. tube. In method B, 50 c.c. of milk is treated 
with 2^ c.c. of basic lead acetate and 1 c.c. of mercuric nitrate, agitated, 
diluted to 57 c.c., and the observation taken in a 220 mm. tube. In 
both cases, an instrument of the Laurent type was used, and the 
specidc rotation of lactose for the D line was taken as 52*5. The 
Pavy-Fehling method is regarded as rapid and accurate, but the 
optical is preferred. When cane-sugar is present in the milk, the 
amount can be ascertained from the data obtained by noting both the 
optical activity and the reducing power. D. A. L. 

Asbestos Method of Milk Analysis. By F. T. Shutt {Oliem. 
Neu)s, 63, 160 — 161), — ^Numerous comparative experiments made 
with the asbestos and other methods of examining milk have led the 
author to declare in favour of the former method. Milk is weighed 
into tubes containing asbestos fibre, previously dried in a steam cnp- 
boai*d, then placed in a steam cupboard, through which a strong 
current of air passes, for 12 or 16 hours, at a temperature between 
85® and 90®, and subsequently cooled in a desiccator aud weighed. 
The numbers obtained are 0*34 to 0*49 per cent, lower than those ob- 
tained in the ordinary platinum dish method ; there is, moreover, no 
browning of the residue apparent in the asbestos treatment : reasons 
for these differences are suggested. Fat determinations by various 
methods did not differ much, but in some experiments slightly ]^her 
results were obtained by extracting in Soxhlet tubes and weighing 
the fat directly than in exhausting the solids in asbestos by means of 
Stutzer tubes, the increase being attributable to oxidation of the fat, 
inasmuch as in comparative exhaustions with Soxhlet and Stutzer 
tubes the latter not only yielded the higher results, but also proved 
more rapid. Numerous results of analyses are quoted to show that 
the asbestos method yields concordant numbers. B. A. L. 

Apparatus for the Estimation of the Fat in Milk. By E. 
MoIiINAEI (Ber., 24, 2204 — ^2209). — Of the numerous methods which 
have been proposed for estimating the fat in milk, the simplest 
and the quickest is that of Stokes (Abstr., 1890, 304) ; although 
many chemists have testified to the accuracy of Stockes* method, it is 
nevertheless attended with several sources of error. The author 
describes a form of apparatus with which, it is claimed, the fat de- 
ternodnation in a sample of milk can be accurately carried out by 
Stokes^ process in 30-^5 minutes. 

This apparatus consists of a flask A, about 90 c.c. in capacity, 
which is provided with a removable glass cover, and a second B, 
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about 75 C.C. in capacity, to the neck of which is fused a glass cock 
pierced in three directions. The ground neck of the flask B can be 
fltted air-tight into that of A so that the whole apparatus is shaped 
something like a sand glass ; one of the apertures in the glass cock 
on the flask B is connected with a capillary tube passing to the 
bottom of the flask B, and one with a capillary tube passing to the 
bottom of the flask A, whilst the third aperture serves to open 
communication between the air outside and the interior of either of 
the two flasks ; the flask A and its cover are tared once for all. 

The analysis is carried out as follows : — The milk (10 c.c.) and 
concentrated hydrochloric acid (10 c.c.) are placed in the flask A, 
the mixture carefully heated to boiling, and the boiling continued for 
not longer than 1^ minutes, the mixture being shaken from time to 
time ; after cooling in water, alcohol-firee ether (25 c.c.) is added, the 
flask B is fltted on to the flask A with the cock closed, and the 
whole is shaken for a few minutes, the pressure inside and outside 
being equalised occasionally in the usi^ manner. The whole ap- 
paratus is then inverted and, after 5 — 6 minutes, the dark-brown acid 
liquid is drawn ofE into the flask B, and the cock is closed; the 
apparatus is now inverted again, the flask A containing the ethereal 
solution is disconnected, a fresh quantity of ether (10 c.c.) is intro- 
duced iuto the flask B, and the mixture well shakeu. The acid 
liquid is Anally drawn off, the ethereal solution in the flask B 
mixed with that in the flask A, the whole washed two or three 
times with a little water, the water being drawn off with the aid of 
the flask B, and the ether evaporated. The fat remaining in the 
flask A is finally heated at 107 — ^llO*" for at least 10 minutes and 
twice shaken vigorously to aid the escape of water ; after cooling in a 
desiccator, the flank is weighed until constant. The results agree very 
.. well with those obtained by Soxhlet’s jprocess, the greatest difference 
being +0’08 per cent, when the milk is weighed and 0*04 per cent, 
when the milk is measured. 

The apparatus can also be employed in a large number of other 
qualitative and quantitative analytical processes. F. S. E. 

Estimatioii of Water in Butter. By 0. Henzold (Bied. Oentr.^ 
20, 429; from Milchaeit,, 20, 71 — 72). — ^20 grams of i^ited and 
cooled (in desiccator) pumice is weighed in a flat dish with a glass 
rod, into which the butter (10 — 2 grams) is put. The butter is melted 
in a drying oven, stirred, and dried for two hours in a water oven. 
More prolonged drying is not advisable as the butter will increase in 
weight. The results of several analyses are given in the original 
paper, showing the method to be trustworthy. N. H. M. 

Beteetioii of Margarin in Butter. By B. L^z:^ (Oom^t rend,, 
112, 813 — 815), — ^The attraction of strong syrup for the water con- 
tained in bntt^ is utilised to produce practically the same effect as 
centrifug^ separation. 1*5 c.c. of concentrated syrup is placed in a 
tube provided with a stopper, and having a mark indicatibog a volume 
of 10 C.C. The tube is heated in warm water, and butter is added 
gradually until the total volume of the contents of the tube is 10 c.c. 
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The tnbo is then agitated, tightly stoppered, attached to a strong 
piece of twine, and swung round rapidly for a short time. 

Pure butter separates into an upper layer of transparent fat, an 
intermediate layer of milky emulsion, and a lower layer of syrup. 
Margarin, on the other hand, shows no clear layer of fat, and the 
whole remains as an emulsion, with the exception of the lower layer 
of syrup. This difference makes it possible to detect 15 per cent, of 
margarin. 

Further, butter containing margarin shows, to a greater or less 
extent, that tendency to i*emain in superfusion which characterises 
the fat of margarin, and if tubes of genuine and suspected butter 
are allowed to cool together, the rate of solidihcation affords a valuable 
indication as to purity. C. H. B. 

Examiuatioii of Butter and Fats. By J. Kosno and F. Habi 
(JZeit. anoJ,. Ohem,^ 30, 292 — 300). — ^The amount of the volatile fatty 
acids in butter, as found by Reichert’s process, is not sufficiently 
constant to allow of the indirect estimation of butter-fat in margarin 
with any approach to accuracy. The amount of the soluble barium 
salts obtainable by saponifying the butter fat by barium hydroxide is 
far less variable, and at the same time exceeds enormously the pro- 
portion yielded by most of the other fats whose presence is at all 
likely. The process employed is as follows : — 5 grams of the fat is 
dissolved in 60 c.c. of hot alcohol, 40 o.o. of hot baryta water (17*5 
grams of barium hydroxide per 100 o.o.) is added, and the whole 
boiled for 3 — ^3^ hours with reflux condenser. Whsm cold, water 
is added to 300 c.c., and after mixing and filtering, 250 c.c. is treated 
with carbonic anhydride until the alkaline reaction has disappeared. 
It is then evaporated to dryness, redissolved, made up to 250 c.c., and 
filtered. The barium in 200 c.c. of the filtrate is determined as 
sulphate, and the amount of barium oxide corresponding with 5 grams 
of the fat is called its Baryta number.” The tbUowing values were 
found for a varieiy of fats. 


Fat. 

Baryta number. 

Fat. 

Baryta number. 

lanseod oil 

suUigiainB. 

18-7 

Butter a 

milligrams, 

288-5 

Poppy oil 

7-0 

>1 ^ 

216-9 

Olive oil 

9-4 

» c 

221-5 

Rape-seed oil 

17-6 

,, d .••••. 

216-4 

Sesame oil 

6-9 

» e ...... 


Earth-nut oil. 

22-9 

Beef tal^w... .. 

199-6 

Cotton-seed oil • 

29-1 

85-8 

Fisli oils ........ 

25 -2 to 52 -8 

Mutton tallow • . 

4-9 

Pslm-lcAmel oil .......... 

86-8 

Lard .. 

17-08 

Coooa-nut oil 

118-46 

Margarin a * . • • 

21-6 

Cocoa butter 

195-1 

,, 5 . • . • 

„ c . • • • 

21- 7 

22- 8 


M, J. S, 
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Estimatioii of Turpentine in Paints and Vamislies. By H. 
J. Phillips {Ohem. 63, 275). — ^Distillation in a current of coal 

gas is found to be efficient. A |— -piece is fitted into the tubulure of 
a retort, the side tube being connected with the gas supply, whilst 
the other serves for the thermometer ; a tube from the end of the 
retort passes through one hole in the stopper of a cooled tared 
receiver, whilst the other hole in the stopper carries a short piece of 
tubing, from which the coal gas escapes and is ignited ; during the 
distillation, the supply is regulated to sustain a very small flame. In 
this way the whole of the turpentine is obtained, and, moreover, the 
residuary products are in a fit condition to be further examined. 

D. A. L. 

Examination of Chinese Tea. By P. Dvorkovitch (Ber., 24, 
1945 — 1956). — The author criticises the methods of Peligot, Mulder, 
and Zoller for the estimation of theine in tea, and, regarding them as 
unsatisfactory, has devised the following process, which is said to be 
both rapid and exact. Ten grams of the finely powdered tea is 
treated with three successive quantities of 200 c.c. of boiling water, 
fire minutes being allowed for each digestion, and then boiled with 
two successive quantities of *200 c.c. of water, or more, if necessary, 
until the last extract is almost,. if not quite^ free from colonr. The 
extracts are made u]a to a litre, and extracted thrice with light 
petroleum to remove oil; &o. ; 600 c.c. of the washed solution is imen 
shaken with 100 c.c. of baryta water containing 4 grams of baryta 
in solution, filtered, and 583 c.o. of* the filtrate (corresponding with 
6 gratos of tea) mixed with 100 c.c. of salt solution (20 grams of salt 
in lOd O.O. of water), and thrice extracted with chloroform. The 
extraction is b^t effected by shaking snccessive small quantities of 
the solution with chloroform, since nothing further can be extracted 
from the solution after the third shaking under these conditions, 
and not more than 400 grams of chlorotbrm is required. After 
removal of the chloroform, by distillation to a small bulk aud subse- 
quent evaporation in a small dish and drying at 100^ the theiue is 
obtained in perfectly white needles. 

In the preparation of black tea the leaves are submitted to a 
fermentation, which has a most important iuflnence on the quality of 
the product, and, as Geissler has shown; is carried on at the expense 
of the tannin. With the object of estimating not only the tannin 
but also the decomposition products formed -^m it during the fer- 
mentation, or, in other words, determining the extent of the termenta- 
tion, the author has improved Lowenthal's method of oxidation with 
potassium permanganate in the presence of indigo-carmine. The 
solutions required are the following : — (1.) Decmormal oxalic acid; 
(2) a potassium permanganate solution of such a strength (approxi- 
mately 8‘6 ga^B in the litre) that 130 grams are equivalent to 100 
grams of decmormal oxalic acid ; (3) dilute sulphuric acid containing 
200 grams of ordinary acid to a litre of water; (4) haryto-water 
containing 4 gmms of baryta to 100 c.c. of water ; and (5) an indigo- 
carmine solution prepared by mixing 50 grams of pure indigo- 
carmine paste with water, adding 50 gran^ of. sulphuric acid wd 
a Ktre of water, filtering, and diluting until 25 c.c. of the solution 
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require 20 c c oE the permanganate for oxidation. The tea solution 
(10 grams in the litre) is prepared as already described, and of this 
40 c c. is diluted with 500 o.c of water, treated with 25 c.c. of the 
indigo-carmine solution and 25 c.c. of dilute sulphuric acid, and 
titrated with permanganate until the yellow colour becomes evident. 
The manner in which the permanganate is added is of considerable 
importance, and the author states that in the titration of the indigo- 
carmine solution 18 c.c. of the permanganate is added at the rate of 
2—3 drops per second, and the remainder at the rate of 1 drop per 
second, and that in the titration of the tea with indigo-carmine 23 c.c. 
of the permanganate is run in first of all, then 2 — 3 drops per second 
is added, and finally only 1 drop per second until the reaction is com- 
pleted. if more than 38 c.c. of permanganate is required in the latter 
titration, a smaller quantity of the tea solution s&)uld be taken for 
the analysis. The amount of the fermentation product is then esti- 
mated. For this purpose, 80 c.c. of the tea solution is mixed with 
20 c.c. of baryta- water, filtered, and 50 c.c. of the filtrate correspond- 
ing with l/25th of the tea extract is diluted with 500 c.c. water, mixed 
with 25 C.C. of dilate sulphuric add, then with 25 c.c. of the indigo- 
carmine solution, and Idtrated with permanganate, 18 c.c. of the solu- 
tion being run in, first of all, then 2 — 3 drops per second added, 
and finally 1 drop a second un^ the reaction is ended. The amount 
of permanganate employed, less that required for the oxidation of the 
indi^-carmine, indicates the amount of decomposition products of 
tannin, or, more correctly, the degree of fermentetion which Ih© tea- 
leaves have undergone. The percentage of tannin and of the fer- 
mentadon product ia calculated by multiplying the weight of oxalic 
Amd equivalent to the number of c.c. of peimanganate employed in 
the oxidation by 31'8, since 63 grams of oxalic acid, according to the 
aruthor’s experiments, correspond with 31'3 grams of tannin, and not 
with 412 grams as stated by Neubauer. 

With regard to the comparative values of teas, the author states 
that the higher the proportion of theme to the total amount of tannin 
and fermentation pr^ucts, the more valuable is the tea. The analyses 
<p. 1303) of teas of the first crop of 1890 are quoted in the paper. 

W. P, W. 

Quantitative EstliaatioxL of Prot^ds. By L. Dewoto' (zkt 
physiol. OJiem.^ 15, 465 — 476). — As all proteids but peptones (and 
deuteralbnmose derived from protalbnmose) are precipitated by 
heat and ammonium sulphate, a method is suggested by means of 
which the most ordinarily occurring proteids in ef&sions, blood, nrine, 
dic , may be estimated. In a few cases, however (four oases of pneu- 
monia and one of phthisis with empyema), true peptonuria was 
observed to occur. 

The method consists in precipitating the proteids by saturating 
with ammonium sulphate and boiling ; the reaction of the liquid may 
be add, neutral, or alkaline. The precipitate is collected, washed, 
and weighed in the usual manner. W. D. BL 
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New Bands and Lines in the Emission Spectrum of the 
Ammonia-Oxygen Flame. By J. M. Edbr {MonatsK 12, 86—88 ; 
compare Magnanini, Abstr., 1890, 97). — ^By employing the method 
of spectrophotographic inyestigation, the author has discovered in 
the spectrum of ’^e ammonia-oxygen flame some 240 new lines 
haying wave-lengths varying from \ = 5000 to \ = 2262 in the 
extreme ultra-violet. 

The emission spectrum of ammonia shows seven very characteristic 
bands, one of which occurs between the red and the ultra-violet, and 
the other six, flve of which much resemble each other, in the ultra- 
violet. The wave-lengths corresponding with the most important lines 
in the different bands have been deteimined, and are given in this 
preliminary communication. G^. T. M. 

Molecular Befractive Energy of some Triethylsulphine 
Derivatives. By B. NAbm and T. Costa (Gazzetta, 21, 217 — ^228). 
— From a determination of the molecular refractive energy of tri- 
ethylsulphine iodide {Gazzetta, 21, 188), the authors recency calcu- 
lated an exceptionally high value for the molecular refractive energy 
of the sulphur in these compounds. The following experiments were 
accordingly made with the iodide, chloride, and hydroxide of triethyl- 
sulphine, in order to determine ilie extent of this variation and the 
effect of the presence of oxygen in the molecule. The principal 
results obtained are exhibited in the table on p. 1306, from which it 
appears that the molecular refractive energy of the iodide remains 
constant in the same solvent, but varies in different solvents; the 
value calculated for the sulphur is accordingly very high. The 
cldoride yields similar, but shghtly lower, values. 

Walters's constants (Abstr., 1890, 202) were also calculated with 
moderately concordant results. The intoduction of oxygen into the 
molecule occasions a considerable fall in the molecular refractive 
enei'gy of sulphur, although the type of the compound remains un> 
changed. The decreasing values given by sulphur in compounds 
built up on the types of Br sSO, SOs, and SO3 (JSiend, B. Acad. Linoei^ 
1885, 1) indicates the existence of some relation which is at present 
being f^her investigated. S. B. A. A. 

Strength of Solutions Estimated by their Beflractlon. By 
H. 0. G. Bllingeb (7. pr. Ohem. [2], 44, 162 — 157). — The author 
uses an Amagat-Jean oleo-refractometer, but prefers to call it a 
“ diSerence-refractometer.” The rays from a stearin candle are passed 
first through a collimator which has a vertical shutter in place of a 
slit, movable by a millimetre screw, and then through the solution 
to be tested, contained in a hollow glass prism which is surrounded 
by a glass cell with parallel sides, iiidf surrounded by a similar cell 
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into wbicTi warm water can be placed to raise tbe temperature. The 
field of the telescope, which is fixed on the same axis as the 
collimator, contains a glass scale graduated into 100 parts, 40 on the 
left, and 60 on the right of the zero. This scale can be mored to 
the right or left by a fine adjustment. It will be seen that the field 
is thus divided into light and dark. 

The cells are first filled with distilled water and the scale moved 
until the edge of the daa*k space corresponds with the zero mark ; 
the solution to be tested is then put into the prism in place of the 
water, distilled water remaining in the other cells. The solution, 
having a ^eater refractive index than the water, will cause the 
boundary line of the dark space to move to the right or left, according 
to the position of the prism, to a greater or less extent in proportion 
to its strength. For instance, a solution of sodium chloride contain 
ing 0*01 per cent, shifts the dark space 0*75 division ; a solution con- 
taining 1 per cent, shifts it 7*5 ; one containing 2 per cent, shifts it 
15. The greatest accuracy is attained by diluting a solution which 
gives a high defiection. 

The author, by using solutions of known strengths, has calculated 
the “ parts per thousand factor for various salts, that is, the number 
by which the deflection must be multiplied in order to find the parts 
of the solid per thousand of the solution. A table of these factors, 
together with examples of the accuracy attainable, is given. The 
method is applicable to salts, sugar, dextrin, gum, and alcohol, and 
is exceedingly rapid. A. G. B. 

Electrical Conductivity of Solid Electrolytes. By J. Bosen- 
THAL (Ann, Fhys. Ohem. [2], 43, 700 — 722). — The author has investi- 
gated the infi.uence of temperature on the conductivity of electrolytes, 
using Eohlrausch’s method, and making contact with mercury, or 
(above 100®) with Bose’s fusible alloy. He finds that exact quanti- 
tive determinations can scarcely be made, on account of the uncei*- 
tainty involved in imperfect elec^cal contact of the electrolyte with 
the metallic part of the circuit, so that his numbers have only a 
x*elative value. The conductivity of the substances studied increases 
as ihe temperature is raised. Solid lead chromate kept at a constant 
high temperature exhibits a diminishing conductivity with the time, 
the rate of diminution being the greater as the temperature is 
higher. 

Lead chloride, bi'omide, and oxide conduct better at any definite 
temperature if ihey have been previously exposed to a higher tem- 
pex^ature. Lead chloride, bromide, and iodide are all very plastic 
below their meltii^ points — ^a feet which explains, in the author’s 
opinion, why the melting point is not a singular point in the curve of 
oonduciuvity, as Graetz observed in numerous instances. 

The conductivity was found to depend to a great extent also on 
the state of aggregation of the solid : for example, lead chloride 
which had been precipitated and compressed had a much greater 
resistance than the same substance when fused, powdered, and then 
compressed. J. W. 
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Molecular Changes in Metals as ^own by their Electrical 
Conductivity- By H. Lb CnAaELiLR {Zeit, physihaL Ohem., 8, 
183 — 187). — That molecular changes take place abruptly at certain 
temperatures in certain metals wHch are being heated has already 
been shown by Osmond (Abstr., 1887, 14 and 219), these molecular 
changes being indicated by sudden changes in the physical properties 
of the metals at the point in question. The author endeavoured to 
measux*e the changes in length which accompany these moleculaa'^ 
changes, but owing to experimental diMculiies could obtain no satis- 
factory results, except in the case of steel, a sample of which contain- 
ing 0*9 per cent, of carbon showed a sudden increase in length of 1 mm. 
per metre at the point of recalescence (730°). Measurements of the 
electrical conductivity, on the other hand, led to more definite results. 
Metals which undergo no molecular changes have a conductivity 
which increases uniformly with the temperature. The same law 
holds also for the other metals above the temperature at which the 
last change takes place, for instance, for nickel abo7e 340°, and foi* 
iron above 850°. Below these points, the increase in conductivity 
with the temperature is not uniform, but the temperature coefficient 
undergoes abrupt changes at certain places. 

The point of change of iron, 850°, is not changed by the 
presence of either laige or small quantities of carbon and silicon. 
Alloys of iron and nickel do not show two points of change each 
corresponding with that of the metals alone, but have only one point 
of change, which occurs somewhere between that of nickel, 340°, and 
that of iron, 850°. This behaviour leads to the conclusion that in 
these alloys the iron and nickel are not merely mechanically mixed, 
but have entered into more intimate combination, either in the form 
of a chemical compound or an isomorphous mixture. Alloys of 
nickel with copper and zinc behave, on the other hand, as mixtures 
of these metals, the change not tai^g place abruptly at any par- 
ticular temperature, but b^g distributed over an interval of about 
100°. Perronickel containing 25 per cent, of nickel and 0’8 per cent, 
of carbon shows in its normal state no point of molecular change above 
0°, but when treated with moist hydrogen, which oxidises the carbon, 
it becomes magnetic, and on heating has a point of change at 550°. 
On coohng, however, the reverse change only takes place at some- 
where between 0° and 100°. 

In the course of these experiments, the author had occasion to 
observe that silver above 600° absorbs hydrogen, this absorption 
causing a lowering of 30° in the melting point of the metal. 

H. 0. 

Molectilar Conductivity of Acids in various Solvents. By 
K. BDirtwio {Ann, Fhys, Ohem,^ 43, 839 — 840). — ^The author gives 
the molecular conductiviiy and temperature coefficient in the 
formula fe = ko (1 + of formic, acetic, butyric, and oxalic 

acids dissolved in methyl, elhyl, and amyl alcohols. As in the case 
of aqueous solutionB, the molecular conductiviiy usually increases 
with increasing dilution ;; hnt there are exceptions to this rule. Eor 
example, foimio acid in eihyl and in methyl alcohol, and oxalic acid 
in ethyl aUsohol, show maxima and minima in the curve for molecu- 
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lar conductivity. When the molecular conductivity is at a maximum, 
the temperature coetOlcient is at a minimum, and vice versd. 

J. W. 

Electrochemical Investigations. By F. Exnes {M(matsh.^ 12, 
276 — 303). — ^The author has measured the difference in potential 
between various metals on the one hand and aqueous solutions of 
the halogens and halogen acids of different concentration on the 
other ; the method employed is identical in principle with that pre- 
viously described (Abstr , 1889, 456), and the results are given in 
tables, and in the form of curves. F. S. K. 

Formnlse for Electrolytic Dissociation. By J. D. van der 
Waals (ZeiL phydkal . 8, 215 — 222). — Considering the 

formulae for electmlytic dissociation, the author arrives at conclu- 
sions similar to those of Arrhenius, th&n the heat generated by the 
union of the ions of a salt is either very small or, in some cases, even 
negative. This result may be explained by assuming that the attrac- 
tion between the ions and the solvent is very great, greater in some 
cases, even, than that between the ions themselves. H. C. 

The Nature of Flame. By N. Teclu (7. jpr. OJiem [2], 44, 
246 — 255). — The author describes the following experiment made 
with Heumann’s “G-as Explosion Apparatus,” Fig. 1. When the 
Woulffe’s bottle is filled with illuminating gas by the bent tube, and 
the latter lighted at a, on shutting off the gas and removing the 
stopper at h, air enters, and the fiame gradually loses its luminosity, 

Fio.l. 



going through a succession of changes ; finally, a greenish-coloured 
cone is formed inside the fiame, which diminishes rapidly in size, 
divides from the outer portion, and passes down the tube as a separate 
fiame until it reaches the bottle, when the mixture of air and gas in 
it explodes. 
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A modification (Fig. 2) of the appaiaius was then devised. A has 
a capaciiy of 1 litre, and is furnished with a tube B, 350 mm. long 
and 10 mm. in diameter, the tube C serving to pass in the gas. On 
lighting the gas at / and shutting ofi the supply, the same phenomena 
are observed as with Heumann’s apparatus, and, if air is passed 
through C at the moment when the fiame divides, the separated 
portion of the latter passes downwards with increased rapidity; 
when, however, the tube C is pushed up, so that a is as near as 


Fie. 2. Fia 3. 



possible to and gas is passed through it, the flame is again driven 
upwards ; whence it appears that the downward motion of the flame 
is dependent on the velocity of the combustion, and, since the motion 
of the gaseous mixture is upward, and, therefore, in the opposite 
direction to that of the flame, the latter will take up a position cor- 
responding with the resultant of these two motions. 

By ^ploying the apparatus shown in Kg. 3, the author has succeeded 
in bringing the lower flame to a flxed position. A is a tube 600 mm. 
long and 20 mm. in diameter, and has a funnel, 80 mm. in diameter, 
attached to it by means of a stopper ; C is a tube 3 Tn-m. in diameter, 
haring a bulb o sufSlciently large to close the funnel when placed in 
the apex. inserted into the funnel, a stream of gas passed up, 

and, after lighting it at/, the tube 0 be lowered, air will enter with 
the gas, the flame loses its luminosily, and soon becomes bluish, and, 
on fnrtlmr lowering 0, the flame (as in the experiment first described) 
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divides. When the gas pressure is constant and the air quite still, the 
ilame which has descended into the tube A can be kept in the same 
position for any length of time. It is then seen that the cooler upper 
flame at /, which obtains its oxygen from the sniTOunding air, has its 
surface turned upwards, whilst that of the lower greenish-coloured and 
very hot flame is turned downwards. A portion of the gas is therefore 
burnt in the tube by means of the air mixed with it ; whilst the other 

g ortion passes upwards and is burnt in the upper flame. By raising 
' both flames can be made to approach one another, and, when in 
contact, a flame resembling that of a Bnnsen burner results. The 
Bunsen burner flame, therefore, appears to consist of two conical 
flames of diflerent heights ; in the outer one that part of the gas 
which escapes burning in the inner flame is burnt at a relatively low 
temperature by the outside air, whilst in the inner flame, the height 
of which is conditioned by the velocity of the combustion (see above), 
the gas is burnt by the air entering from below. When the amount 
of gas passing into a Bunsen burner is diminished so that the relative 
quantify of air is increased to such an extent that the flame divides, 
it burns below. The structure of the Bunsen flAme can be shown by 
holding within it strips of wood 200 mm. long, 100 mm. wide, and 
6 mm. thick, charred figures being produced; the burners which 
give the best indications are those in which the difference in the 
height of the two flames is large. These figures represent horizontal 
or longitudinal sections of the flame according to the position in 
which the strips of wood are held, and they show that in the inner 
flame the heating surface inclines towards the centime, whilst in the 
outer flame it inclines outwards. A. B. L. 

Thermocliemistry of Organic Chlorine Compounds. By 
Bjbrthblot and Matignon {Oompt. rend,^ 112, 1102 — 1107). — ^Deter- 
minations of the heat of formation and heat of combustion of carbon 
compounds containing chlorine have hitherto been inaccurate in con- 
sequence of the difficulty of converting the chlorine into a definite 
product. Accurate results can, however, be obtained by exploding 
the compound in the calorimetric bomb in presence of a solution of 
ai'senious acid. All the chlorine is thus converted into hydrochloric 
acid, and the arsenious acid remainizig is estimated. Garbon chlorides 
and other compounds rich in the halogen are mixed with camphor 
before being burned. The following results were obtained : — 



Heat of oozn- 
bustion. 
Constant 
Tolume. 

Heat of com- 
bustion. 
Constant 
pressure. 

Heat of 
formation. 

Ortliodichlorobenzene (solid) .... 
Boxnolilorobeiizene (solid) 

676*4 Cal. 
532*4 „ 

182*0 „ 
182*8 „ 
69*3 „ 

100-15 „ 

676-? CW. 
681*6 „ 
181*2 „ 
181*8 „ 
68*8 „ 
99*96 „ 

+86*7 OaL 
+68*0 „ 
+86*2 „ 
+26*0 „ 

+ 64*2 , 
+48*2 „ 

'H'ftTftnTiloTwfTtii.Tift (s(^d) ........ 

Tetraohloretliylene (liquid) ..... 
Carbon tetracmoride (dquid). . . . 
Oblorofbnoi (liquid) 
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CcHe gas + 6OI2 = CeCle sol. + 6H01 gas develops + 205*2 Oal. 


CaHe + 6CI3 = OaCle soL + 6H01 gas „ +193*0 „ 

O3H4 + 401a = CaOU Hq. + 4H01 gas „ +128*8 „ 

CaOU liq. + CI3 = OaCle sol. .••••«•••• ,, +60*0 „ 

CH4 + 401a = COUgas + 4H01 gas „ +116*6 „ 

CS4 gas + sola = OSClsgas + SSClgas ,, +83*1 


The sahstitatioii of chlorine in the gaseons state develops 30 to 32 
Cal. per atom in the paraffin series, and a slightly greater quantify 
of heat in the benzene series. The addition of chlorine causes almost 
exactly the same thermal disturbance. 0. H. B. 


Gonstitutioii and Heat of Formation of Bibasic Erythr- 
osddes. By Db Foeobakd {Gompt, rend,^ 112 , 1133 — 1136 ) : — 

04E8Na204: — ^Heat of dissolution at 16 ® +1249 Oal.; heat of 
formation (0 and Ka sol., H and O gas) +807 8 Cal. 
G4HaNaaOi,4HaO : — ^Heat of dissolution at 15 ° — 2*25 Cal. 
G4H8Na804,2N^a0H : — Heat of dissolution + 29*28 Cal. 
G4HaNaa04,2Ha0B[,9^Ha0 : — ^Heat of dissolution + 1*79 Cal. 

From these results it follows that — 
r sol. + HaOH sol = OiHsHaaOi 

J sol. + HaO sol develops — 0*725 Cal. 

] C4H8Na304 sol. + HaO liq. = C4H!,Na04 


L soL+FTaOHsol „ + 2*155 „ 

04HaNa04 sol. + iNsaO sol. = 04H8l5ra304 

sol. + |HaO sol „ + 16*28 „ 

C4H9Na04 sol. + Ha sol. = G4H8Haa04 8 ol. 

+ H gas „ + 31*165 „ 

C4H10O4 sol. + Haa sol. s C4H8Haa04 sol. 

+ H3gas.«..« „ +69*305 „ 

{ G4H8Naa04 sol. + 4 HaO sol. = 

G4HBHaa04,4Ha0 sol „ + 9*02 „ 

C4lB[8N^aa04 sol. + 4H2O liq. = 

C 4 H 8 Na 804 , 4 Ha 0 soL „ + 14*74 „ 

G4HaHaa04 sol. + 2 HaOH sol. = 

C 4 H 8 Ha 804 , 2 Na 0 H sol „ + 2*93 „ 

C4H^aa04,2Ha0H sol. + OJHaO sol. = 

04 H 8 Ha 804 , 2 Ha 0 H, 9 JH 30 sol „ + 13*91 „ 

G4HJNa30i,2HaOH sol. + 9 |HaO liq. = 
G4HJSraa04,2Na0H,9iH30 sol „ + 27*49 „ 


The addition of sodium hydroxide to disodium exythroxide de- 
velops heat, and hence a true compound is formed. The heat of 
hydration of the erythroxides is practically constant for the same 
proportion of water, hnt is always small; hence the alteration of 
the hydrates in solution. The thermal disturbances indicate that 
the compounds have the constituiaon indicated by the formulse 
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given. In all the reactions, the thermal distnrhaxxces are about 
+ 7 Oal. lower than they would be if C 4 Hio 04 were substituted for 
04 H 9 Nra 04 , and hence the two primary hydroxyl groups have not the 
same function. G. H. B. 

Thermochemistry of Propionic Acid and of the Alkaline 
Propionates. By G. Massol {Gompt rend,^ 112, 1136 — 1137. — Projj^- 
iowLc Add, — Heat of dissolution +0*62 Cal. ; heat of neutralisation by 
potassium hydroxide in solution +12*95 Oal., by sodium hydi*oxide 
+12*49 Oal., these values being practically identical with the corre- 
sponding values for acetic and butyric acids. 

Fotassium propionate forms a white, ciystalline mass, which becomes 
anhydrous at 100®; heat of dissolution +3*02Cal; C 3 H 2 O 3 liq. + 
KOH sol. = GsHsKOa sol. + HaO sol. develops +24*4ij Cal., a number 
identical with the corresponding number for potassium acetate. 

Sodium propionate crystallises with 2 mols. H 2 O, becomes an- 
hydrous at 100 °, and is very deliquescent ; heat of dissolution of the 
anhydrous salt +3*05 Oal. ; O^HeOa liq. + HaOH sol. = CsHsNaOs sol. 
+ HaO sol. develops +21*27 Oal., the corresponding number for 
sodium acetate being +27 Oal., and for sodium butyrate +21*7 Oal. 

0. H. B. 

Heat of Dissolution of Carbon Compounds in various Alco- 
hols. By W. Timopj^bfp (Oompt, rmid,^ 112, 1137 — ^1139 and 1223 — 
1225). The solubility is expressed (table, p. 1314) in terms of the 
number of molecules of alcohol required to dissolve 1 mol. of the 
add. The heats of dissolution were measured at 12 — ^14®. 

In the case of the two bibasic acids, the molecular solubility de- 
creases as the molecular weight of the alcohol increases, whilst the 
heat of dissolution varies in the contrary direction. In the case of 
the monobasic adds, the values are all somewhat close, but an increase 
in the heat of dissolution is accompanied by a decrease in the 
molecular solubility. 

Experiments with the same three alcohols and cadmium iodide, 
mercuric chloride, naphthalene, and carbamide show that the same 
law holds good, namely, increased heat of dissolution corresponds 
with a lower molecular solubility. In the case of methyl alcohol and 
mercuiic chloride, the curve of solubility indicates the formation of 
a compound. A solution HgOh -h 25 OH 4 O deposits at 0® crystals 
of the composition HgCl 3 , 2 C£[ 40 , but at 85®, this solution behaves 
like the others. Carbamide is an exception; the solubility and heat 
of dissolution in ethyl alcohol are both greater than the corresponding 
numbers for propyl alcohol. 

The ratio of the heat of dissolution of one and the same substance 
in methyl alcohol to its heat of dissolution in ethyl alcohol is practic- 
ally identical with the ratio of its heat of dissolution in ethyl alcohol 
to its heat of dissolution in propyl alcohol. G. H. B. 

Thermocheinistry of the Caznphene Series. By BjBBTHELor 
and !Mationon {0<mpL rend,^ 112, 1161 — 1170). — ^The combustions 



Methyl alcohol. Ethyl alcohol. Pirox^l alcohol. 
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were made in the calorimetric bomb, the modification previously 
described bein^ used in the case of the halogen compounds. 



Heat of combastion. 

Heat of 
formation. 

Constant 

volume. 

Constant 

pressure. 

Tcretenthene 

Citrene 

Camphene hydrochloride 

Terpilene dmydxochloride. • • • . . 
Terebenthene hydrochloride .... 

-(-1488-6 0(0. 
-(-1471-1 „ 
-(-1467-6 „ 
-(-1465-5 „ 
-(-1467-0 „ 

+ 1490-8 OaL 
+ 1473-8 „ 

+ 1469-8 „ 

+ 1467-7 „ 

+ 1469-2 „ 

+ 4*2 Hq. 

+ 21-7 „ 

+ 64 ’6 ctyst. 

+ 106*9 „ 

+ 65*1 99 


The heat of combustion of citrene is practically the sum of that of 
cymene and hydrogen, and hence the union of the two latter to form 
citrene would develop no heat. It follows that citrene and its iso- 
merides are not cymene hydrides, and do not belong to the benzene 
hoiues, but are more easily converted into the latter the smaller the 
thermal disturbance that the change involves. 

The heat of formation of citrene is practically identical with that 
of camphene (22 Cal.), and the conversion of terebenthene into cam- 
phene would develop +18*6 Cal. and into citrene +17’6 Cal. This 
great development of heat does not result from an alteration in 
molecular weight or in chemical function, but fi'om an increase in the 
stability of the system. 

The formation of camphene hydrochloride from crystallised cam- 
phene and gaseous hydrogen chloride develops +21*7 Cal., a value 
somewhat greater than that for amylene hydrochloride (+17*6). 
The formation of the terpilene dihydrochloride from liquid citrene, 
and the gas develops +40*2 Cal., which gives practically the same 
value for each molecule of hydrogen chloride. The formation of tere- 
benthene hydrochloride under similar conditions develops +38*9 
Cal., the thermal distebance being made up of the heat liberated by 
the conversion of the terebenthene into the camphene type (418*6 
Cal.), and its subsequent combination with hydrogen chloride, the 
latter change developing +20*3 Cal. ^ 

Calorimetric experiments on the direct saturation of these hydi'O- 
carbons with hydrogen chloride are very difficult, but the ;results 
agree well with those obtained by combustion. The heat of dissolu- 
tion of citrene dihydrochloride in citrene is —4*66 Cal., and the heat 
of dissolution of terebenthene hydrochloride in terebenthene is 
— 0*76 Cal. The excess of heat developed by the action of hydrogen 
chloride on terebenthene is not due to the crystallisation of the 
product, but to a partial conversion of the terebenthene into a cam- 
phene. 0. H. B. 

Atomic Weights and the Deiotsities of Liquids. By A. Moulik 
(Oovn^i. rend.^ 112, 1209 — 1211). — ^This paper contains a number of 
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calculations in wHcli the author endeavours to show that “the 
product of the atomic weight of a liquid substance into its density is 
file sum of the corresponding products of its elements.” 

C. H. B. 

Study of Evaporation. By 0 Sch\ll and L. Kossakowsat 
{Zeit. jphysikaL Ghem.^ 8, 168 — 182 and 241 — ^271). — The apparatus 
employed by the authors is that shown in the figure. The retort A 
holds the liquid under examination, which is heated by the vapour of 
the same liquid contained in the vessel B. The tube j&, ending in the 
globe LL and worm, serves as a condenser for the vapour of the 
liquid in B, and in this is placed the thermometer which indicates the 
temperature of the vapour, and consequently also that to which A is 
heated The tube 0 leads from the retort A to the bent tubes 1, 2, 3, 



and 4, which form a siphon arrangement to two The 

short tube 0 connects 0 with the end O of the siphon tubes, and 
serves to establish a uniform pressure in the whole system, and is also 
xised for filling the retort by means of the tap funnel s. The con- 
densation of the vapour which passes through the tube 0 is effected 
by surrounding this with the vessel Jtf", which is kept filled with water 
of a definite temperature, or, if necessary, with a mixture of snow and 
salt. The tube Q ends in the Bunsmx valve at F, which serves to 
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keep tlie pressnre in the interior of the apparatus constant. When 
working under reduced pressure, both V and F are connected hj 
means of a manometer / with the air-pump, and any 



desired pressure can then be obtained. The temperature of the 
siphon tubes is kept constant by surrounding them with water, and 
that of the tubes 3 and 4 can be ascertained % means of the thermo- 
meter W. Tube 4 is carefully calibrated and divided into millimetres, 
and the rise of liquid m this tube serves to measure the amount which 
passes over in a given time from the retort A, 

Experiments were made with a large number of organic compounds. 
The results show that the times required for the evaporation of equal 
weights of different substances under the same pressure, near the 
ordinary boiling point and with a constant fall in tension, are inversdy 
proportional to the molecular weights. Only the first members of the 
alcohol series foom exceptions to this rule. The most probable ex- 
planation of the above relation is found in the behaviour of the 
diffusion coefficients, which, when reduced to the above experimental 
temperatures, pressure (760 mm.), and volume, are found to be pro- 
portional to idle absolute boiling points under atmospheric pressure. 

H i. CJ. 

Determination of Molecular Wei^ts by the Boiling Point 
Method. By B. Biiokmaun (Zeit. phyBiJeal. Ohem.^ 8, 223 — ^228). — 
The difficulty in accurately determining the boiling point of a solu- 
tion increases with the difference of temperature which exists between 
the heated liquid and the outside air. This may be overcome by sur- 
rounding the liquid containing the solution by an outer vessel con- 
taining the solvent and kept at the boiling temperature. The inner 
vessel A, which contains the solution, is of the same form as that 
used in the freezing point determinations (this vol., p. 784) ; it is 
25 mm. wide, with platinum wire sealed into the bottom and filled to 
a height of about 35 to 40 mm. with glass beads (Abstr., 1890, 323). 
This is surrounded by the vessel B, containing about 20 c.c. of the 
solvent, which is to act as a jacket to A. The two vessels are kept 
from actual contact by means of the asbestos paper a, and both are 
connected with refiux condensers Ki and K. The thermometer used 
in the deterxninations is inserted in A, and is similar to that described 
in the former paper (loc. dt). The chamber 0, which is constructed 
of asbestos cardboard, is heated by means of ordinary Bunsen 
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burners, and the apparatus itself is protected from the direct action of 
the flame by the asbestos lungs Ih and S, S servo to carry off the 
products of combustion. Direct heating of the solutions is only 





necessary in the case of water, when a small flame, which does not 
actually come into contact with the vessels A and B, may be used. 
In all other cases the heat transferred from C is sufficient to raise 
the solution even in the inner vessel to the boilmg point. The outer 
vessel B may be made of either glass or copper. Experiments with 
this apparatus ai*e quoted, showmg that it gives correct results in 
molecular weight determinations. H. 0. 

Influence of Alkaline Bases on the Solubility of 
Salts. By Engbi. (OowipA rend., 112, 1130—1182) —When sodium 
hydroxide is added to a solution of sodium chloride saturated at 0®, 
one equivalent of the hydroxide predpifcates half an equivalent of the 
salt, or 1 mol. of the salt is precipitated for each molecule of the 
anhydrous oxide, NasO, added. At first, the sum of the molecules is 
a little lower, but afterwards it is a Httle higher, than would be the 
caseifthelawwereexaoiiytrue. Sodium hydroxide behaves in a similar 
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manner with, solutions of sodium nitrate, and potassium hydroxide 
precipitates potassium bromide, iodide, or nitrate according to the 
same approximate law. Ammonia, on the other hand, increases the 
solubility of ammonium chloride, a result doubtless due to the forma- 
tion of the double compound described by Troost. C. H. B. 

InfLnence of Potassium Salts on the Solubility of Potassium 
Chlorate. By C. Blarez {Cornet, rend,, 112, 1213 — 1215). — 
Saturated solutions of potassium chlorate, when mixed with solutions 
of potassium hydroxide or other potassium salts, deposit part of the 
chlorate. The sum of the quantity of the chlorate remaining in solu- 
tion and the potassium in the salt added remains constant, this sum 
being equal to the weight of chlorate that would be dissolved in pure 
water at the particular temperature. Potassium chlorate, therefore, 
behaves in the same manner as other potassium salts. 0. H. B. 

Magnitude of the Pressure in Co-existing Phases of Mix- 
tures, especially in Salt and Acid Solutions. By J. D. van der 
Waals (Zeit, physiJcal. Cliem,, 8, 188 — 214). — ^An application of the 
results obtained in a former paper (Abstr., 1890, 556) to the case of 
dilute solutions. The author arrives at the conclusion that it is 
necessary to assume the occurrence of the dissociation of electrolytes 
in dilute solutions, but that there is a certain specific attraction 
between the solvent and dissolved substance which should also be 
taken into account. TL 0. 

Change of Colour of Salt Solutions. By D. Isaachsen (Zeif. 
pliysihal, Ohem,, 8, 145 — 149). — ^According to Wiedemann, t^e well- 
known colour change which takes place on heating a solution of 
cupric chloride is due to the existence of different hydrates at dif- 
ferent temperatures, and is accompanied by a change of direction in 
the curve for the electrical conductivity of the solution. The author 
has examined a solution containing 13*1 per cent. Cn01s,2H20, the 
colour of which changes from blue to green at about 60®. The con- 
ductivity was determined for temperatures between 11*6® and 74®. 
The results, when plotted against the teraperatuires, give a uniform 
curve, the conductivity at any temperatui*e being given by X/o 
= X 200 [1 + 0-01841(f - 20) - 0-0000405(i - 20)*]. MTo sudden 
change of any kind is observed at the point corresponding with tho 
colour change. Similar results were obtained with a solution of 
cobalt bromide containing 21'8 per cent. 0oBr2. From this the 
author concludes that the electrical conductivity of the solution 
affords no clue to tho cause of the colour change. 

In order to ascertain whether the dissociation theory affords any 
explanation of the phenomena, solutions of the above salts were also 
examined both by the freezing point and vapour pressure methods. 
The molecular reductions obtained by the two methods were the 
same in both cases, so that no conclusion is to be arrived at by this 
means. H. G. 
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Theory of Double Linkage, By Z. H. Skbaup (Monatsli.^ 12, 
146 — 150), — In a double linkage, the two bonds may have either an 
equal or an unequal value. Against the latter assumption, there is 
the case of the production of tartaric acid from maleic and fumaric 
acids, whilst the former is not in keeping with the fact that in 
additive reactions only one of the bonds of a double linkage is 
broken. We should have then to assume that the two bonds are at 
the same time both equal and unequal. This apparent contradiction 
becomes intelligible if we take into account the internal motion of the 
atoms within the molecule. In ethane, the two carbon atoms may be 
regarded as approaching and receding from one another along the 
line representing their bond of union. In ethylene, on the other 
hand, the motion of the carbon atoms towards one another may be 
supposed to take placq^iu the direction of each bond of union alter- 
nately, so that as they are approaching one another in the one direc- 
tion, they are receding from one another in the other. Each bond of 
union would thus become alternately the stronger and the weaker. 
Among a large number of molecules, such as those of maleic acid, to 
each phase in the one direction there will be a corresponding one in 
the other, so that by the addition of two unlike elements or groups, 
equal numbers of unlike molecules wiU result ; hence, for instance, 
the production of inactive malic acid. The motion which is here 
assumed will depend not only on outside induences, such as that of 
temperature, but also on the intramolecular, chemical attractions, and 
in this we have an e^lanation for the fact that some unsaturated com- 
pounds undergo additive change readily and others only with dif&culiy. 

H. 0. 


Inorganic Chemistry. 


Preparation of Hydrobroxnic Acid. By W. Feit and K. Kubibk- 
rchkt(J‘. PJiarm. [5], 24, 159 — 160 ; from Pharm. Zeit Buss., 30, 298), 
— Although concentrated sulphuric acid decomposes potassiumhromide 
with liberation of bromine, when a more dilute acid is used there is 
no evolution of bromine. To obtain pure hydrobromic acid, 150 c.c. 
of sulphuric acid of 1’41 sp. gr. is poured on to 100 grams o£ coarsely- 
powdered potassium bromide, and the mixture warmed gently and 
shaken until the salt is dissolved. The liquid is then suWitted to 
distillation; it begins to boil at about I26VaA<I the temperature 
slowly rises to 150®, at which point almost the whole of the hydro- 
bromic acid passes Over; then the temperature lapidly goes up to 
200®, and traces of sulphuric acid are mechanically carried over, l^he 
process is now stopped, as between 200^’ and 250® only small quan- 
tities of hydrobromic acid, mixed with a little sulphuric acid, pass 
over. The distillate is redistilled, collectiug only what passes over 
at 126® ; this has a sp. gr. of 1*49, contains 48 per cent, of BBr, is 
oolourless^ and contains neither sulphuric acid, salphurous acid, nor 
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bromine. 150 grams of bromide yield about 200 grams of acid. If 
the bromide contains bromate, tbe receiver is changed when the dis- 
tillate becomes colonrless ; the acid thns obtained containing 
bromine is treated with a little sodinm sulphite and rectified with the 
rest. Gaseous hydi*obromic acid may be obtained by distilling the 
solution containing 48 per cent, from anhydx*ous calcium bromide. 

J. T. 

Diajnmonixim Semisnlphate^ (N 3 Hi) 2 ,H 2 S 04 . By T. OauTnrs 
(tT*. jpr. O'hem, [2], 44, 101 — 102). — The hydrazine sulphate, 
ir 2 H 4 ,H 2 S 04 , described in previous communications (Ourtius and Jay, 
Abstr , 1889, 340 ; Curtins and Schulz, this vol,, p. 263) is not the 
normal but the acid sulphate of hydrazine. 

semimlphate, (jN 2 H 4 ) 2 ,H 2 S 04 , the normal salt, is ob- 
tained when hydrazine hydrate is neutralised with sulphuric acid, 
and the solution, after concentration, evaporated to dryness in a 
vacuum. It crystallises in large, glassy, flat, anisotropic prisms, 
melts at 85°, is extremely deliquescent, has a neutral reaction, and is 
precipitated from its aqpeous solutions as an oil on the addition of 
alcohol, in which it is insoluble. The addition of a crystal of the 
salt and rubbing with a glass rod causes the oily sulphate to become 
crystalline. W, P. 

•Electrolysis of Fused Compounds of Boron and Silicon. 
By A. Minet (^OompL rend., 112, 1215 — 1218). — Sodium chloride 
(60 parts) is mixed with sodium aluminium fluoiide (30 parts), and to 
this mixture at the moment of fusion is added silica (5 parts) and 
alumina (5 parts). The mass is kept fused at 700 — 1000° in an iron 
crucible, lined with carbon, which serves as the cathode. The anode 
consists of compressed carbon. The nature of the product depends 
on the composition of the bath and the strength of the current. 
Some of the products had the following composition : — 


A1 95*5 98*4 97-67 96-80 92*60 89-80 93-40 

Si 0-33 1-33 1-74 1-60 6-10 8*90 POO 

Pe 0-17 0-63 0-59 1*60 1-30 1-67 6*66 


The alloy containing tho highest proportion of silicon has a tensile 
strength greatei* than that of pure aluminium. 

If boric anhydride is substituted for the silica, alloys of alaminiuTu 
and boron are obtained, in which the proportion of boron may rise to as 
much as 80 per cent. The alloy is easily separated from the excess of 
aluminium hy the action of sodium hydroxide. 0. H. B. 

Sodium aoid Potassium Nitrite. By H. K Wabren (Ohem. 
News, 63, 294 ). — A very sensitive surface of spongy platinum is 
obtained by soaking asbestos yam in a solution of phittinum oxalate^ 
made by heating |reshly prepared platinic chloride at 400° P., until 
no more chlorine is evolved, then boiling the residue with a slight 
excess of sodium carbonate, finally dissolving it in oxalic acid, and 
concentrating the solution. The soaked asbestos yarn, after drying 
aud igniting, is exposed to a current of ammonia and air in a com* 

TOL. LX. 4 t 
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■bnstioTi tube, tbe remote end being beated hy a Bnnsen to start; tbe 
reaction ; tbe whole platinised sux^face soon becomes intensely bot, 
while dense clouds of ammonium nitrite rapidly form, and are con- 
ducted into sodium or potassium hydroxide, where the corresponding 
nitrite is formed, the evolved ammonia being used for producing a 
fitter supply of ammonium nitrite. D. A. L. 

Silver SnbcMoride. By Gtjntz rend., 112, 1212—1213). 

■ — ^Silver subchloride or argentous chloride, Ag201 (this voL, p. 983), 
varies in colour fi*om deep violet-red to violet-black ; exposure to sun- 
light tending to convert it into the lattei* modification, without loss 
of chlorine. When heated, it splits up into argentic chloride and 
metaHio silver. It is not attacked by dilute nitric acid, but when 
warmed with the concentrated acid, it is converted into argentic 
chloride, mixed with a varying proportion of argentous chloride, 
forming the coloured products described by Caiy Lea (Abstr., 
1888, 1). Potassium cyanide decomposes it in accordance with 
the equation Ag201 + 2K0y = Ag + AgCy + KCl, and the heat of 
formation was determined by means of this reaction. Ags -f Cl = 
Ag 3 Cl develops -f 29*7 Gal., whilst Ag + Cl = AgCl develops 
4-29*2 Gal., a difference similar to that observed in the case of the 
two fluorides. 2AgCl = Ag 2 Cl 4- Cl would absorb —28*7 Cal. 

C. H. B. 

Some Physical Properties of Nickel Carbon Oxide and of 
other Nickel Gomponnds. By L. Mono and E. Nasxkx (Zeif 
physikah Chem^ 8, 160 — 157). — ^The vapour of nickel carbon oxide 
bums in the air with a strongly luminous flame, which appears 
smoky in consequence of the separation of metallic nickel. This 
flame gives only a somewhat brilliant continuous spectrum. In a 
Geissler tube, the vapour of the compound gives the spectmm of 
carbon monoxide only. 

The molecular weight of the compound was determined by the 
cryoscopic method in a benzene solution. The value found was 176*5 
instead of 170*6, the theoretical number. 

The sp. gr. and coefficients of expansion of the liquid between 0*^ 
and 36° were also measured. The sp. gr. at 0° is 1*35613, at 36° 
1*27132, the unit being water at 4°. The mean coefficient of cubic 
expansion between 0° and 36° is 0*001853, which is higher than that 
of most organic or inorganic compounds. The sp. gr. at the boiling 
point is 1*25406, and hence the molecular volume is 136*04. The 
critical temperature calculated from the formula of Thorpe and 
Eucker is 151°. 

The refraction was measured for the hydrogen lines a, and % 
and for the lithium, sodium, and thallium lines. The compound is 
found to have a very strong dispersion, greater when calciuated by 
Kettder^s formula, and slightly less by Gladstone’s, than tWt of 
carbon bisulphide. The atomic refraction of nickel in this com- 
pound is found to be exceedingly high, at least three times greater 
lhaa that calculated from observations made with other nickS com- 
]^aiuida. This flact is in keeping with the view that the valency of 
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nickel in nickel carbon oxide is greater than in its other com* 
pounds, and confirms the opinion derived from the study of the other 
properties of this substance that in it the nickel behaves as an octad 
element. H. 0, 

Action of Platmic Hydroxide on Tungstates, By A. Bosen- 
HEIM (Ber.j 24, 2397 — 2400). — ^The author has made the experiments 
described below to ascertain the coarse of the reaction between 
platinic hydroxide and tungstates, and also to throw further light 
on the nature of the compounds obtained by Gribbs (Abstr., 1877, 
847). 

Platinic hydroxide is prepared by boiling a solution of platinic 
chloride in hydrochloric acid with an excess of sodium hydroxide 
solution, and, after concentrating, neutralising with acetic acid, the 
precipitate being washed with water containing acetic acid; it 
generally contains a small quantity of alkali salt. The yield is not 
a good one, as much of the platinum remains in solution. 

When a solution of a pure paratungstate is boiled with platinic hydr- 
oxide, according to Gibbs’ directions (Zoc. dt,), a large portion of the 
latter dissolves, forming a deep-red liquid ; when the two compounds 
are heated together in a sealed tube at 250 — 300°, somewhat more 
platinic hydroxide is dissolved, and a deep brownish-red liquid 
is formed, but in neither case could Gibbs’ compounds be isolated, the 
reagents separating out uncombined. As Gibbs does not give 
analytical data, the nature of his compounds cannot be suggested, 
but it may be that they consisted of paratungstates containing 
mechanically occluded platinic hydroxide, coloured by partial reduc- 
tion. Solutions of metatungstates dissolve platinic hydroxide in 
considerable quantities on boiling, and still more readily when heated 
in a sealed tube, although platinic hydroxide is quite insoluble in 
water, even when heated with it in a sealed tube at 300° ; on evapo- 
rating these solutions, even under diminished pressure, nothing but 
the unaltered reagents was obtained. When a concentrated solution 
of normal sodium tungstate is boiled with platinic hydroxide, the 
solution becomes faintly yellowish, much less platinic hydroxide 
being dissolved than in the case of the acid salts ; this is opposed to 
the view that platinic hydroxide acts as an acid. The strongly 
alkaline solution is filtered as quickly as possible, and, on cooling, a 
neutral compound, exhibiting the reactions of a paratungstate, sepsp- 
rates from the filtrate in small yellow needles of the composition 
5N’aB0,7W03,2Pt08 + 35 H 2 OJ this cannot be recrystallise^ as it 
then undergoes decomposition ; on this account a further yield is not 
obtained by concentrating the mother liquor, and the compound can- 
not be prepared from dilute solutions of sodium metatungstate. It 
is a double salt of sodium paratungstate (I mol.) and sodium platin- 
ate (2 mols.), as the following experiment proves. When the calcu- 
lated quantities of sodium paratungstate and platinic hydroxide are 
boiled with sodium hydroxide solution, the same salt is formed, but 
this is not the case if sodium hydroxide is excluded. 

It appears, therefore, that platinic hydroxide has very weak acidic 
properties (comparable with those of alumina), which it exhibits only 

4it 2 
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■with such alhaline salts as normal tungstates ; it dissolves in para<» 
or metartungstaies as a hase. A.* Bi. Xi« 

Atomic Weight of Bismuth. Composition of Commercial 
Bismuth and of Commercially Pure Bismuth, By n. Schneider 
(/. $r. GJiem. [2], 44, 23 — 48). — A. controversial paper, in which the 
author warmly defends Marignao’s determination of the atomic weight 
of bismuth from the criticisms of Classen (this vol., p. 525). Classen, 
in the same paper (J. pr, OAem. [2], 43, 134), states that commer- 
cial bismuth contains several units per cent. (“ gauze Procente”) 
of copper, iron, and lead, and that purified bismuth procured from 
various sources also contains considerable quantities (“Procente”) of 
these impurities. To show how misleading are these statements, the 
author quotes published analyses of commercial bismuth by v. Sill, 
Barth, and himself, and, in addition, has analysed samples of com- 
merci^ and of commercially pure bismuth obtained from the smalt 
worhs of Saxony, since these furnish about three-fourths of the 
bismuth annually placed on the market, and may therefore be con- 
sidered to supply the chief qualities of the metal met with in com- 
merce. Two specimens of commercial bismuth from the smalt works, 
I, produced prior to October 1, 1890, and 11, produced subsequent to 
that date, gave the following numbers : — 

BL Ag. Pb. Oil. Fe. As. S. Total. 

L 99-791 0-070 0*084 0*027 0*017 — trace 99*989 

n. 99*745 0*066 0*108 0*019 trace 0*011 0*042 99*991 

Three samples of bismuth sold as pure were analysed: III, puri- 
fied from Johanngeorgenstadt metal by precipitation of the basic 
nitrate and subsequent reduction ; IV, purified from Johanngeorgen- 
stadt metal by precipitation of the oxychloride and subsequent reduc- 
tion ; V, purifi^ from smalt works metal by precipitation of the oxy- 
chloride and subsequent reduction. 


Bi. 

^g- 

Pb. 

Cu. 

Fe. 

As. 

Total. 

m. 99-922 

— 

— 

0-016 

trace 

0-026 

99-963 

IV. 99-84S 

0*047 

0-049 

0-019 

trace 

0-024 

99-989 

Y. 99-892 

— 

0-065 

0-032 

trace 

trace 

99-989 


With the object of determining to what extent impurities in bis- 
muih are retained in the acid, mother liquor when a nitric acid solu- 
tion of the metal is precipitated by a known quantity of water, 
10 grams of sample I were dissolved in some excess of nitric acid, 
and the solution stirred into 400 c.c. of water heated to 50®. The 
precipitate, after washing with distilled water, and drying at the 
temperature of a water-fiith, weighed 6*5 grams; on analysis, the 
following numbers were obtained: — 

Bb Ag. Pb. Cu. Fe. Total. 

VL 9*9802 0*0070 0*0084 0*0027 0*0017 10*0000 

Vn. 5*2832 0*0069 0*0081 0*0025 0*0017 5*3024 

Tin. 4-6960 — 0*0003(4) 0*0002(4) -- 4*6966 

3X 99*9893 — 0*0064 0*0043 — 100*0000 
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VI gives the composition of the metal employed, VII that of the 
solid constituents of the acid liquor, VUI that of the basic nitrate, 
and IX the percentage composition of the metal obtainable from it 
by reduction. W. P. W. 

Compotuids of Platinic Chloride with B^drogen Chloride. 

Pigeon (Oompt rend., 112, 1218 — 1220) — ^Red crystals of 
chloroplatinio acid, H 2 PtOJ 8 , 6 H 20 , are dissolved in a small quantity 
of waW and mixed witlx a large excess of concentrated sulphuric 
acid, A yellow precipitate forms which consists of deliquescent, 
microscopic crystals, acting strongly on polarised light ; they have 
the composition H2Pt0l6,4H20. 

If chloroplatinic acid is heated at 100° in a vacuum in presence of 
fused potash, it melts in its water of crystallisation at about 60° 
bubbles of gas are evolved, and after two or three days at 100° a 
solid, crystalline, reddish-brown product remains of the composition 
HPt01fi,2HaO, When the latter is heated in a vacuum at 200°, in 
presence of fused potash, it loses the whole of its water and hydrogen 
chloride, and is converted into anhydrous platinic chloride, but the 
latter loses no chlorine so long as the temperature is kept below 220°. 
At 360°, half the chlorine is expelled and platinous chloride is 
obtained. 

The decomposition of chloroplatinic acid would seem to indicate 
that it is really a hydrochloride of a chloride similar to those de- 
scribed by Engel, thus, Pt0l4(H01,2H20)(H01,2H20),2H20. It 
affords a further illustration of the importance of the crystalline 
hydrate H 0 l, 2 H 30 , obtained by Pierre and Puchot. 0. H. B. 

Luteorhodium Salts. By S. M. Jorgensen (J.pr. Ohem. [2], 44, 
48 — 62). — When sodium roseorhodium pyrophosphate f Abstr., 1887, 
114) is heated in quantities of about 10 grams at 110° for about a 
week, it becomes yellow and dissolves to a lai^e extent in cold water 
with a yellow colour. The white, insoluble residue, after dissolution 
in water acidified with hydi*ochlorio acid and precipitation with dilute 
nitric acid, gives a white, crystalline compound consisting of a mix- 
ture of nitratopurpureorliodium nitrate and luteorhodium nitrate, 
from which the latter can be separated by a tedious process described 
at length in the paper. Luteorhodium salts are very stable and can 
be prepared much more easily by heating chloropurpureorhodium 
chloride with concentrated aqueous ammonia. When 6 grams of the 
chloride is heated with 80 c.c. of 25 per cent, aqueous ammonia con- 
tinuously for 24 hours at 100 — 102°, about 0-6 gram of the chloride 
remains unattacked and the product consists of 82'5 per cent, of luteo- 
and 17*5 per cent, of roseo-rhodium chloride; if the heating is continued 
for four days with quantities of 3 — 5 grams o£ the chloride, about 
0*01 gram only remains unaltered, and the product consists of luteo-* 
salt i^ost entirely free from the roseo-salt. The luteorhodium salts, 
as anticipated (J. pr. Ohem. [2], 34, 402), show considerable 
fbUfilogy to the roseo-salts, and in no case are differently coloureds 
As distinguishing characters, the conversion of the roseorhodium 
ohloiide, bromide, iodide, or nitrate into purpureo-saHs on the one 
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hand (see Absir., 1887, 114) and the precipitation of tbe Inteo-salts 
as the acicnlar normal orthopliosphate on the other may be employed. 

Iiuteorhodium nitrate^ (Rh,6NH3)3N03, on precipitation with dilute 
nitaric acid, is obtained as a snow-white, crystalline powder consisting 
of small, rhombic prisms and aggregates ; when crystallised from hot 
water, it forms larger crystals showmg pyramidal faces, and on the 
addition of a large excess of concentrated nitric acid to the dilute 
solution, gives a volnminons precipitate consisting of needles fre- 
quently aggregated in six-rayed stars. It is converted into the 
chloride on repeatedly evaporating it to dryness with hydrochloric 
acid. One part of the salt ^ssolves in 48 — 49 parts of water at the or- 
dinary temperature, and the reactions of the cold saturated solution 
with a number of reagents are given in the paper. 

Luteorhodium chloride^ (Rh,6NH3)Cl3, crystallises from its hot solu- 
tion in concentrated hydrochloric acid in anhydrous forms, and may 
be obtained in rhombic tables, or not infrequently in compact needles, 
either by adding concentrated hydrochloric acid to its dilute aqueous 
solution or to that of the nitrate. It crystallises with 1 mol. H^O in 
large, efflorescent forms when the neutral, aqueous solution is eva- 
porated over sulphuric acid. It dissolves easily in water, and at 8^ 
requires 7—8 parts for its soluiaon. Digestion with hydrochloric 
acid for many hours at the temperature of the water-bath does not 
convert it into the chloropurpureorhodium chloride. The reactions 
of a 2 per cent, aqueous solution with a number of reagents are 
described. 

i^eorhodiim platmochloride^ 2(B>h,6!KD]3)Gl3,3Pt0l4,6H2O, is ob- 
tained when neutral sodium platmochloride is added to a very dilute 
solution of the luteochloride, and the lustrous, tetragonal prisms 
which first separate are kept in contact with the mother liquor for 
some time. It crystallises in orange-yellow, hexagonal forms, is in- 
soluble in water, and when dissolved in warm water containing 
hydrochloric add!, frequently crystallises from the solution in long 
needles of the composition 2(Rh,6NH3)Cl3,2PtCl4,H30 (dried at 100®), 
which are isomorphous with the corresponding cobalt and chrominm 
salts ; when washed with alcohol and treated with water, it decom- 
poses into luteorhodium chloride and the original platinochloride. 

Luteorhodium bromide. (Rh,6J5TH3)Br3, is prepared by adding 
hydrobromio acid to a solution of the nitrate or chloride. It crys- 
i^ises in thin, almost regular, hexagonal tables, dissolves easily in 
water, although less readily than the chloride, and resembles the 
latter in its reactions. 

IneteorJwditim mljphate^ (Bih,6KrH3)23S04,6H20, is obtained when 
the chloride is decomposed by fresbly precipitated silver oxide and 
water, and the strongly alkaline filtrate containing luteorhodium 
hydroxide in solution is rendered faintly acid with sulphuric acid, 
evaporated to one half on a water-bath, mixed with 60 per cent, 
alcohol until an opalescence is produced, and allowed to remain at 
the ordinary temperature for about 24 hours. It crystallises in long, 
oolonrlfiss, lustrous needles, and dissolves in. 43 parts of water at 2(r. 
In its reactions, it resembles the nitrate. 

Luieorhodwm ortlwphoephai^ (Rh,6NJBt)P04,4H*0.— The 2 per cent. 
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solutions of the nitrate, cliloride, bromide, and sulphate are not pre- 
cipitated by ordmary sodium phosphate, but on the addition of am- 
monia an amorphous precipitate of the orthophosphate is obtained, 
which, in contact iwith the mother liquor, soon crystallises in long, 
lustrous needles. 

Sodium luteorJiodinm pyrophosphate^ (Rh,61fEt3)2(P207)aNa2,23Ha0, 
is obtained as a silky, snow-white, crystalline precipitate on the 
addition of sodium pyrophosphate to very dilute solutions of the 
neutral luteorhodium salts. It ciystallises in small, hexagonal 
prisms or rhombic tables, and is almost insoluble in water. 

W. P. W. 

Acid Luteorhodium and Hoseorhodium Nitrates. By S. M. 
JORGENSEN (J, pr, Ghem, [2], 44, 63 — 66 ). — Luteorhodium hydrogen 
rdtrate, (Rh,6NH8)3N’03,HJN'03, is obtained by adding to a solution 
of 1 gram of luteorhodium niti^te in 100 c.c. of water about 400 c.c. 
of concentrated nitric acid, filtering through pumice, washing once 
with concentrated nitric acid, then once with absolute alcohol, and 
finally drying in a cun*ent of dry air during 12 — 24 hours. It crys- 
tallises in long, colourless needles, and, like all the following salts, is 
decomposed into the normal nitrate by water and dilute alcohol. 

LuteocohaU hydrogen nitrate^ (0o,6NH8)3N0s,HN03, prepared in 
like manner, crystallises in oi*ange-yellow needles, and, like the 
rhodium salt, does not lose nitric acid when powdered and mixed 
with absolute alcohol. 

Luieochromium hydrogen nitrate^ (Cr,6NH8)33Sr0s,HlT03, like the 
following compounds, undergoes partial decomposition on treatment 
with absolute alcohol, and the washing with this reagent is there- 
fore omitted in its pi'eparation. It crystallises in lemon-yddow 
needles, and cannot be heated at 100® without decomposition. 

Eoseorhodium hydrogen nitrate, (Rh,5]SrH3,H20)3N08,HN03, crys- 
tallises in colourless needles, and on titration by aqueous soda with 
litmus and with perfectly neutral silyer nitrate solution as indicators, 
gives numbers indicating respectively the presence of one or two 
molecular proportions of nitric acid, a result due to the basic 
character of roseo-salts which render litmus blue, although they do 
not precipitate neutral silver nitrate. 

E^eocobaHt hydrogen nitrate, (0o,5M’Hs,H2O)3!NrO3,H!N’0s, crystal- 
lises in needles having the colour of the ordinary roseocobalt salts. 

ItoseoGlvTomium hydrogen nitrate, (Cr,5NHj,Hs0)3N03,HN08, crys- 
tallises in needles having perhaps a colour slightly more ye llow than 
that of the normal salts. W. P. W- 


Mineralogical Chemistry. 


Agnilorite^ a new Species. By F. A. Genth {Amer. J, 8ci, 41, 
401 — 403). — This interesting mineral was found by Mr. Aguilar, the 
Superintendent of the San Carlos mine, at Guanajuato, Mexico. The 
crystals are isometric, being skeleton dodecahedra with only the edges 
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•well developed. The colour is iron-hlack, fracture hackly, hardness 
2*5, and sp. gr. 7*686. Analysis gave results in accord with the 
formula AgcSjAgsSe. B. H. B, 

Seleniferons Bismuthinite and Gnanajuatite. By P. A. Genih 
{Amer. J. 41, 402 — 403). — ^A specimen received by the author as 

crystallised guanajuatite proves on analysis to be a seleniferous 
bismuthinite of the composition 4Bi2S3, 612803. This result sug- 
gested a repetition of the analysis of guanajuatite with a specimen 
that came from an old German collection. The results of the analysis 
correspond with the formula Bi283,2Bi2Se3. It is probable that 
the same mineral has been analysed by Frenzel, and the existence of 
the species cannot be questioned. B. H. B. 

Gripbite^ a new Phosphate from Dakota. By W. P. Headdek 
(Amer J. 41, 415 — 417). — ^The mineral described was found in 

the Eiverton lode, near Harney City. It occurs in the granite in 
kidney-shaped masses, some of which weigh upwards of 60 lbs. 
The mineral has a sp. gr. of 3*401 and a hardness of 6*6. Carefully 
selected material gave on analysis the following results : — 

P2O5. HnO. OaO. AI3O3. FeO. MgO. Na^O. E^O. 

38*52 29*64 7*47 10*13 4*00 0*15 5*52 0*30 

H3O. 01 . Insol. Total. 

4*29 0*11 0*16 100*29 

From th^e results the author calculates the formula P2B'50io, 
which is a salt corresponding with normal phosphoric acid, and 
in it R = (Mn, Fe, H3, lSfa2)f 4- For this new phosphate 

the name of griphite is suggest^, from 7/»?0o9 (puzzle) in Elusion to 
its unusual and somewhat enigmatical composition. 

The author also describes a phosphate occurring in nodules in the 
granite of the ISfickel Plate tin mine, Dakota. The mineral is dark- 
green, has a hardness of 5, and a sp. gr. of 3*612. On analysis, it 
yielded results from which the author calculates the formula 4iBi\PO^ 
+ 9E''3P20 b, showing that the mineral cannot be regarded as identical 
with triphyhte. B. H. B. 

Alimite and Diaspore from Colorado. By W. Gross (Amer. 
JV 8d,, 41,466 — 475). — The occurrences described by the author lie 
between tbe mining towns of Silver Cliff and Rosita, in Custer Co., 
Colorado, of which district a sketch of the geology is given. The 
area is regarded by the author as practically a volcano, with two 
vents in pa^icular, which became true solfataras, and about them the 
rhyolite has been altered at the one. Democrat Hill, to an alunite 
rock, and at the other, Mt. Robinson, to an alunite-diaspore rock. Zn 
the latter locality, there occurs a rough, finely cellular rook, consist- 
ing of bluish qua«rtz and a transparent colouriess mineral in irregular 
grains. This mineral, at first supposed to be alunite in an unusually 
pcne state, was analysed and found to be diaspore, a result confirmed 
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by a study of its physical and optical properties. There is but little 
evidence upon which to base a theory as to the origin of this mineral ; 
but it seems probable that it is here a result of the destruction of 
alunite. B. H. B. 

Colxunbite of the Black Hills^ Dakota. By W. P. Blare 
(Amer, J. 8cL, 41, 403 — 405). — The specimens of columbite collected 
by the author in 1884 have been preserved with the intention of pre- 
paring a full description as soon as the chemical investigation could 
be completed. As the numerous analyses published by W. P. Headden 
(this vol., p. 886 ) supply this want, the author now gives the results 
of a crystallographic study of the specimens. Some of the principal 
measurements for the identification of the faces are given, and for 
comparison the calculated angles obtained from the axial ratio esta- 
blished by E. S. Dana, a:h : c = 0*8285 : 1 : 0 88976. 

B. H. B. 

Polycrase of North and South Carolina. By W. E. Hidden 
and J. B. Mackintosh (Amer. J. IScLy 41, 423 — 425) — The occurrence 
and composition of this mineral were recently announced by the 
authors (Abstr., 1890, 854). Their later attempts in the separation 
of the metallic acids have given more satisfactory results, as the 
initial fusion was made with potassium hydrogen sulphate, and not 
with the sodium salt previously used. The results have enabled the 
authors to identify the mineral as polycrase, and to deduce for the 
species the formula 

3(NfaA,5TiO2),l0(2RO 4 * H 3 O), 

or, if HaO is grouped under the general head of EO, the simple form 
Nb 2 O 5 , 6 TiO 2 , 10 RO. 

It is evident that this mineral is not merely an isomorphous mix- 
ture of a niobate and a titauate, but that it is a definite salt of a 
complex inorganic acid, a niobo-titanate. The discovery, by the aid 
of the spectroscope, of the presence of scandium in this polycrase 
adds to its interest. B* H* B. 

Axinite, Eudialyte^ Titanite, and Mouticellite. By p‘ A. 
Genth, S. L. Plnpieli), and L. V. Pirsson (Amer. J. Boi., 41, 394 — 
400). — 1. Axinite , — The author's describe three new varieties of this 
mineral. The first variety is found as a great rarity at Franklin, 
New Jersey. The crystals are of a yellow colour, and are of interest, 
as they have a very unusual habit and possess some rare planes. On 
analysis, the crystals yielded — 

Igmtioa. SiOi. B3O3. AI3O3. CuO. ZhO. MnO. 

0*76 42*77 5*10 16*73 1*03 0*12 1*48 13*69 

MgO. OaO. Total. 

0*23 18*25 100*16 

The mineral therefore contains a higher percentage of manganese 
than has ever before been observed. 

The second variety described was obtained from Guadalcazar, 
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MexiG6, where it is found in minute crystals associated with white 
felspar. The colour is sa^e-green, and. flie sp. gr. 3*299. The crys- 
tals are tabular, with curved or uneven faces. Analysis gave the 
following results : — 

Ignition. S1O2. B3O3. AI3O3. CuO. MnO. MgO. CaO. TotaL 

0*75 42*85 5*17 16*96 5*00 0*19 9*69 0*87 18*49 99*87 

The last variety, from McKay^s Brook, consists of very small, 
brown, tabular crystals, arranged so as to form a somewhat columnar, 
granular rock. 

2. Eudialyte , — The authors describe crystals of eudialyte from 
Magnet Cove, Arkansas. The description is in accord with that given 
by J. F. Williams in 1890. 

3. Titanife , — One of the rarer minerals of Magnet Cove is titanite. 
It occurs in small, brown crystals giving on analysis the following 
results : — 

Ignition. SiO> T1O3. FeO. MgO. OaO. Toial. 

0*57 30*84 39*35 0*73 trace 28*26 99*75 

4. Monticellite . — Among the minerals from Magnet Cove, the very 

rare species monticellite has been discovered. The crystals are chai^ac- 
terised by the development of the brachypinaooid and of the brachy- 
dome 2Pdo, and in these respects they dilPer from those of European 
localities. On analysis, the mineral yielded results corresponding 
with the formula (Mg,Mn,Fe) 2 Si 04 ,CaaSi 04 . B. H. B. 


Organic Chemistry. 


Calcnlatioii of the Melting and Boiling Points of Normal 
Paraffins. By J. Hinbiohs (Compt rend,^ 112, 1127 — 1130). — The 
author shows that the melting and boiling points of the normal par- 
affins calculated by means of his formula (Oompt mtd., 112, 998) 
agree well with the actual determinations made by KrafEt. 

C. H. B. 

Isomeric Change in Unsatarated Hydrocarbons. By A. 
Payorsky (/. pr. Chem, [2], 44, 208 — ^238). — ^The scheme proposed 
by the author {J. pr. Ohem. [2], 37, 382) to explain the isomeric 
change of mono-substitution derivatives of acetylene into di-substitu- 
tion derivatives by the action of alcoholic potash finds an exception 
in the case of allyleue. When the latter is treated with alcoholic 
potash, ethylisopropenyl ether, a compound which does not yield iso- 
allylene under Ate ordinary conditions, is obtained. The cause of this 
appeared at first to be that isoallyleue is gaseous, and must conse- 
quently develop a much higher vapour tension when heated than the 
liquid derivatives; this tension on reaching a certain limit would 
{Kteveiiit the further dissociation of the ether. According to this view, 
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the ether when heated ought to undergo partial dissociation into iso- 
allylene; this is not the case, however, the compound remaining 
unaltered when heated in a sealed tube at 100 — ^200° either by itself, 
or with concentrated alcoholic potash or potassium hydroxide 
moistened with alcohol. The hypothesis that there is a tendency 
for the formation of methyl groups is home out by experiment (see 
below), whilst the fact that isoallylene could only be formed from 
ethylisopropenyl ether by the removal of hydrogen from a methyl 
group explains the stability of the latter. 

Isoallylene was prepared by Gustavson and DemianofPs method 
(Abstr., 18851, 29) ; it only contained slight traces of allylene, if any. 
When an alcoholic solution of isoallylene (prepared at 0°) is heated 
with alcoholic potash in a sealed tube at 160 — 170° for 12 hours, the 
residual gas appears to contain more allylene than before the experi- 
ment, which is perhaps due to the circumstance that the latter is less 
easily attacked by the alkali than isoallylene, whilst the same ethyl- 
isopropenyl ether is formed as in the case of allylene (see above). 

When the so-called diallyl (b. p. 60°), prepared according to Berthe- 
3ot and Lucas’ directions {Oompt teiid.,42, 233), is heated in a sealed 
tube with alcoholic potash for six hours at 170°, and the portion of 
the product boiling below 85° is again heated with alcoholic potash 
for the same time at 200°, this being repeated, an isomeric hydro- 
carbon boiling at 80 — 85° is obtained, together with a small quan- 
tity of a substance boiling at 202^ This hydrocarbon (b. p. 80-^5°) 
is dissolved in twice its volume of dry ether and treated with bromine 
(2 mole.) at 0°. The mixture is placed in the dark for 24 hours, then 
poured into a dish, the ether allowed to evaporate, and the liquid por- 
tion of the residue removed by treating it with absolute alcohol (see 
below), the solid portion being crystallised from benzene ; it melts at 
140 — 160°. The finely powdered substance is shaken with successive 
portions of light petroleum, whereby a compound melting at 180° re- 
mains, whilst a crystalline product melting at 107° is obtained on 
evaporating the petroleum. When the above-mentioned alcoholic 
solution is dilated with water, and the precipitated oil placed over 
concentrated sulphuric acid, crystals separate after several days ; these 
are freed from the liquid by treatment with 60 per cent, alcohol, 
crystallised from ether, and identified as diallyl tetrabromide melting 
at 63°* The 60 per cent, alcohol solution is then evapoiated, and the 
oily residue dried over concentrated sulphuric acid ; it decomposes 
when distilled under a pressure of 30 mm. This liquid and the two 
above-mentioned solid products are tetrabromides of the composition 
GeHioBri ; 80 grams of the diallyl yield 5 grams of the liquid, an 
equal weight of the compound melting at 180°, and 1 gram of that 
melting at 107°. When, therefore, diallyl is treated with alcoholic 
potash, thi*ee isomerides aro prodneed whose constitution is nncertain, 
the more so as observations tend to show that the diallyl itself is not 
a homogeneous substance (compare Giamician and Anderlini, Abstr., 
1890, 20). 

Diisobutenyl, CH 2 lCMe' 0 H 2 * 0 H 2 * 0 Mel 0 H 2 , is prepared according 
to Przibytek’s directions by treating isobutyl chloride with metallic 
actdium ; it boils at 115-^116° (783 mm.). When heated at 180° in a 
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sealed tube, diisobntenyl yields an isomeric hydrocarbon boiling at 
134 — 135® (768 8 mm.) ; this solidifies when cooled to 0®, and then 
melts at 7®. It appears to be identical with Pi*zibytek’s diisocrotyl, 
CMe 2 lOH*CHlC!Me 2 , and the formation of the latter is in harmony 
with the author’s hypothesis that there is a tendency to the formation 
of methyl groups. 

Dipropargyl is prepared according to Henry’s directions (Abstr.* 
1873, 1215). Diallyl tetrabromide (320 grams) is triturated with a 
large excess of pulverised caustic alkali, and distilled on a sand-bath , 
whereby a heavy oil (146 grams) is obtained. This, on distillation 
over calcium chloride, commences to boil at 80®, and the temperature 
gradually rises to 150°, at which it begins to decompose ; the distilla- 
tion IS then continued under a pressure of 40 mm. When the distil- 
late, consisting of the crude mixture of dipropargyl and bromides, is 
heated on the water-bath in a reflux apparatus tor five hours with a 
large excess of alcoholic potash, and the product fractionated, un- 
altered dipropargyl passes over at first, whilst Griner’s dimethyl- 
diacelylene, CMe:C*C:0Me (Abstr , 1887, 1033), melting at 65®, is 
obtained from the portion boiling at 120 — 140®. The same compound 
is produced from pure dipropargyl and alcoholic potash, together with 
a compound of the formula GaHi20. A. B. L. 

Polyineride,of Trichloracetonitrile. By H. Tschbbwbk-Iwanoff 
(/. pr. Ghem, [2], 44, 160).— Weddige (Abstr., 1886, 323) showed 
that trichloracetonitrile is polymerised by the action of dry hydrogen 
chloride and prolonged exposure to light. By using hydrogen 
bromide, the author effected the change in 36 hours, the identity of 
the polymeride being determined by its melting point (96°) and 
by analysis. 

When Weddige’s amidoperchloromethylcyanidine is heated with 
hydrochloric acid, it yields chloroform, ammonia, and dihydroxyper- 
cmoromethylcyanidine, C 3 H 3 (OH) 3 *CCl 3 (m. p. 152 — 153°), and when 
it is acted on by zinc-dust, it yields amidodvniethyUyamdiiie^ 
0^3He3*HH2, which crystallises in long needles and melts at 170®. 

A. G. B. 

Oxidation of Sodium Alkyloxides by Atmospheric Oxygen. 
By 1. Y, Hemmclm\ir (MoTiaUh,^ 12, 161 — 159). — When sodinm 
methoxide is exposed to dry air at temperatures between 100® and 
150®, it is in part oxidised to sodinm formate and water ; the water 
thus liberated acts on a further quantity of the methoxide, forming 
sodinm hydroxide and methyl alcohol. Another molecule of the 
methoxide is oxidised in presence of the sodium hydroxide with the 
production of water and sodium carbonate. 

Sodium eihoxide and sodinm amyloxide behave like sodium meth- 
oxide, giving the corresponding fatty acids, that is, acetic and valeric 
acids respectively. In those cases where the temperature at which 
the oxidation occurred was raised above 200®, much carbonic acid and 
traces of oxalic acid and of formic acid were formed. In no case was 
the quantity of fatty acid produced more than 50 per cent, of that 
theoretically obtainable from the alkyloxide* G. T. M. 



ORGANIC CHEMISTRY. 


1333 


DieOiylenediamme (Piperazine). By A. Ladenburg (Ber., 24, 
2400 — 2402). — Nitrasopi^erazine, 04H8l^2(I^O)3, is obtained when 
sodium nitrite is added to a solution of piperazine bydrochloride, and 
the mixture heated for a short time. The product, when collected 
and purified by crystallisation from boiling water, forms yellowish, 
lustrous plates, melts at 158®, and is sparingly soluble in cold water 
and in ether, readily in boiling water and hot ether. It is not decom- 
posed by boiling sodium hydroxide solution, or by concentrated 
sulphuric and hydrochloric acids at the ordinary temperature. It 
gives a deep-blue coloration, after some minutes, with a solution of 
phenol in concentrated sulphuric acid. 

ff-JDimethylpiperazmej C4H8ll2Me3, is formed when an aqueous solu- 
tion of piperazine is heated for several hours in a refiux apparatus 
with an excess of potassium methyl sulphate, until the mixture is no 
longer alkaline, and ceases to give the nitroso-reaction. An excess 
of sodium hydroxide is then added, and the product distilled as long 
as the base passes over; the distillate is evaporated with hydro- 
chloric acid, and the hjda-ochloride^ CeHi4N2,2HCl, thus obtained, 
crystallised from alcohol. It forms lustrous prisms, which lose their 
lustre at 100®, and develop the odour of the base ; it appears also to 
lose water of crystallisation, and to dissociate at this temperature. 
The plaiinochloride, C6Hi4N2,H2PtCl6, separates from boiling con- 
centrated hydrochloric acid in small, lustrous prisms. The cadmio^ 
iodide, 06Hi4JSr2,2HI,0dl2, crystallises from boiling water in colourless, 
thick prisms. The aurocliloride, the hisvrmthoiodide, and the period^de 
are sparingly soluble, crystalline compounds. The hose is easily 
volatile, and has a penetrating odour recalling that of methylamine. 

A. R. L. 

Synthesis of Pyrone. By A. Peratoxbr and B. Strazzbri 
{Oaazetta, 21, 283 — 312). — I. Action of Oarhon Oxychloride on Oopper 
Oxalacetate. — ^It was supposed that these substances would react accord- 
ing to the equation Cu[OH(OOOEt)*00‘COOEt]2 + COCU =: OuOla 

®^0(OOOEt):0(OOOBt)^®^ yielding an ethyl pyrone- 

tetracarboxylate, from which pyrone or chelidonic acid might be 
obtained by hydrolysis. On mixing, however, a benzene solution of 
carbon oxychloride with copper oxalacetate, and allowing it to remain 
for about a month, the copper salt takes up an appreciable quantity 
of chlorine. On treating the product with dilute^* sulphuric acid, 
pyruvic acid and a small quantity of a chlorinated derivative of 
pyruvic acid are formed. The lattw compound yields a hydrazoTie, 
OHa01-0(COOH)IN3HPh, which crystalHses in short, flattenedl, 
yellow needles, melts at 199 — ^200®, and dissolves readily in organic 
solvents and in sodium carbonate, but only very sparingly in water. 
On heating to 220®, it evolves carbonic anhydride, and the previously 
fused mass resolidifies. On treating an aqueous solution of the residue 
with dilute potash, a small quantity of a substance separates, crystal- 
lising in small, white, lustrous needles, melting at 110 — ^111®^ It 
has feeble basic propei^es, dissolves in dilute acids and in organic 
solvents, but only sparingly in water, with which it forms an allmline 
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solntion. analysis coxild be made, bub it 'was ascertained to be 
free from chlorine. 

II. Formation of Fthyl IHinetJiylfyroiiedicarhoxylate. — ^In order to 
prepare this, sodium (6 grams) is added to a solution of ethyl acetone- 
dicarboxylate (20 grams) in dry ether (20 c.c.), and heated on the 
-water-bath for two hours. Any unaltered sodium is then withdrawn, 
dry ether (150 c.c.) added, and dry acetic chloride ( 12*8 grams) 
quickly introduced. The action is energetic, and when it is com- 
pleted the liquid is cooled, shaken with water, and the ethereal 
solution dried over calcium chloidde, and evaporated. The product 
is ethyl dimethylpyronedicarboxylate, and crystallises from boiling 
ether in large, colourless, tabular crystals, melts at 79 — 80°, and is 
generally identical with the com^und prepared by Conrad and 
Guthzeit (Abstr., 1886, 333), and yields an identical lutidone deriva- 

»=<0MSo(coom?>0“- 

A disodium derivative of ethyl acetonedicarboxylate is formed by 
treating a solution of the ethyl salt (10 grams) in benzene (8 to 
4 vols.) with fragments of sodium (4 grams), and heating on the 
water-bath for 2 to 2^ hours. The reaction is completed when a 
reddish tinge commences to appear in the solution. The product is 
a pale-yellow, amorphous powder. 

III. Synthesis of Pyrone and of Ohelidonic Add, — Fthyl pyroneietra^ 
carhoseylate is formed when ethyloxalic chloride, OOObOOOBt 
(2 mols.), is added to a benzene solution of the sodium derivative of 
ethyl acetonedicarboxylate just described. When the reaction mod* 
erates, the mixture is heated in a reflux apparatus, shaken -with 
water rendered slightly alkaline, and the uppermost layer of liquid 
dried and freed from the solvent- The product is a deep-yellow oil, 
which, after a time, deposits minute, acicular crystals of ethyl pyrone- 
tetracarboxylate 5 this molts at 94°, and dissolves readily in alcohol, 
benzene, acetic acid, and chloroform, but only sparingly in boiling 
water. It also dissolves in cold alkalis, forming yellow solutions. 

Bthyl pyrido7ietetracarho3cylate, CMH2i09lSr, prepared by treating the 
preceding compound -with warm, dilute ammonia, ciystallisos from 
alcohol in slender, colourless needles, melts at 229°, and dissolves 
very sparingly in cold water. It is a feeble base, and dissolves in 
cold, concentrated acids, but is reprecipitated from its solutions on 
the addition of much -water. 

When ethyl pyi*onetetracarboxylate is dissolved in boiling sulph- 
uric acid ( 1 : 2 ), the liquid soon turns yellow, and a brisk evolution 
of carbonic oxide and anhydride takes place, probably owing to 
a radical decomposition of the compound. 

Ohelidonic Acid, — Ethyl pyronetetracarboxylate (3 grams) is heated 
with dilute (1 : 3 by weight) sulphuric acid (100 c.c.), the mixture 
strongly agitated until solution is complete, then immediately cooled, 
allowed to remain for 24 hours, and filtered; the solution is now 
neutralised with barium carbonate, the deposit washed by decantation 
with cold water, and then thoroughly extracted with boiling water. 
The extract, on concentration on the water-bath, deposits a small 
quantify of the sparingly soluble barium chelidonate, and from this 
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the pure acid may be obtained, by converting it into the silver salt 
and saponifj^ng. The acid may also be prepai*ed by heating ethyl 
pyronetetracarboxylate with water (20 parts) and 1 or 2 drops of 
snlphnric acid for 6 — 8 hours at 120 — 130®, and proceeding as before. 
The yield is 8 per cent. The product has the same properties as the 
naturally occurring acid. It crystallises in interlaced, colourless needles 
containing 1 mol. H 2 O, which it loses at 110 — 120'', in a vacuum over 
sulphuric acid, forms colourless solutions with alkaline carbonates, 
and yellow ones with the hydroxides ; the latter, after boiling for 
some time, evolve an odour of acetone ; it dissolves in boiling water, 
and very sparingly in the cold. The silver salt crystallises in long,, 
colourless needles, sparingly soluble in boiling water. The anhydrous 
acid melts at 230 — 235® with evolution of carbonic anhydride. It 
dissolves in concentrated ammonia, and the solution yields ammonio- 
chelidonic acid, C 7 Hs 05 !N‘. The latter yields a dibromo-derivative, 
07H306NBr2 + 2 H 2 O, crystallisi^ in colourless needles. Both these 
compounds give the characteristic reactions of the corresponding 
derivatives obtained by Lieben and Haitinger (Abstr., 1885, 47, 965) 
from 2 : 6-pyronedicarboxylic acid. 

Pyrone, — Ethyl pyronetetracarboxylate (6 grams) is dissolved in 
hot, dilute sulphuric acid (1:3), and the solution heated until a slight 
yellow coloration, accompanied by an incipient evolution of gas> 
becomes apparent. The solution is then neutralised with barium 
carbonate, the cold solution filtered, concentrated, and supersaturated 
with perfectly neutral calcium chloride. The pasty mass is shaken 
8 or 10 times with ether ; the ethereal solution, on drying, leaves a 
i*esidue of pyrone in small, colourless crystals, which melt at 30®, and 
dissolve very readily in water. By treatment with concentrated 
ammonia it is converted into the pyridone, melting at 147®, identical 
with that obtained from ammonio-chelidonic acid, and yielding the- 
same dibromo-derivative, C6H3Br20N, as described by Lieben and 
Haitinger (Zoo. cit., and Abstr., 1884, 1196; compare this vol.,p. 458). 

S. B. A, A- 

New Derivatives of Stearic Acid. By 0. Hell and J. 
Sadomsky (Ber., 24, 2388 — 2396). — ^The stearic acid employed was 
prepared from bassia oil, which is expressed from the seeds of Sassia 
latifoUa^ a tree growing in the Himalayas; the oil also contains 
palmitic and oleic acids. 

To obtain pure stearic acid, the oil is saponified with dilute sodium 
hydroxide, and after precipiiating the soap with common salt, it is 
pressed and dissolved in water; dilute sulphuric acid is now added, 
and the precipitated fatly acids are repeatedly washed, by fusing 
under water, until the washings are neutral. The oleic acid is then 
removed by triturating with cold alcohol, and the residue submitted 
to fractional distillation under diminished pressure, first at 100 mm., 
and afterward at 15 mm. ; after three fractionations, the portion 
passing over between 270® and 290® at 15 mm. is collected separately ; 
it now contains 80 per cent, of stearic acid, and melts at 65®. It is 
dissolved in an excess of hot alcohol, and on the addition of alcoholie 
ammonia and a hot alcoholic solution of magnesium acetate, mag-^ 
nesium stearate separates ; this is filtered off while hot, washed with 
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liot alcohol, and, after repeating the operation, dried and decomposed 
with sulphnric acid (Heintz’ method). The acid thus obtained is 
pure; it crystallises from alcohol in iridescent needles and plates, 
and melts at 69*2°. 

a^Bromosteark add, OisHasBrOi, is prepared by heating stearic 
acid (100 grams), well mixed with amorphous phosphorus (washed 
free from acid with water, and dried at 100^ ; 4*5 grams) in a reflux 
apparatus, and gradually dropping in bromine (dried by shaking with 
concentrated sulphuric acid; 36 c.c.). The reaction proceeds 
violently at first, but soon sulssides; the heating is continued until 
bromine vapour is no longei* perceptible. The reddish-brown melt 
is slowly poured into cold water, and washed by decantation until 
free from acid. It unites with water, forming an opaque mass re- 
sembling butter, the quantity taken up being dependent on the tem- 
perature; to remove this water it is heated with light petroleum, 
which dissolves the acid, forming a solution which floats on the water; 
the solution is separated and put aside, when crystals slowly make 
their appearance ; after two or three recrystallisations, it is obtained 
as colourless, lustrous needles, or four-sided tables, and melts at 60°. 
It is insoluble in water, but dissolves readily in the ordinary organic 
holvents ; it has not any irritating action on the skin. The ethyl salt 
is obtained when the acid is gently heated in alcoholic solution 
•and a stream of hydrogen chloride passed through it, the compound 
separating as an oil; this soUdifles on cooling, and after repeated 
crystallisation from alcohol, forms white, nod^ar aggregates, melts 
e,t 35 — 36®, and is readily soluble in the ordinary solvents. 

a-SydrosBysteoa’ic add, GuHseOs, is formed when the brominated 
derivative is heated in a reflux apparatus with an excess of alcoholic 
soda for 24 hours ; the sodium s^t is collected, washed with alcohol 
and water, and decomposed with sulphuric acid ; the free acid is dis- 
solved in water, and the solution extracted with ethei*. It separates 
from a mixture of benzene (1 part) and light petroleum (3 parts) 
as a white, crystalline powder, melts at 84 — 86°, resolidifies at 71 — 70°, 
•and is soluble in the ordinary solvents ; 100 parts of alcohol dissolve 
0*58 part at 20°. The silver salt is a white precipitate, which darkens 
on exposure to light ; the copper salt is a green precipitate, whilst the 
harium, lead, and cadmium salts are white precipitates. The acid is 
not identical with that described by Fremy, and later by Saytzefi; it 
differs from this in its solidifying point and in solubility. The con- 
stitution of the bromo- and of the hydroxy-stearic acid is proved by 
the &ct that the cyano-acid obtained from the former yields hexa- 
•decylmalonic acid on hydrolysis. 

a^Amidosteairic acid, C18H37NO2, is obtained when the bromo-acid is 
heated in a sealed tube with an excess of alcoholic ammonia at 
135 — 140° for 7 — 8 hours. The crystalline mass is heated on the 
water-bath to free it from ammonia and alcohol, and washed succes- 
•sivdiy with boiling water, hot alcohol, ether, and dilute sodium 
hydroxide; it is then mystalUsed from boiling glacial acetic acid, 
when it forms a white, crystalline powder which melts at 221 — ^222° ; 
it is insoluble in alcohol, ether, and benzene. 

a^niWdosteario add, is formed when the bromo-acid is 
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heated with an excess of aniline in an oil-hath at 180 — ]85®. The 
dark, reddish-brown, partially resinified mass is treated with dilute 
hydrochloric acid to remove the aniline, and washed with water and 
a little alcohol ; it is then pnrided by repeated fractional precipitation 
from its solution in boiling glacial acetic acid, and final crystallisation 
from alcohol. It forms a white, granular powder, melts at 84-5®, and 
is readily solul^le in benzene, ether, and alcohol, but only sparingly in 
light petroleum. A. R. L. 


Action, of Bibasic Acid Chlorides on Ethyl Sodiocyanacetate. 
By P. T. Mullbb (GompL rend.^ 112, 1139 — 1141). — Succinic chloride 
(1 mol.) and ethyl sodiocyanacetate (2 mols.) react in presence of 
dry ether, yielding ethyl siLccinocyanacetdte^ a white compound soluble in 
chloroform in the cold. After crystallisation from chloroform, it melts 


at 125 — 126®. It has the 


composition 


cHa — c:c(C]sr)-cooEt. 
GHa-CO-0 


Phthalic chloride yields ethyl phthalocyanacetate^ 


CeH4-C:C(ON)COOEt 

CO-6 


a product insoluble in ether and in water, but soluble in benzene or 
chloroform, fi*om which it separates in white crystals melting at 175®, 
with decomposition. When these compounds are boiled with water, 
they yield ethyl cyanacetate and succinic acid or phthalic acid respec- 
tively. Prolonged ebullition with water splits up the ethyl cyan- 
acetate into carbonic anhydride and ammonium acetate, probably 
with intermediate formation of acetonitrile. 

The products obtained from the bibasic acid chlorides do not react 
with water in the same way as the pi'oducts obtained by Haller from 
the monobasic acid chlorides. G. H. B. 


Leyidinic Acid: Acetonediapcetic Acid Dilactone. By A. 
Miohabii (/. pr. Ohem. [2], 44, 113—129). — ^According to Kent 
and Tollens (Avtnalmy 227, 229), levulinic acid distils in a vacuum at 
167 — 160® ; but the acid prepared by the author distilled at 148 — 149® 
at 15 mm. 

Ethyl levulinate was prepared in three different ways, namely, by 
the action of hydrogen chloidde on the acid dissolved in alcohol 
(Abstr., 1881, 410), by heating silver levulinate with ethyl iodide in 
a sealed tube at 100® for 15 hours, and by heating levulinic acid with 
alcohol and sulphuric acid; in each case the ethyl salt obtained was 
an oil, soluble in water, and boiling at 203 — ^204° (compare Zoc. ctt., 
and Conrad, who prepared the salt by the last-mentioned method, 
and states that it is insoluble in water; Abstr., 1878, 137). 

Bihyl levulinate hydrazone was obtained by Pischer’s method, 
namely, the action of phenylhydrazine on the ethereal salt (Abstr., 
1887, 149) ; it crystallises in plates or prisms, begins to soften at 
103®, and melts at 106 — 108® (not 110®). Water is separated during 
its formation, not alcohol. Pischer (Zoc. dt) has pointed out that 
a-ketonic acids will form hydrazones in the presence of mineral acids ; 

VOIi, LX. 4 u 
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and altliough ethyl levnlinate l>eliaveR as an a-ketonic acid deriva- 
tive in this respect, levtilinic acid does not, no hydrazone being 
formed. 

The oaiime CtOsHisTJ’, obtained by the action of hydroxylamine on 
ethyl levnlinate, crystallises from light petrolenm in large, colourless, 
obliquely truncated, prismatic needles, melts at 38--39®, and is 
sparingly soluble. This compound should be identical with that 
obtained by Muller (Abstr., 1^3, 1129) by the action of ethyl iodide 
on silver 7-isonitrosovalerate, but Muller’s ethyl derivative is an oil 
which does not solidify ; the author repeated Muller’s experiment^ 
and obtained an oil half of which distilled between 135® and 160® 
under a pressure of 40 mm,, and the other half between 160® and 164®. 
An analysis of the latter half led the author to conclude that it con- 
tained the crystalline oxime, but was too impure to crystallise. 

The oxime C7HioKr204, obtained by the action of hydroxylamine on 
acetonediacetic acid dilactone (Abstr., 1890, 30), crystallises with 
2 mols. H2O in large, lustrous, colourless, pointed prisms ; it blackens 
at 240®, decomposes at 248—250®, and dissolves sparingly in cold, 
more easily in hot, water and alcohol. The aqueous solution is feebly 
acid, but does not evolve carbonic anhydride from sodium carbonate. 

Bredt’s hydrazone (Abstr., 1890, 8^) is also obtained when the 
dilactone reacts with phenylhydrazine hydrochloride in aqueous solu- 
tion ; it begins to melt at 290®, and melts completely at 298 — 301®, 
with disc^oration. When the dilactone and phenylhydrazine hydro- 
chloride react in presence of sodium acetate, a compound which 
crystallises in prismatic plates is formed ; this softens at 130 — 135®, 
solidifies again at a higher temperature, and decomposes at abont 
230®. 

The author discusses the probable constitution of ethyl levnlinate 
and acetonediacetic acid dilactone dioxime in the light of the above 
reactions, and concludes his paper by a seriatim refutation of Bredt’s 
reasons for considering levulinic acid to be a 72-hydroxylactone 
(Annalen, 253, 314; 266, 314; Abstr., 1890, 863). Our jpresent 
knowledge of the subject is in favonr of the ketonic constitution for 
levulinic acid. A. G. B. 

Action of Zinc on Ethyl Dibromosnccinate. By A. Claus 
( jr. jpr. OAem. [2], 44, 110 — 112). — ^A reply to Michael and Schulthess 
(this vol., p. 11^) on the question as to whether an intermediate 
componnd of zinc with the elements of ethyl dibromosuccinate is 
formed prior to the decomposition into zinc bromide and ethyl 
fumarate- W, P. W. 

Conversion of Maleic Acid into Fnmaric Acid. By Z. H. 
Skbaup (Mcmateh., 12, 107 — 145; compare Abstr., 1890, 1397). — ^Ata 
temperature of 100®, and under the ordinary pressure, water does not 
convert malcic info fumario acid ; hnt at a higher temperature, and 
under increased pressure, the change takes place, the amount of 
fnmaric acid produced varying considerably with the conditions, 
although in no case is the conversion complete (compare Tanatar, 
CSiem* Ctaafr., 1891, 17). At low temperatures, part of the maleic 
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acid remadns unchanged, whilst at higher temperatures it is to a large 
extent converted into a malic acid, which is most probablj identical 
with the inactive varieiy obtained by Loydl from fumaric acid and 
sodium hydroxide solntion. The same inactive variety of malic 
acid is obtained on heating an aqueous solution of fomaiic acid at 
180—190°. 

Concentrated hydrochloric acid converts maleic acid at ordinary 
temperatures into a mixture of fumaric acid and chlorosuccinic acid, 
but the latter is not formed by the action of hydrochloric acid on 
fumaric acid. Hydriodic acid rapidly converts maleic into fumaric 
acid, probably with the production of some succinic acid. Benzene- 
sulphonic acid, like sulphuric acid, is almost without action on 
maleic acid under ordinary conditions ; whilst oxalic acid at a high 
temperature induces conversion into malic acid, the oxalic acid itself 
undergoing decomposition, with formation of formic acid and carb- 
onic anhydride. Heated in sealed tubes with benzenesulphonic acid, 
or with sulphuric acid, maleic acid in aqueous solution is only very 
slowly converted into fumaric acid, the presence of these acids 
appearing to hinder the change. Organic acids, such as formic, 
acetic, butyric, and isobutyric, have very little influence on the con- 
version of maleic acid. 

The copper, lead, and silver salts of maleic acid are partly con- 
verted into fumaric acid on treatment with hydrogen sulphide, the 
copper and lead salts giving the largest yields. Hydrogen sulphide 
alone has little effect on maleic add, but when an aqueous solution of 
the acid is saturated with hydrogen sulphide and sulphurous anhydr- 
ide and then warmed, a very considerable yield of fumaric acid is 
obtained. 

The acuthor gives numeitous details of his work, and in conclusion 
supports the view that the conversion of maleac into fumaric acid is 
a purely catalytic action, and is quite independent of the presence 
or absence of water duiung the change (compare Anschutz, Absti*., 
1890, 363). G. T. M. 

lldethylene Derivatives of Carbamide and of Thiocarbamide. 

By F. V. Hemmklmayb {Monaislu^ 12, 89 — 97). — Methylmethiocarh- 

amidey CS<^^>CH 3 , or, according to the investigations of S torch, 

q 

lSrHIC<j^jg-> 0 H 2 , is obtained on mixing together equal weights of 

thiocarbamide and the so-called chloromeihyl alcohol of Losekann 
(Ohem. Zeit^ 14, 1408—1409). Much heat is developed durii^ the 
reaction, and hydrogen chloride escapes. The product, which solidifles 
on cooling, is freed from methyl alcohol, dissolved in water, and the 
solution gently warmed, when the compound is precipitated in the 
form of white, insoluble flocks. It is almost insoluble in all ordinary 
solvents, 1 part requiring 50,000 parts of water and 8,000 of alcohol 
for its solution at ordinary temperatures. When warmed with mineral 
acids and with bases, it dissolves, forming thiocarbamide and form- 
aldehyde. Nitric acid, potassium permanganate, and bromine water 
oxidise the sulphur of the compound to sulphuric acid. On long- 
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contirmed boiling with water, metlxylenetbiocarbamide is resolved 
into thiocai'bamide and formaldebyde. It commences to decompose 
at 180® with evolution of ammonia, and at 200® melts, forming a 
brown liquid; in its chemical and physical properties it closely 
resembles ethylidenethiocarbamide (compare Reynolds, Krit Zeitschr.^ 
1871, 326). 

Metliylemmrhamide^ is prepared by warming a mix- 

ture of equal weights of carbamide and chloromethyl alcohol, and 
treating the product in a manner similar to that indicated in the pre- 
paration of the corresponding thiocarbamide, to which the new com- 
pound shows a considerable resemblance, both in appearance and 
properties. It begins to decompose at 200“, with evolution of ammo- 
nia, and at 240“ melts to a brown liquid, which solidifies on cooling, 
and is soluble in hot water. Mineral acids resolve it into carbamide 
and formaldehyde, and the same change is produced by long-continued 
boiling with water. Gr. T. M. 

FormatiozL of Uric Acid and of Xanthine Bases, and the 
Production of Leucocytosis in Mammals. By J. Horbaczewski 
{Monatsh.^ 12, 221 — 276). — ^It has been previously shown (Absti‘., 
1890, 184) that uric acid is produced when an extract of the spleen is 
warmed for some hours with fresh arterial blood or with a dilute 
solutiou of hydrogen dioxide, or exposed to the air at a moderate 
temperature. The extract used in the experiments was prepared by 
digesting the fresh spleen with distilled water at 60® for eight hours ; 
during this process putrefaction sets in, and a moderate gas evolution 
commences. The filtered extract is then carefully precipitated with 
lead acetate, allowed to settle, aud the cl6ar solution filtered. The 
extract obtained in this way contains substances which are decom- 
posed on boiling in absence of oxygen with formation of xanthine and 
hypoxanthine ; if, however, decomposition takes place in presence of 
oxygen, a quantity of uric acid, equivalent to tbat of the xanthine 
bases, is produced. Experiments showed that these mother substances 
are present in the lymphatic elements of the spleen, especially in the 
nuclei, as has been suggested previously by Kossel, Schiuder, and 
others. 

An examination of a number of organs, obtained chiefly from young 
calves, but in some cases fium fresh coi'pses, showed that they all, 
except the sinews, give niio acid when treated with fresh blood until 
putre&ction sets in ; with the exception of calves* brain and calves^ 
lungs, which in one case each gave moderately large quantities of 
uric acid, neither the blood nor any of the organs contains any appreci- 
able quantity of this acid before the treatment. 

When a dilute alkaline solution of nuclein, prepared from the spleen 
as descocibed by M[iescher, is injected subcutaneously into a rabbit, the 
quantity of uiic acid in the urine is increased ; the same result is 
observed when nuclein, suspended in water, is introduced into the 
human intern. 

The increase in the number of leucocytes in the blood of man, on 
taking mixed animal and vegetable food after a fast of 18 hours, is 
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accompanied by an increased secretion of nric acid, but tbo total 
qnantdty of nitrogen excreted in the nrine is not very materially aug- 
mented. When vegetable food only is taken after a fast of 18 hours, 
the results vary greatly with different individuals ; in some cases the 
quantity of uric acid excreted is doubled, in others a hardly percept- 
ible increase takes place. 

Various experiments showed the close relationship between the 
number of leucocytes in the blood and the quantity of uric acid 
secreted in the urine; it seems probable that in mammals, under 
normal conditions, the uric acid is formed fiom the decomposition 
products of the leucocytes. 

Quinine and atropine, given in small doses to man after an 18 hours 
fast, cause a dimiuution in the number of leucocytes in the blood, and 
also lessen the secretion of uric acid ; small doses of pilocarpin, given 
under the same conditions, increase the number of leucocytes, and in 
some cases the quantity of uric acid secreted is also iucreased ; anti- 
pyrine and antitebrine increase the number of leucocytes, but diminish 
the uric acid secretion. 

ISTuclein from spleen, and probably also other nucleins, produce, 
compared with albumin, a relatively very intense lencocytosis ; in the 
case of a man who had fasted for 18 hours, a dose of 5 grams of 
nuclein increased the number of leucocytes 83 per cent. ; in two other 
experiments with different individuals the increase was 53*1 and 60*5 
per cent, respectively. This result is probably due to a proliferation 
of the lymphoid elements in the lymphoid tissues of the intestinal 
canal and mesenterial and lymphatic glands, as well as in the spleen, 
marrow, &c. F. S. K. 


Azines of the Uric Acid Group, By 0. Kuhliko (Ber., 24, 
2363 — 2369). — Hinsberg (Abstr., 1885, 909) obtained hydroxycarb- 
oxytoluquinoxaline ureide by mixing aqueous solutions of 3:4-di- 
amidotoluene and alloxan; the authicr has succeeded in preparing 
alloxazine and certain of its derivatives by employing the hydrochlor- 
ide of the orthodiamine instead of the free base, under the conditions 
described below, 


is formed when aqueous or alco- 

ri • JN j1 


holic solutions containing equivalent quantities of alloxan and 1 : 2-di- 
amidobenzene hydrochloride are mixed and heated for a short time ; 
the liquid becomes yellow, and a thick, yellow precipitate separates, 
which is collected and repeatedly boiled with water ; it consists of 
microscopic needles. The compound is insolnble in water and in 
ether and very sparingly soluble in alcohol ; it dissolves in alkali 
carbonates and is reprecipitated on the addition of a mineral acid ; it 
decomposes above 300°. The alkali salts are readily soluble in water 
oud aro partially decomposed by carbouic acid ; the barium salt is a 
flocculent precipitate which could not be obtained of constant com- 
position. The azine is not completely converted into the correspond- 
ing hydroxyquinoxalinecarboxylic acid when heated with an excess 
of aqueous potassium hydroxide for nine hours, thus differing from 
Hinsberg’s ureide (he, cit). 
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N'O'NH'CO 

ToliiaMoxasitie, is obtained from alloxam and 

3 : 4-diamidotolaene hydrochloride in a similar manner to the last- 
described compound, "wliicb it closely resembles. 

KapMhaZloasaeim, « prodnoed from alloxan 

and 1 : 2-diamidonapbtbalene bydrocbloride. It forms a yellow, 
microscopic powder, decomposes above 300®, does not^ dissolve in 
alkali carbonates, but is readily soluble in caustic alkalis ; tt is very 
sparingly soluble in water and only slightly more so in alcohol ; the 
barium stilt is a yellow precipitate, insoluble in water, and decomposes 
when dried in the desiccator. j. • j i 

When hot aqueous solutions of alloxantin and 3 : 4-diamidotoluene 
hydrochloride are mixed, toluaUoxazine, identical with that described 
above, is formed. 

mmetJiyUoluaUoxcaine, is obtained when 

an excess of aqueous 3 ; 4-diamidotolnene hydrochloride is added to a 
toiling aqueous solution of tetramethylalloxantin and the mixture 
boiled for a time. It does not show acidic properties ; it crystallises 
from boiling water, in which it is sparingly soluble (0*5 gram requires 
for dissolution 2 litres of boiling water), in delicate, yellowish-white 
needles, but is best crystallised from boiling alcohol, which dissolves it 
more readily. It melts at 205 — ^210®. 

JXmeiAyZoZfoiaMxziwe, ^ yellowish-white, 


sandy, crystalline powder; it is very sparingly soluble in water, more 
readily in boiling ^cohol, and melts at 236®. 

NIC-OH . . T 

Sydr(K(sifqmiioxaMnecarboaylic acid^ ^ 


when aqueous solutions of 1 : 2-diamidobenzene and mesoxalic acid are 
heated; it separates fi*om boiling water in delicate, yellow needles 
and decomposes at 200® ; the barium salt crystallises in needles. 

NajphtJiazinehydrossycarhoscyllc acid^ ^^"^®^N*6*COOH’ ^ 


sparingly soluble in boiling water; the barimn salt is a yellowish, 
hoccnlent precipitate. 

Tolnqninoxalinecarboxylic acid, prepared from 3 r 4-diamidoto1nene 
and mesoxalic acid, is identical with that descnbcd by Hinsberg(Zoc. dt.), 

.A.* ]B«. Xi« 


Thiophen. By G. Minunni (Qazzefta, 21, 143 — ^148). — ^When 
thiophen, prepared by Yolhard and Erdmann’s method, is heated 
with an equal weight of phenylhydrazine, evolution of hydrogen 
sulphide commences after a few minutes and continues for some hours, 
but on distilling ibe product nothing but unaltered thiophen and phenyl- 
hydrazine are obtained. Similar results are obtained on operatmg in 
4 b closed tube at 220®. 

When fhe thiophen recovered from the above operations is heated 
at 200 — 210® in a cloG»d tube with litharge, no change is observed, 
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bat when thiophen which has not been treated with phenylhydi^azine 
is heated with litharge, lead sniphate is formed. From this it is 
evident that the erolation of hydrogen sulphide is dne to the presence 
of some imparity in the thiophen. 

If 1 part of phenylhydrazine be gradually dropped into 10 parts of 
the impure thiophen, a white, crystalline substance, soluble in excess 
of the base, is precipitated ; this compound is not formed if thiophen 
which has been already heated with phenylhydrazine is employed. 
The crystalline compound thus formed is identical with the phenyl- 
hydrazine phenylthiocarbazidc prepared by B. Fischer {Annalen, 190, 
ll4) by the action of phenylhydrazine on carbon bisulphide. The 
impurity is therefore carbon bisulphide. Bsctihed thiophen contains 
an average of about 0*2 per cent, of this substance, and unrectided 
thiophen a much larger quantity. 

The author records a very characteristic property of phenylhydr- 
azine phenylthiocarbazide ; on passing a current of dry oxygen 
through its solution in carbon bisulphide, hydrogen salphide is evolved 
and diphenylthiocarbazide deposited as a white, crystalline powder. 

B. V. Meyer (Abstr., 1886, 349) states that a mixture of phenyl- 
hydrazine and benzene deposits a crystalline compound containing 
s^phur and melting at 96^" ; he considers its formation to be due to 
an impurity in the phenylhydrazine employed. This substance agrees 
in all its j^ecorded properties with phenylhydrazine phenylthiocarb- 
azide, and is most probably derived from carbon bisulphide in the 
benzene employed, as commercial benzene always contains this im- 
purity. W- J, F. 

Note . — A short time before the publication of this paper, Liebennann 
and Seyewitz (this vol., p. 684) stated that the carbon bisulphide in 
commercial benzene could be estimated by means of its reaction with 
phenylhydrazine. W. J. P. 

Bing and Nnclens Structure of Aromaluc Hydrocarbons. 
By W. Vaubbl (/- jpr. Oliem. [2], 44, 137 — 149). — ^The author reviews 
the structural formulas hitherto proposed for benzene, and regards 
Loschmidt’s {Monatsh.^ U, 28 ; Abstr., 1890, 602) as the least objec- 
tionable of them. But even this does not expiess his ideas of the 
benzene molecule, for the summits of the tetrahedra are all in the 
same plane, a dissymmetry that is not warranted by the behaviour of 
benzene. N^one of the formulas hitherto suggested complies with the 
fact that ortho- and para-dezivatives are chiefly formed (1) when 
benzene and toluene are chlorinated and brominated ; (2) when halogen 
fiuhstitntion products of the methyl group in toluene are nitrated; 
(3) when chloro-, bromo-, and iodo-benzene are nitrated; (4) when 
acetanilide is nitrated, producing ortho- and para-nitraniline ; (5) 
when phenol is nitrated, chlorinated, and sulphated ; (6) when cinn- 
amic and hydrocinnamic acids are nitrated, l^or does any of them 
comply with the facts that meta-derivatives are chiefly formed (1) 
when benzaldehyde, acetophenone, benzoic acid, and phenyl cyanide 
are nitrated ; (2) when benzene is heated with fuming sulphuric acid 
at 200'^, the metasulphonic acid at flrst formed being coaverted into 
the para-ocid by longer heating. 



1344 


ABSTRA.OTS OF OHBMIOAL PAPERS. 


Tlie author’s fommla for henzen© is a symmetrical arrangement of 
Loschmidt’s formula, that is to say, instead of the summits of the six 
tetrahedra being all on the same side of the central plane, throe ot* 
them are on each side. He explains away various difficulties by aid 
of this formula and develops it for naphthalene, in which case it 
complies with Bamberger’s qualifications {AnnaLm^ 257, 1 ; Abstr , 
1890, 1299), and for anthracene. A. G. B. 

Constitatlon of Cymene. By M. Pileti (J. pn Ohem. [2], 44, 
150 — 152). — ^Tho author has repeated Widman’s experiments (this 
vol., p. 986), and fully confirms his conclusion that cymene is an 
isopropyl derivative. A. G. B. 

Metacyanobeirzyl Chloride and Metacyanobezxzaldehyde. 
By P. Reinglass (Ber., 24, 2416 — ^2424). — ^Metacyanobenzyl chloride, 
OH'OaBti'CHaCl, is obtained by treating metacyanotolnene with 
chlorine at 150° until it has gained 30 per cent, in weight, spreading 
on a tile the reddish-yeUow, crystalline cake which forms on cooling, 
and then dissolving it in a small quantity of boiling alcohol. It 
se|)arates from alcohol in small, white plates or colourless prisms, and 
from boiling water in long, delicate needles, melts at 67®, boils 
at 258 — ^260® (760 mm.). It is also soluble in ether, chloroform, 
and benzene, and is slightly volatile with aqneons vaponr. Its 
vapour has a strong action on the eyes and mucous membrane of tbe 
nose ; whilst the substance itself produces an irritation on the skin, 
and a burning on the tongue. 

MetoGijanohemid chloridey CN'CeH^'OHCh, is formed by treating 
metacyanotolnene with chlorine until it has gained 60 per cent, in 
weight ; when the red product is distilled, it passes over with the 
evolution of hydrogen chloride between 272® and 275® (765 mm.) as a 
clear, yellow liquid. 

Paracyandbenssal chloride^ Ohr-OeHi'OHCis, is prepared by treating 
paracyanobenzyl chloride (Mellinghoffi, Abstr., 1890, 239) with 
cfaiorine until it has gained 30 per cent, in weight ; it is a colourless 
liquid boiling at 273 — 276® (770 mm.). 

Metajcyan^enzyl cymide, OH-CeHx-CHa'OlSr, is obtained by dissolv- 
ing metacyanohenzyl chloride (6 grams) and potassinm cyanide 
(3 grams) in water (25 c.c.) and ^cohol (60 c.c.), heating the mixtui'e 
on the water-bath for f hour, distilling off two-thirds of the alcohol, 
and pouring the residue in^ water; the precipitated compound is 
crystallised from hot water ; it forms delicate needles, melts at 84®, 
and is easily soluble in alcohol, ether, chloroform, and benzene. 

CONH*-OeH 4 *OH 201 , is formed by dissolving 
metacyanohenzyl chloride in five times its weight of concentrated 
sulphuric acid and allowing it to remain for 15 hours (compare Gabriel, 
Abstr., 1887, 1038 ; Mellinghoff, foe, eiA), then pouring it into eight 
tunes Its^ volume of water, neutralising with dilute ammonia, and 
ottystallising the precipitate compound from a small quantity of hoi 
aiehol It melts at 124®, and is very readily soluble in alcohol, ether, 
and hot water. Its dust causes sneezing. 

aeid^ OOOH^OJS^rOH^Cl, is produced by heat- 
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ing metacyanobenzyl cWoride witli 20 times its weight of concen- 
ti*ated hydrochloric acid in a reflux apparatus, when the acid separates 
from the solution on cooling in small, delicate needles. To purify it, 
it is dissolved in dilute ammonia, filtered, and reprecipitated by the 
addition of hydrochloric acid. When recrystallised from hot water, 
it melts at 136®, and is readily soluble in alcohol and ether. The 
copper salt sepai'ates as a sparingly soluble, bright blue precipitate on 
adding copper sulphate to an aqueous solution of the ammonium salt. 

MetacyanolensylpTitJialimide^ is prepared 

by heating an intimate mixture of dry metacyanobenzyl chloride 
(7 grams) and potassium phthalimide (9 grams) in a globrdar flask at 
125 — 130® for 3 — 4* hours ; when cold, the product is boiled with 
water and the solution filtered while hot; the granular powder 
which separates from the filtrate is purified by crystallising it from 
gladfil acetic acid ; it melts at 147®. 

rn^Amidometaiohdc add^ COOH-06Ht'OHs-]S‘H2, is obtained by 
heating the last-described imide (2 grams) with concentrated hydro- 
chloric acid (10 c.c.) at 200® for 3 hours in a sealed tube, diluting 
the product with a little water, filtering off the phthalic acid, and 
isolating the new acid from the filtrate by means of its mercuric silt, 
which is sparingly soluble in water; this is decomposed by a current 
of hydrogen sulphide, sodium acetate added to the filtrate, and the 
liquid slowly evaporated, when the acid separates in smsJl, white 
scales which melt at 215 — 218®. An intermediate compound, meta- 
carhoji^jhensylplithalamic acid, OOOH*C6H4*OH2'1^H*00*C6H4‘OOOH, 
is formed by heating the phthalimide (5 grams) with 30 per cent, 
sodium hydroxide (40 c.c.) for 20 — 25 minutes, shaking frequently, 
and then adding water and an excess of hydrochloric acid, when it is 
precipitated; when recrystalHsed from hot alcohol, it melts at 
228 — 230® (compare Gunther, Abstr., 1890, 977). If this compound 
is heated with concentrated hydrochloric acid at 200® in a sealed tube 
for 3 hours, w-amidometatoluic acid is formed. The platmochlondey 
(C8H9lSrOa)2»H2PtGlo, is a yellow ochreous precipitate, and the (mrocTihr^- 
ide forms y^ow prisms and melts at 175 — 177® with decomposition. 

Bvnietacarhovyhenzyl ether, 0(GH2*06B[4*C00H)2, is obtained by 
heating metacyanobenzyl chloride (5 grams) with ^ per cent, potas- 
sium hydroxide in a reflux apparatus for 3 hours, diluting with water, 
and, after precipitating the mtrate with an excess of hydrochloric 
acid, crystallising from hot water; it melts at 180®, and is sparingly 
soluble in ether, chloroform, and benzene. 

Mettzcymohevizaldehyde, GN*G6Ha*GOH, is produced by adding meta- 
cyanobenzyl chloride (8 grams) to a hot solution of copper nitrate 
(16 grams) in water (160 c.c.) and boiling for 16 — ^17 hours, when an 
intensely green solution is obtained ; on cooling, this deposits white 
needles, which are dissolved in ether, and the ethereal solution mixed 
with an aqueous solution of sodium hydrogen sulphite ; the additive 
compound is collected, washed with ether and alcohol, and steam 
distilled in the presence of an alkali ; the distillate is extracted with 
ether, which leaves long needles on evaporation. It melts at 79 — 81®, 
yields a metallic mirror with ammoniacal silver niiirate, and gives all 
the reactions of an aldehyde. The hydrazone, GKr*GftH4*GHIN'2HPh, 
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crystallises from alcoliol in small, yellow needles, and melts at 120° ; 
the oxinie, CN'ObHi'CHIJNTOH, melts at 99 — 101°, and yields meta- 
dicyanobenzene (ra.p. 157°) on treatment witb acetic anhydride. 

Paracyanohensaldeltyde, CN‘OaH4*COH, is obtained from pam- 
cyanobenzyl chloride ; it crystallises from hot water in long, white 
needles, melts at 96— 98°, is volatile with steam, and is readily 
soluble in alcohol, ether, and chloroform. The hjdrazone melts at 
135 — 137°. and the oximie at 145°. 

Both the last-described aldehydes may be prepared more quickly 
and a better yield obtained by boiling the corresponding benzal 
chlorides with silver nitrate. 

Parahiehydohenzoic add^^ COOH'CeH^'OOH, is formed on heating 
paiacyanobenzaldehyde with 25 times its weight of concentrated 
hydrochloric acid in a reflux apparatus ; it crystallises in microscopic 
needles, commences to melt at 285°, and is soluble in water, but more 
so in alcohol and ether. The copper salt is a bright blue precipitate ; 
the oxime melts at 208 — ^210°, whilst the hydrazone melts at 212 — ^214°. 

Metaldehydobenssoic acid is obtained from metacyanobenzaldehyde 
in a similar manner to its isomeride ; it melts at 164 — 166° ; the 
copper salt is a ^eenish-blue procipitete; the oseime melts at 165° 
with deconQiposition, whilst the hydrazone melts at 112 — ^115°. 
Orthaldehydobenzoic acid (phthalaldehydic acid) has been described 
by Racine (Abstr., 1886, 549). A. R. L. 

ProdxLCtB of Condensaldon of Metanitrobenzaldehyde with 
PheiLol amd ResoreinoL By G. m Yabda and M. Zexoni {Oaz- 
zetta, 21, 174 — ^183; compare this vol., p. 1378). — Metamtrodioayy^i- 
flwnylmethome, 0H(06H4*0H)2t06H4»N03, is obtained by melting 
together a mixture of phenol and metanitrobenzaldehyde in theore- 
tical proportion, slowly adding sulphuric acid (H2SO4+2H3O), 
1 mol., then gradually heating and keeping the mixture at 130°, 
unidl no further action is observed. The product is freed from un- 
altered phenol and metanitrobenzaldehyde by steam distillation, boiled 
with a large quantity of water, and the solution filtered and allowed 
to remain ; on cooling, the condensation product is deposited. It is 
an amorphous, dark-yellow powder, melting at 59 — 60°, very little 
soluble in ether, chloroform, benzene, or light petroleum, and almost 
insoluble in carbon bisulphide, soluble in about 10,000 pai*ts of 
boiling watei*. It is not volatile with steam, and is for the most 
part decomposed on distillation under diminished pressure. 

Metanitrophenyldiresordvolrnethane^ 0H[06H3(OH)3]2*06H4*N‘Oa, is 
readily obtained without the aid of a condensing agent by heating 
the eqnivalent proportions of resorcinol and metenitrobenzaldehydo 
at 160% and purifying the product by washing it with water and 
precipitation from its alcoholic and ethereal solutions. It is a 
yellowish, amorphous powder, slowly darkened by the action of air 
and Kght, and molts at 97 — 100°; it is soluble in ether, alcohol, 
and acetib acid, almost insoluble in light petroleum, benzene, chloro- 
form,^ and carlfcK>n bisulphide; it is pi^ecipitated unaltered from its 
alkaline solution by acids. The substance cannot be distilled with 
steam, or under diminished pressure. 
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The precise constitutions of the above two compounds are un- 
known. W. J. P. 

MetliylatioB. of Symmetrical OrcinoL By A. Kkaus (ITowafe/*., 
12, 191 — 204; compare Herzig and Zeisel, Abstr., 1890, 1405). — 
Anhydrous orcinol melts at 106*5 — ^111“ or on remelting after solidi- 
fication at 108 — 111° ; on warming with methyl iodide and potash in 
methyl alcoholic solution, and treatment of the product with potash, 
a dimethylorcinol is obtained on acidifying and extracting with ether; 
it has the formula C6HMe8(OH)2 [OH = 2:3; Me^ = 2:4:5] or 

crystallises from methyl alcohol, and melts at 

204°. The acetyl^ benzoyl^ and ^romu-derivatives are viscid liquids. 

The portion of the original methylation product which is insoluble 
in potash, on distillation under reduced pressure, yields dimethylorcinol 
dimethyl ether, C6HMe3(OMe)2 ; this crystallises from glacial acetic 
acid, and melts at 93 — 94°. The fraction boiling at 135 — 138° under 
a pressure of 18 — 22 mm, was treated with hydiiodic acid, and the 
product formed, when purified, melted at 156°. This is a dimetliylorcinol 
isomeric with the one above descxdbed, as it contains two hydroxyl 
groups. Since it is prepared from the dimethyl ether, it probably has 
the first of the two formulss given above, whilst the compound melting 
at 204° is probably i*epi*eseuted by the second. J. B. T. 

Action of Light on AnethoE. By G. ue Yakda {Qazzetta, 21, 
183 — 188). — Crystalline anethoil, when exposed to sunlight, soon 
liquefies, and, on submitting it to distillation, a ^[action boiling 
between 251° and 296® is obtained- This solidifies on cooling, and, 
when purified by repeated crystallisation from strong alcohol, is 
found to be a new polymeride of anethoil, which the author terms 
photoounethod. The residue left in the retort, when crystallised from 
alcohol, yields the same substance. 

PhotoanethoE forms minute, white, nacreous, tabular crystals, 
melts at 207®, and has neither taste nor odour. It is insoluble in 
water, sparingly soluble in ether, alcohol, light petroleum, chloroform, 
and boiling acetic acid, sublimes in microscopic plates, and does not 
volatilise with aqueous %*apour. Its solution in chloroform has no 
rotatory action on polarised light. Anethoil yields about 0*5 per cent, 
of photoanethoil by the above treatment, 

AfetomfrqpAewyMiawe<^<wZiwetAane,NO/C«H4*OH[CeH3(08H8)*OM'e]2, 
is obtained when the theoretical proportions of anethoE and meta- 
nitrobenzaldehyde ai*e fused together with sulphuric acid (H2SO4 4- 
H3O) at 150°. The crude product is boiled out with water and treated 
with superheated steam ; the residue is then extracted with ether, and 
the solution filtered and poured into alcohol; the precipitate thus 
formed is collected, again mssolvedin ether, and r^recipitated by the 
addition of light petroleum. The pure substance is a ydlow, amorph- 
ous powder without odour or taste, melts at 165 — ^170®, is insoluble in 
alkalis and sulphuric acid, almost insoluble in alcohol, fairly soluble 
in chloroform, ether, carbon bisulphide, and acetic acid. It does not 
sublime on heating, and cannot be distilled in a current of steam. 
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When photoanethoil is heated with metanitrobenzaldehyde and 
acid, the same conden'iation product is produced, showing that photo- 
anethoil is a true polymeride of anethoil. W. J. P. 

ConstitatioiL of Quinone. By J. U. ^^'bf {Amer. Ohem. J,, 13, 
422 — 428; compare Ab&tr., 1890, 1270). — ^In his previous paper 
(Abstr , 1890, 1270), the author pointed out that Pittig’s formula must 
represent the constitution of quinone. It has been asserted, however, 
that the proof that quinone dibromide lias its bromine atoms in the 
orcho-position is not absolute (compare Claus, this vol., p. 44 ; Nietzki, 
ibid,^ 189 ; Kehrmann, ibid,, 432). 

The analogy between the behaviour of quinone dibromide and 
tetrabromide towards zinc-dust and acetic acid (Abstr., 1890, 1272) 
and the behaviour of v. Baeyer’s additive products of hydrogenated 
terephthalic acids (Abstr., 1888, 1069 ; 1889, 1176 ; Annalm^ 258, 
11 ) is such that there can be little doubt that these compounds are 
of similar constitution. 

Since no orthodibromoquinone is formed when hydrogen bi'omide 
is removed from quinone tetrabromide by boiling it with aqueous 
alcohol (Abstr., 1890, 1272), the hydrogen bromide must be split off 
from the ortho-position, and it is rendered highly probable that the 
addition of bromine takes place in ortho-positions ; the existence of 
the following compounds furnishes absolutely conclusive proof that 
this is the case : — 

Quinone dichhride [O 2 : Cla = 1 : 4 ; 2 : 3] is pale yellow, melts 
at 143°, and distils unchanged. 

Quinone tetracMoride [O 2 : CI 4 = 1 : 4 : 2 : 3 : 6 : 6 ] is colourless, 

* sublimes without melting, and undecomposed. 

Quinone dichloride dibromide [O 3 : GI 3 : Bi’j = 1 : 4 : 2 : 3 ; 5 : 6 ] is 
colourless, and melts at 195°. 

The properties of these substances are similar to those of the two 
bromine additive products (Abstr., 1890, 1272), except that they are 
more stable. That the constitution of the dichloride dibromide is as 
given above, and not O 3 : CI3 : Br* = 1 : 4 : 3 ; 6 : 2 : 5 , is proved by 
the fact that, when boiled with alcohol and water, it yields about 
equal parts of meia- and ^aracMorobromoquinone of the constitution 
O 2 : Cl : Br = 1 : 4 : 6 : 2 and 1 : 4 : 3 : 6 respectively. The latter 
crystallises in plates which melt at 172°, the former in needles melt- 
ing at 113° ; they were easily separated by fractional crystallisation 
from ether, in which the para-compound is less soluble. The direct 
synthesis of these two substances in the following ways proves that 
their constitution is correctly given above. 

(a.) Parachlorobromonitrobenzene [NO 3 : 01 : Br = 1:2:5] was 
reduced by zinc-dust and acetic acid to chlorobromaniUne (m. p. 43 °), 
which, on boiling with manganese dioxide and sulphuric aci<^ gave 
parachlorobromoqninone, identical with the above product and with 
Levy and Schultz^s chlorobromoquinone (Abstr., 1882, 509). 

(A) Chloroparanitrophenol [QBE: Cl :N 02 == 1 :2:4] was con- 
vefFted into bromoehLoroparanitrophenol [OH 2 Cl : NO® : Br = 
1 ; 2 ; 4 : 6 ] (m. p. 138°) and then reduced with tin and hydrochloric 
acid. The ohlorobromamidophenol thus produced was boiled with 
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manganese dioxide and snlplinric acid, when metaclilorohromoqninone, 
identical with the above, was obtained. 

If qninone dicbloride dibromide has its chlorine atoms in the para- 
position [2 : 6] and it be decomposed by aqueous alcohol, assuming 
the splitting off of halogen hydride to take place in great part from 
ortho-positions, the compound produced would be paradichloroquinone 
(m. p. 164®) since the chlorine atoms are more firmly bound than the 
bromine atoms, Paradibi'omoquinone (m. p. 188®) and metaehloro- 
bromoquinone are the other possible products. As a fact, however, 
neither paradichloro- nor paradibromo-quinone was formed. 

If, however, the quinone dichloride dibromide have the constitution 
assigned to it above, and halogen hydride be split off from para- 
positions, only orthochlorobromoquinone and metachlorobromoquinone 
could be formed. 

The addition of halogens to quinone is thus proved to take place 
in ortho-positions, and the splitting off of halogen hydride also to take 
place from ortho-positions — ^facts which are explicable by Fittig’s 
formula for quinone, but will not uphold Olaus’ diagonal ketone 
formula. 

The publication of experimental details is promised, and the author 
concludes with the observation that it seems probable to him that the 
conversion of quinol into quinone is accompanied by a rearrange- 
ment of the valencies of the carbon atoms forming t)ie closed chain 
(Nietzki, Zoc. eit.), on the ground that neither quinolcarboxylio 
acid, tolylquinolcarboxylic acid, paradihydroxyterephthalic acid, nor 
the ethyl salts of these acids, can be oxidised to the corresponding 
quinones. A, G. B. 


EuzantbLone. By J. Hbbztg Qlonatsh,^ 12, 161 — 171). — ^The 
author has studied various derivatives of euxanthone with the object 
of showing its relationship to quercetin. Both these substances are 
yellow, but yield colourless acetyl derivatives which are readily 
hydrolysed by treatment with sulphuric acid. 

Ewaawthone ethyl ether^ CiiIl70a*0Et, crystallises from alcohol in 
long, yellow needles, and melts at 144 — 146®, It does not dissolve 
in potash, but yields an unstable, insoluble salt by the action of 
alcoholic potash; the latter resembles the corresponding quercetin 
derivative, and readily nndergoos dissociation in presence of water. 
Acetyl etixanthom ethyl ether^ OxaHsAcOs'OBt, crystallises from alcohol 
in long, colourless, lustrous needles, and melts at 180 — 182®. The 
compound readily yields a euxanthone diethyl ether, 0 i 3 H 6 O 3 (OEt) 8 , 
on treatment with potash and ethyl iodide. Euxanthone ethyl ether 
is formed from the diethyl derivative when the latter is heated with 
alcoholic pdtash in a sealed tube for four hours at 130-^150®. An 
isomeric monethyl ether is obtained by treating the diethyl derivative 
with 20 parts of concentrated sulphuric acid for three hours at 100® ; 
it crystallises from alcohol in colourless needles, melts at 223 — 226®, 
and is readily soluble in dilute potash. The constitution of this 
compound is being farther investigated. The existence of two mon- 
ethp ethers makes it appear possible that euxanthone may exist in 
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two forms, represented by the formnlm 

CO<!o*H*(OH)^®’ bydroxyl groups occupy 

different relative positions in the molecule. That there is consider- 
able difference between euxantbone and quercetin is proved by the 
fact that, whilst the latter is readily decomposed by alkalis, euxanth- 
one is unacted on wben heated with potash at 150° in a sealed tube. 

J. B. T. 


Synthesis of Aromatic Mercaptans. By 6. Litstio (Oazzetta^ 
21, 213 — 216). — Leuckart (Abstr., 1890, 603) has shown that thio- 
phenols may be prepared by the action of potassium ethyl xanthate 
on diazo-compounds. The author finds it more convenient to employ 
the red salt, OH'OS‘SK, obtained by the action of carbon bisulphide 
on caustic potash in place of potassium ethyl xanthate. 

The red salt obtained by digesting 14 grams of solid potassium 
hydrate with excess of carbon bisulphide, is dissolved in 100 c.c. of 
water, heated at 70 — 75®, and a solulaon of diazobenzene chloride, 
prepared from 20 grams of aniline, slowly run into it ; a yellow sub- 
stance is thus formed which decomposes into an oil with evolution of 
nitrogen. The oil is soluble in acetic acid, alcohol, light petroleum, 
and ether, but insoluble in potash and dilute acids ; no analysis 
could be made, as the oil could not be purified. On steam distillation, 
it yields thiophenol and diphenyl bisulphide. When boiled with 
either aqueous or alcoholic potash and treated with acid, the oil yields 
65 — 75 per cent, of thiophenol. 

When paramonacetylphenylenediamine is diazotised, and treated 
with the red salt in the manner just described, a solid product, melt- 
ing at 115 — ^120°, is formed corr^ponding with the oil obtained from 
diazobenzene chloride. This, on hydrolysis with 1 mol. of alcoholic 
potash, yields paradithioacetylphenylamine, and with 2 mols. paradi- 
thiophenylamine, compounds which were mcognised by the reactions 
given by Lenckart. W. J, P. 

Nomenclature of Compounds containing Two Atoms of 
Nitrogen Linked together. By T. Cuetius {J, jpr. Oliem. [2], 44, 
96 — ^101). — The necessity for a systematic nomenclature for hydrazine 
derivatives and for fatty diazo-compounds has been evident for some 
time past, and, with the object of avoiding further confusion, tho 
author proposes to adopt the following means of distinguishing 
compounds which contain two nitrogen atoms, either singly or doubly 
linked. The nomenclature is not applicable to the numerous deriva- 
tives of hydrazine which contain several carbon atoms united with 
the two nitrogen atoms in the form of a “ ring.’* (1.) For the radicle 
IN-NI the term ozi- is proposed; this being written -aaine at the 
end of a word. (2.) For the radicle the name (ezo- is retained, 
but is written -osone at the end of a word. (3.) The partial or 
complete saturation of these radicles by hydrogen is indicated by 
the prefix the terms becoming or hy&raao-y or, at the 

ends of words, •kydrassine or -hydrmmef as the case may be. All known 
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azo-, diazo-, and hydrazine-derivatives can readily be distinguished 
as derivatives either of the as yet unknown hydrazone or diimide, 
NHINH, or of hydiazine, !N‘H3*NH2, and numerous applications of the 
proposed nomenclature are given in the paper. 

The substitution of the azi- and azo-radicles for hydrogen in 
methane and ammonia would lead to the formation of four 8-membered 
rings, one of which only has hitherto been isolated, although deriva- 
tives of all four have been prepared. These rings are distinguished 
thus : — 


]sr 


NH 


Azomethylcue. Hydrazimethyleue. 


NH<lf , 

N 

Azoimide. 


Hydraziimide. 


As an instance of the application of the proposed nomenclature, 
the change of name from ethyl diazoacetate to ethyl azomethylene- 
carboxylate may be quoted. W, P. W. 


Action of Benzylamine on Glycol Chlorhydrin. By G. 
Goldbchmiedt and Jahoda (Monatsh,, 12, 81 — ^85). — ^When mole- 
culai‘ proportions of benzylamine and glycol chlorhydrin are heated 
together at 100® in a reflux apparatus, a vigoreus action takes place, 
and the contents of the flask become dark-red. On cooling, the pro- 
duct solidifies to a yellow, waxy mass, which contains benzylamine 
hydrochloride and hydroxyethylbenzylamine. On heating the latter 
with hydrochloric acid at 170® for five hours, it is converied into 
chlorethylbenzylamine hydrochloride, OHiPh-N'H^CHyOHsCl, which 
crystallises in white needles, melts at 192®, and is readily soluble in 
water, alcohol, and chloroform. 

When the yellow, waxy mass is heated in open flasks or closed 
tubes with sulphuric acid, or with zinc chloride, benzylamine and 

CHo'CEr 

hemylmorpJioline, 0H2Ph*N<Qjy|-®.Qg-®]>0, are produced. The latter 

crystallises in slender needles, and has an odour resembling that of 
ammonia ; it forms a hydrochloride^ CiiHi5KO,H01, which dissolves 
readily in water and in alcohol, and melts at about 200^; also a 
pZa^iwoc/iZonde, (0xxHi5!N’0)2,H2Pt0l6, which is only sparingly soluble 
in water, crystcdlibes in reddish-yellow needles, and decomposes at 
192®. 

The condensation oecuiring in the preparation of benzylmorpholine 
takes place between two hydioxyl groups with elimination of the 
elements of water, and not between chlorine and hydroxyl, as in the 
syntheses of morpholine derivatives effected by Knorr (Absti\, 1889, 
1218). G. T. M. 


Commercial Fseudocumidine. By H. Kroner (Per., 24, 2407 
— 2415). — The author’s experiments were made with two different 
specimens of commercial pseudocumidine. The first, melting at 68®, 
yielded durylonitrile when treated by Sandmeyer’s method ; whilst 
the second, melting at a higher temperature, on similar treatment, 
gave an oil having a strong, phenolic odour, from which durylonitrile 
and mesitylol, melting at 68—69®, were obtained. 
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Cumohmzylumine^ CaHJilej'CHa-NHo, is formed exclusively on 
Inducing the nitiile from the pseudooumidine melting at 63® by 
Ladenberg’s method with sodinm and absolute alcohol. When the 
3 *ediiotion is complete, water is added, the solution acidified with 
hydrochloric acid, the alcohol distilled off, and, after adding an excess 
of potash, the base is driven over in a cnrrent of steam. It crystallises 
from alcohol in groups of long, friable needles, melts at 64*6®, and is 
sparingly soluble in hot water, more readily in alcohol and chloro- 
form. The Jiyd^ochlm-ide^ CioHis^^jHCl, forms short, thick prisms and 
needles, melts at 240 — 242® with decomposition, and is fairly soluble 
in cold water ; the sulphate forms colourless plates, melts at 238®, and 
is sparingly soluble in water ; plMinocMoride^ (OioHioT5')2,H2ptCl6, 
is a reddish-yellow, crystalline powder decomposing at 208 — 209® ; 
the merctvtochloHde^ CioHi 6 N,HHgOl 3 , crystallises in needles, melts 
at 141 — 142®, and is sparingly soluble in cold water, readily in hot ; 
the picrate, CioHi 5 l^,OeH 2 (!N’Os) 3 ‘OH, separates from hot water in long, 
yellow needles; the hismuth^dlde, CioHJN'jHBil*, is a microcrys- 
talline powder, readily soluble in cold alcohol; whilst the aurochhride 
decomposes on boiling with water. 

Gumohenzyl alcohol, CeHaMes’CHa-OH, is obtained when a concen- 
trated solution of cumobenzylamine hydrochloride is treated with a 
slight excess of the theoretical quantity of sodium nitrite in the cold, 
the solution being finally heated for a short time on the water-bath. 
The aqueous liquid, on the surface of which a dark-coloured oil floats, 
is extracted with ether when cold, and the oily residue obtained on dis- 
tilling the ethereal solution is dissolved in hot alcohol, and repeatedly 
recrysiallised, when ihe compound is obtained in pale-yellow needles. 
It melts at 168®, and is almost insoluble in water, more easily in 
alcohol and ether. 

SemimelUbenzylaviine, C 6 H 2 Me 3 *CH 2 *NH 2 , 'was obtained as chief 
product from the pseudocumidine of higher melting point, and is 
isolated in the same manner as cumobenzylamine (see above), but, as 
it is more soluble in water, the distillate obtained on dzdving the base 
over with steam must be extracted with ether. The ethereal solution 
is distilled, and the crude base converted into the hydrochloride, from 
which the pure base is obtained on decomposition with ]K)tash and 
crystallisation from hot water. It foims small plates having a silvery 
lustre, but these change to an amorphous powder when kept in the 
desiccator, and it then melts at 123®. The hydrochloride forms delicate 
needles, melts at 270®, and is sparingly soluble in cold water and in 
alcohol ; the plaiinodhloride separates from hot dilute hydrochloric 
acid in rhombic dodecahedra and melts at 219 — 220® ; the aturochloride^ 
CioHttN^jHAuCl*, crystallises from boiling watei* containing hydro- 
chloric acid in garnet-red prisms, and melts at 162 — 166® with de- 
composition ; the mercurochloride forms a felt-like mass of needles, 
and melts at 240 — ^241® ; whilst the picraie separates from alcohol in 
loiigi yellow needles, and melts at 239*5® 'with partial decomposition. 
Potassinm hismnth iodide, potassium cadmium iodide, and iodine 
dissolved in potassium iodide solution yield sparingly soluble deri- 
vatives. 

Smhftddibonjsyl alcohol^ 0J32Me3*CH^*0S[, is prepared from the 
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last-described amido-compoand by a process similar to that used for 
cumobenzyl alcohol (see above) ; it crystallises from dilate alcohol 
in long needles, melts at 78°, and is sparingly soluble in water, 
readily in alcohol and ether. 

Semimellibemaldehyde^ C6HjMei*COH, is obtained when the alcohol 
is suspended in dilute sulphuric acid, and a dilute solution of the cal- 
culated quantity of potassium dicbromate dropped in. After remain- 
ing at the ordinary temperature for several hours, it is steam distilled, 
and the solid distillate crystallised from dilute alcohol; it forms 
needles, melts at 52*", and exhibits all the reactions of an aldehyde. 

The nitrile obtained from the pseudocumidine of higher melting 
point, on hydrolysis with alcoholic potash, gave durylic acid melting 
at 149 — 160° and o-isoduiylic acid melting at 203°; these were 
separated by fractional crystallisation of their potassium salts. 

The author has prepared pseudocumidine melting at 63° by treat- 
ing the commercial substance with nitric acid, as directed by Hofmann, 
but this yielded (by Sandmeyer’s method) mesitylol and a cyanide, 
from which the two last-mentioned acids were obtained. This can 
only be explained, if Hofmann’s method is trustworthy, by assuming 
a migration of the methyl ^ups, but, if otherwise, the commercial 
base would appear to be a mixture of pseudocumidine and mesidine ; 
hemimellidine must also be considered as a constituent, and, indeed, 
the latter must have been present in considerable quantity in the 
above-mentioned commercial base melting at the higher temperature. 

A. Xi. 

Action of Ammonia on Ortho-ii^lylene Bromide. By M. 
^ScHOLTZ (Ber., 24, 2402 — ^2407). — Di~xylylemammonium hroimde^ 

is obtained when OTtho-xylylene 

bromide (3 grams) is heated at 120° with 10 times its weight of con- 
centrated ammonia ; it forms large, prismatic crystals, is not decom- 
posed when boiled with potassium hydroxide solution, but when 
shaken with an excess of silver oxide and the filtrate evaporated, 
deliquescent crystals of the hydroxide^ H(08H8)2*OH, remain. This 
has all the properties of an ammonium hydroxide, its solutions having 
a strongly alkaline reaction, absorbing carbonic anhydride, and 
liberating ammonia from ammonium chloride on boiling ; it furnishes 
the first example of an ammonium base with two bivalent alcohol 
radicles. The cmrocJiloride, Oi 6 Hi 6 H,AuCl 4 , forms delicate needles, 
melts at 197°, and is very sparingly soluble; the jplatinochhride^ 
(CihHi6N’)2,Pt0l6, melts at 249°, and is almost insoluble in boiling 
water ; whilst the mercurochloride has the composition 

0i6H„]Sr01,2Hg0l3. 

The iodide, H(08H8)2l, separates when the hydroxide is neutralised 
with hydriodic acid ; it crystallises in long needles, and is much less 
soluble than the bromide. The p&riodide, N(G 8 Hs) 2 l 3 , separates as a 
brown precipitate when solution of iodine in hydnodio acid is added 
to an aqueous solution of the iodide ; this ci^stallises from alcohol in 
violet needles having a metallic lustre ; whilst the p&rbroTn/ide forms 
small, golden-yellow plates, and is very unstable. 

YOli. LX. 4 ;b 
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Orfclio-xvlylene bromide reacts witb ammonia, even at 100® ; when, 
however, the temperature is raised above 120®, an oily product yielding 
a crystalline base on purification is obtained. The latter is advantage- 
ously prepared by heating di-xylylene ammonium bromide for eight 
hours in a sealed tube at 170®. It is a secondary base of the composi- 
tion OsHqTSr, crystallises from alcohol in long needles, melts at 79-^0®, 
and distils without decomposition between 130° and 135° under a 
pressure of 12 mm. It forms two hydrochlorides, (08Hqlf)2,HCl and 
08HflN,HCl, which are obtained when the base is suspended in water 
and hydrogen chloride passed through the mixture until the base just 
dissolves ; the jpierate, 08 H 9 ^,C 6 H 3 lSr 307 , crystallises in yellow needles ; 
a hydrohromide, (OaHsN^sjHBr, was also obtained. An ammomum 
iodide, is formed when the base is treated with methyl 

iodide. The fact t]^t the base forms two series of salts indicates that 
its molecular formula is twice that above given, and this was confirmed 
by a determination of the molecular weight by Raoult’s method, 
employing phenol as solvent. It appears, therefore, to have the 

constitution 

When either meta- or para-xylylene bromide are heated with 
ammonia at 100 °, a yellow, amorphous, non-nitrogenous substance, 
containing bromine, is f orm^ ; this is insoluble in every solvent which 
was tried 5 even when it is purified by washing with acids and alcohol, 
it did not yield concordant results on analysis. A. B. L. 

Iiadenbarg’s Method for Distingnishing Orthodiamines. By 
Or. Mazzaba and A. Leonabdi {Gazzetta, 21, 256). — ^In the communica- 
tion an abstract of which appears on p. 1364, it was shown that on 
heati^ diamidothymol hydiwhloride with benzaldehyde, hydrogen 
chloride is evolved below 100®, the ortho-position of its hydroxyl 
relatively to an amido-group allowing it to behave like an orthodiamido- 
compound, giving rise to a benzenyl derivative. Diamidocarvacrol 
hydrochloride [Me : OH : ]SrH3,H01 : Pr : HHa^HCl = 1 :2 :3:4: 5] 
and orthamidophenol hydrochloride also evolve hydrogen chloride on 
heating at 100® with benzaldehyde, probably owing to the formation 
of the corresponding benzenyl derivatives. Ladenburg’s criterion for 
orthodiamines (Abstr., 1878, 671), which depends on the evolution of 
hydrogen chloride on heating with benzaldehyde at 100°, is, therefore, 
not characterlstLC of those compounds, and is satisfied by orthamido- 
phenols, and by those diamidophenols which have the hydroxyl 
groups in the ortho-position with respect to an amido-group. 

S. B. A. A. 

ConstitutioiL of Isomeric Oximes. By Gr. Mintofi {GhazeUa, 
21, 113— -136). — ^The author criticises adversely the current theories 
of the isomerism of oximes, and considers that the isomerism may 
be satisfactorily explained without the assumption of space formulse ; 
he regards the conversion of one oxime into its isomeride as due to 
the formation and subsequent decomposition of an intermediate 
additive product with the agent producing intramolecular change. 
Thus the oonvorsion of a- into ^-benzaJdoxime may he represented as. 
follows 
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\OH-A B 

/0-0H2f-0H ■ 

a-group. Intermedidte product. iS-group. 

The existence of a-, )8-, and 7 -l)enzildioximes is explained in a 
similar manner. 

The absence of isomerides among the fatty oximes is attributed to 
the unfavonrable distribution of the atomic bonds among the carbon 
atoms contiguous to th.o oximido-group. W. J. P. 

Note . — reply to this paper has been published by Hantzsch 
(this Yol., p. 8285, Cramer has obtained isomeric oximidosuccinic 
acids (this yoL, p. 824). W. J. P. 



Aetion of Hydrazine Hydrate on Ketones and Ortho- 
diketones. By T. Oubtios and K. Thun (J. pr. Ohem. [2], 44, 
161 — ^186). — When hydrazine hydrate (1 mol.) is added to a ketone 
(2 mols.), deriYatiYes of azimethylene, ketazines, are 

obtained; these compounds are more stable on heating, or when 
heated with reducing agents, than the aldazines (Abstr., 1889, 393), 
but less so with dilute acids; they are not decomposed by hot 
alkalis, do not reduce Pehling’s solution, and only act on ammoniacal 
silYer solution on pi*otracted boiling (see below), 

Biddmethylaaimeth/lene^ CMe 2 !!N’*NlCMe 2 , is obtained by gradually 
adding hycbrazme hydrate (10 grams) to cooled acetone (22 grams). 
The product is dried oYer pofeush and fractionated, when nearly the whole 
passes OYer at 131^ the yield being 16*5 grams. It is a transparent, 
highly refractive liquid of a penetrating odour, and has a sp. gr. of 
0*8365 at 21*5® ; it is miscible in all proportions with water, alcohol, * 
and ether ; mineral acids and also picric acid decompose it in the 
cold into hydrazine and acetone. 

GMeEtIN*NlGMeEt, is formed on adding 
hydrazine hydrate (10 grams) to methyl ethyl ketone (2? grams) ; 
heat is developed, causing the mixture to boil ; it is purified as in the 
case of the dimethyl derivative. It boils at 167 — 172® (at 75® under 
a pressure of 12 mm.), and closely resembles the dimethyl derivative, 
but has a less intense odour, and is more sparingly soluble in water ; 
its sp. gr. is 0*8335 at 24®. 

CMePrlKT-lTlCMePr, is prepared from 
methyl propyl ketone. It boils at 195 — 200® (at 95® under a pres- 
sure of 12 mm.), is sparingly soluble in water, and has an odour 
recalling that of peppermint ; its sp. gr. is 0*8335 at 24®. 

GaHis'GMe'lT'KIGMe'GeHis, prepared 
from methyl hexyl ketone, is a pale-yellow oil of a basic odour ; its 
sp. gr. is 0 8300 at 24®, and it boils at 286 — ^290® (at 150® under a 
pressure of 12 mm.). 

BidiethylazimetJiylene^ GEt 2 lN‘'!N‘lGEt 2 , from diethyl ketone, boils at 
190 — 195® (at 92® under a pressure of 12 mm.). Its odour resembles 
that of the dimethyl derivative, and its sp. gr. is 0*886 at 24®. 

GMePhUST-hT-GMePh, formed when 
hydrazine hydrate ^is heated with acetophenone in a sealed tube at 

4 fl! 2 
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100® for 12 hours. The solid product when crystallised from alcohol 
yields anisotropic prisms. It melts at 121®, boils above 360° without 
decomposition, and is easily soluble in hot alcohol, sparingly in cold, 
and insoluble in water. 

Ourtius has already suggested (Abstr., 1889, 1157) that the com- 
pounds obtained from benzile and hydrazine hydrate probably contain 
the group and the present experiments support this. The 

authors have now submitted these compounds to a closer examination, 
and regard them as derivatives of hydrazimethylene ; they have also 
studied similar derivatives of other orthodiketones (compare also 
this vol., p. 1350). 

!N’2H2lCMe*CMe!15r2H2, is produced by 
gradually adding hydrazine hydrate (2*6 grams) to diacetyl (2 grams) 
with cooling. When half the hydrate has been added, the melt 
solidifies, probably owing to the formation of the monhydrazi-deriva- 
tive, so that it is necessary to heat the mixture whilst the rest of the 
hydrazine is being added. The solid product crystallises from alco- 
hol in colourless, lustrous prisms, melts at 168®, and is very easily 
soluble in hot alcohol, sparingly in cold water and in benzene. Its 
a<|ueous solution has a neutml reaction, and, on addition of silver 
nitrate, yields a silver salt which quickly reduces ; the compound is 
decomposed by acids in the cold, but is very stable towards alkalis ; 
it reduces Fehling’s solution in the cold. 

MeClZ^N 

^ ^ is obtained when hydrazine hydrate 

acts on diacetyl in moleculai* proportion, and is of interest as the 
first example of a compound form^ by the condensation of 1 mol. of 
hydrazine with two ketonic groups. It separates from boiling 
benzene as a dull-yellow, microscopic powder, melts at 270°, and is 
sparingly soluble in boiling alcohol and benzene, and almost insoluble 
in water ; it becomes elecmcal when rubbed. 

^^^OPh-OOPh, is formed from 

hydrazine hydrate and benzile in molecular proportion; hydi^azine 
hydrate (6 grams) is added to a hot alcoholic solution of benzile 
(20 grams), and the mixture boiled for some minutes. The product 
(20 grams) is collected and washed with alcohol ; it forms white, 
crystalline scales, melts at 151® with decomposition, and is sparingly 
soluble in cold water, easily in hot alcohol. When distilled under a 
pressure of 30 mm., it boils at 220°, and yields a distillate solidifying 
to a crystalline mass, which was identified as phenyl benzyl ketone 
(deoxybenzoin) . 

CHPh*<?>CPh*COPh, is produced when 


benzaldebyde is heated with twice its weight of benzoylphenyl- 
hydrazimethylene on the water-bath for a short time; ihe viscid 
product soon becomes crystalline, and is spread on a tile, and crystal- 
lis^ from benzene, when it is obtained in large, nodular aggregates ; 
it is deposited from boiling alcohol in small, yellow, lustrous prisms, 
rncdta at 150°, and boils with deoomposifdou at 300° under a pressure 
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of 80 mm. It is insoluble in water, sparingly soluble in boiling alco- 
hol, and easily in boiling benzene. 

When a mixture of benzoylisobenzaldaziue (10 grams) and hydr- 
azine hydrate (2 grams ; 1 mol.), moistened with alcohol, is heated 
in a sealed tube for 4 — 5 hours, white needles melting at 131 — 139®, 
and a clear oil having an odour recalling that of soap-lye, are ob- 
tained ; the former, on repeated crystallisation from boiling benzene, 
yields benzoylphenylhydrazimethylene, and a compound melting at 
147® which is perhaps diphenylbihydrazimefchylene ; the formation of 
tolane on oxidation was not, however, observed with this (see 
below) ; whilst the oil, which contains the benzalhydrazine 

CHPhrN-NHa, 

on boiling for a short time with cinnamaldehyde, is converted into 
cirniamalhemaMaaine, CHPh!N 2 lCH* 0 H* 0 HPh ; this crystallises from 
alcohol in yellow needles and melts at 114®. The benzalhydrazine is a 
very unstable compound, and decomposes in the presence of water 
even in the cold into benzaldazine and hydrazine, thus : — 

20HPh:]N-]NH2 = CHPhriSr^CHPh + isr2H4. 

The action of hydrazine hydrate on benzoylisobenzaldazine is there- 
fore probably represented thus ; — 


2CHPh<|>OPh-COPli + 2]srja4 


CHPli:N.;OHPh + 


OPh-OPh<^. 


Bemoylphenyl(izomelhyl 0 ne, ^^CPh*COPh, is formed when. l> 6 iizo 7 l- 


phenylhydrazimethylene is suspended in benzene and shaken for half 
an hour with the c^culated quantity of mercuric oxide ; the orange 
solution is decanted from the mercury, evaporated, and the com- 
pound crystallised from ether, when it is obtained in orange-red, 
transparent tablets ; the yield is quantitative ; it melts at 63® with* 
decomposition, and also decomposes when boiled with water or when 
treated in tiie cold with mineral acids or an alcoholic solution of 


iodine. 


^>OPh-OPli<^ is prepared by 


heating benzile (5 grams) with hydrazine hydiate (3 gnvma) in a 
sealed tube at 100® for 10 hours. The product crystaHises from 
alcohol in long, colourless needles, melts at 147®, and decomposes at 
190® ; it remains unaltered on exposure to the air or light, but is 
decomposed by acids in the cold. ^When boiled with acetic anhydride, 
it yields a colourless powder which melts at 238®. 

Ajsymm^tricaL diheneylaziney OHjPh'OPhlKT'NIOPh'OHaPh, is ob- 
tained when diphenylbihy drazimethylene is heated for 12 hours at 200® 
under reduced pressure ; on adding alcohol to the greenish, oily pro- 
duct, a yellow powder separates ; this is collected, washed with alcohol, 
and crystallised from boiling alcohol, when it forms lustrous, yellow 
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needles wHcli melt at 161 — 162®. It is sparingly soluble in boiling 
alcohol, readily in benzene, and insoluble in boiling water. The 
compound gives a white precipitate with silver nitrate, and it is not 
attacked when its solution in benzene is boiled with mercuric oxide. 
Wben dibenzylazine is boiled with sulphuric acid, it is hydrolysed, 
phenyl benzyl ketone passing over with the steam, whilst hydrazine 
sulphate remains behind. When diphenylbihydrazimethylene is 
suspended in benzene and treated with mercuric oxide, it yields 
tolme, thus : — 

^>OPh-OPh<^ + Oa = CPli=CPlx + 2F* + 2H»0. 

A. R. L. 

Action of Hydrazine Hydrate on Benzopbenone. By T. 
Ototius and P. Bauterbebo (J. pr. Ofeew. [2], 44, 192 — ^207). — The 
compound obtained from hydrazine hydrate and benzophenone 
exhibits no analogy to the derivatives prepared by Curtins and Thun 
from other ketones (preceding abstract) ; the authors conclude from 
its genesral reactions that it contains the group UST'NBL (see below). 

GPh 2 lN*!NrH 2 , is obtained by heating 
hydi^ine hydrate (1‘8 grams) with benzophenone (5 grams) and 
absolute alcohol (1 gram) in a sealed tube at 150® for six hours, and 
crystallising from a little alcohol ; the yield is almost quantitative. 
It forms stout prisms several centimetres in length, melts at 98®, and 
boils undecomposed at 225 — ^230® under a pressure of 55 mm. It is 
insoluble in water and in alksdis, but readily soluble in ether, ben- 
zene, hot alcohol, dilute sulphuric acid, and glacial acetic acid; on 
adding an alkali to its solution in acids, it is reprecipitated. It yields 
a metallic mirror when heated with alcoholic silver solution, but only 
produces a slight reduction with Fehling’s solution; after being 
heated with dilute sulphuric acid, however, the latter is immediately 
reduced. The molecular weight determinations by Baoult’s method, 
employing benzene as solvent, gave a mean value of 181*8. When the 
base is mixed with an excess of dilute sulphuric acid and steam dis- 
tilled, ether extiacts benzophenone from '^e distillate, whilst hydr- 
azine sulphate can be obtained from the residue. The hifdrochlor^e, 
GFh 2 l^ 2 H 2 ,HGl, may be prepared by passing dry hydrogen chloride 
into an ethereal solution of the base ; it forms white needles, melts 
at 183®, and is very readily soluble in water ; it decomposes in aqueous 
solution, or in the dry state when exposed to the air, yielding bidi- 
phenylazimethylene (see below) ; the nitrite^ obtained by passing 
nitrous acid into an ethereal solution of the base, decomposes in a 
manner similar to the hydrochloride. The ace^l d&rivaUve^ 
OPhj^-NHAo, prepared by treating the base (2 grams) with acetic 
anhydride (0*8 gram), separates from ether in white prisms, melts at 
107®, and is easily soluble in alcohol, ether, and benzene ; it is not 
attached when its benzene solution is boiled with mercnric oxide, and 
the compound xemains unaltered when heated with acetic anhydride 
at 150®. The hemsoyl derwaUm, GPh^iIN'IfHBz, obtained by gently 
heating the base with benzoic chloride, ciysi^lises in colourless 
prisnns, melts at 116*5®, and is readily soluble iu alcohol and ether. 
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BiMpJbmyhahmtTiylene or ddpJienylhetazine^ 0 Pli 2 lN'*ir!CPhe, is "best 
prepared by treating diphenylmeiliyleneliydrazine (3 grams) with a 
solution of iodine (2 grams) in alcohol (10 grams), washing the pro- 
duct with alcohol, and crystallising two or three times from absolute 
alcohol. It forms small, bright yellow, transparent prisms, melts 
at 162®, distils undecomposed, and is somewhat sparingly soluble in 
boiling alcohol, more readily in ether and benzene, but insoluble in 
alkalis and ammonia. Molecular weight determinations by Baoult’s 
method, employing benzene as solvent, gave a mean value of S17’9. 
When boiled with dilute sulphuric acid for three hours, the compound 
dissolves, and on steam distilling the solution, benzophenone passes 
over, whilst hydrazine sulphate remains in the residue. Bidiphenyl- 
azimethylene is also formed when diphenylmethylenehydrsizine is 
distilled under diminished pressure. 20Ph23f*]S’H2 = 0 Ph 2 lN'"N-CPh 2 
-H (see also below). 

DipJimylmethylenetetra^ CPh2lN*lsri]S‘*!N**0Ph2, is obtained by 
allowing a cooled solution of diphenylmethylenehydrazine to remain 
in contact with somewhat more than the calculated quantify of mer- 
curic oxide for 24 hours, shakmg at intervals. The solution, which 
first acquires a yellow colour and then becomes red, is quickly evapo- 
rated to dryness by a current of air; the residual deep-red oil solidifies to 
a mass of needles when cooled. The compound, which melts at the tem- 
perature of the room, is readily soluble in alcohol, ether, and benzene. 
On exposure to the air for several days, either by itself 02 * in benzene 
solution, it decomposes into diphenylketazine and nitirogen ; this de- 
composition is effected in a few hours when the benzene solution is 
boil^. Diphenylketazine is likewise produced when the tetrazone 
is treated with iodine, bromine, or hydrogen chloride in an indifferent 
solvent. If, however, a benzene solution of the tetrazone is treated 
with hydrogen broznide, diphenylketazine separates and is removed, 
whilst the iiltirate on evaporation in a vacuum yields an oil which 
soon solidifies ; this, after crystallisation from ether, f oxms colourless 
prisms, melts at 38®, and is readily soluble in benzene, ether, and 
alcohol ; it was proved to be diphenylbromomethaue, which, according 
to Friedel and Balsohu (Abstr., 1880, 558), melts at 45®. 

CFh 2 lN*NI 0 HPh, is formed with 
development of heat when diphenylmethylenehydrazine (2 grams) 
and benzaldehyde (I’l grams) are mix^ or better when the two 
are shaken together in molecular proportion in the presence of a few 
drops of alkali ; it ciystallisea from alcohol in tufts of sulphur-yellow 
needles, melts at 75® with partial decomposition, and is re^ily soluble 
in ether and alcohol, but insoluble in water. Diphenylmethylene- 
OPhglN’iNriCH’OHlCBQPh, is prepared in the same 
manner from diphenylmethylenehydrazine and cinnamaldehyde ; it 
forms lemon-yellow needles, melts at 98®, and is readily soluble in 
alcohol, ether, and benzene. Diphenylmethylenehydrazine and chloral 
react with formation of diphenylketazine. 

OPbsIN-KIGM^ is obtained on heat- 
ing diphenylmethylenehydrazine (3 grams) with acetone (1 gram) 
for an hour on the water-bath in a reflux apparatus ; the oily product 
Bolidiiies, and on being crystallised from ether forms yellowish-green 
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crystals, melts at 60*5®, is readily soluble in alcobol, etber, and ben- 
zene, and remains unaltered when its solution in benzene is boiled 
^itb mercuric oxide. 

CPh2lN*NlCMe*CH!OHPb, 
is formed from dipbenylmetbylenebydraziue and benzylidineacetone ; 
it separates from etber in yeUow prisms, melts at 126®, and is readily 
soluble in alcobol, but insoluble in water. 

OPbaliiN^'l^'rOMePb, is prepared 
by beating dipbenylmetbylenebydraziue witb acetopbenone in a sealed 
tube at 160° for six bours ; it crystallises from alcobol in lustrous, 
golden-yellow prisms, melts at 105®, distils without decomposition, 
and is readily soluble in etber, alcobol, and benzene. Bidipbenylazi- 
metbylene (diphenylketazine), CPb«Ilf*!NriOPba (see above), is formed 
wben dipbenylmetbylenebydraziue and benzopbenone are beated 
together in molecular proportion in a sealed tube at 150°. 

A. R. L. 

Action of Hydrazine Hydrate on Isatin and Phenols. By 
T. CintTius and K. Thun (J. jpr. Ohem. [2], 44, 187 — 191). — Sy dross- 

is obtained wben isatin (20 grams) is 

dissolved in bot absolute alcobol (200° c.o.), hydrazine hydrate 
(7 grams) added, and the mixture boiled for an hour. Wben cold, 
tbe product is collected, washed witb alcohol, and recrystallised 
from tbe same solvent. It separates from boiling water in pale- 
yellow needles, or from boiling alcohol in dull, slraw-yellow plates, 
melts at 219®, and is very sparingly soluble in boiling water, alcobol, 
etber, and benzene. It behaves both as an acid and a base. On 
adding silver nitrate to its ammoniacal solution, a red salt separates 
which darkens quickly, but on boiling its aqueous solution with silver 
nitrate, a metallic mirror is produced. It is decomposed by boiling 
witb mineral acids, and its solution in sodium hydroxide gives a 
yellow precipitate witb Pehling’s solution. Wben bydrazisatin is dis- 
tilled under a pressure of 90 mm., it boils at 255°, and oxindole passes 
over ; the yield after redistiUing under a pressure of 73 mm. (b. p. 
227°) is 60 per cent. Wben a solution of bydrazisatin in benzene is 
boiled with mercuric oxide, an azo-derivatvoe is obtained as a brownish- 
red powder which deflagrates on beating. 

Fhenoldiammoniumj Sr 2 B[ 4 Ph‘OH (?), is formed wben hydrazine 
hydrate is poured over diy phenol ; it melts at 65 — 57°, but decomposes 
even wben dried in tbe desiccator, and could not therefore be analysed. 

Hydrazine hydrate acts witb explosive violence on qninone with tbe 
formation of qninol, which then becomes converted mto quinoldiam- 
moninm. 

QmmUitmmmmm, is precipitated in wMte plates 

wben hydrazine hydrate (3 grams) is slowly added to qninol 
(3'5 grams) dissolved in ether. It is collected, washed wiib ether, 
and crystaUised from boiling alcobol; it se))arates in thick, white 
crystals, melts at 154° witb decomposition, and is readily soluble in 
water (the yield is 6 grams). It is very unstable, and decomposes a^r 
keeping for some months ; it reduces Pebling’s solution in tbe cold. 
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and when its aqueous solution is shaken with benzaldehyde, henzald- 
azine is produced. A. R. L. 


Action of PhenylhLydrazine on the Benzaldozimes. By G-. 
Minunni and L. Cabebti (Gazzetta^ 21, 136 — 142). — ^When either 
flt- or ^S-henzaJdoxime is heated at a little above 100° for some hours 
with an equal weight of phenylhydrazine, the hydrazone obtained is 
identical with that prepared by B. !Fischer by the direct action of 
phenylhydrazine on benzaldehyde, and melts at 156 — 157° and not 
at 152' 5° as stated by Fischer. The lower melting point is caused 
the presence of impurity. 

In view of Minunni’s explanation of the isomerism of the benzald-- 
oximes (this vol., p. 1354), it is supposed that two isomeric hydr- 
azones are initially formed from the isomeric oximes, but that the 

^-hydrazone, to which the constitution NHPh*N-<N* ® is 

GB. 


undergoes intramolecular change at the moment of formation, and is 
converted into the stable a-hydrazone, NHPh*N!OHPh. 

A further investigation of this reaction is being carried on. 

W. J. P. 

Nitrohalogenhydrazo- and Nitrosohalogenazo-compoxinds. 
By 0. WiiLGEBOUT and L. Ellon (J.pr, Ghent. [2], 44, 67 — 77). — 
Orthonitroallometachlorophenyl-phenylhydrazine, 

KEPh-im-OsHaCl-B-Oa, 


is best prepared by boiling an alcoholic solution of Laubenheimer's 
dinitrochlorobenzene (9 grams) and phenylhydrazine (9‘6 grams), 
and afterwards allowing it to remain in the cold for 24 hours (Will- 
gerodt and Ferko, Abstr., 1888, 830). When reduced by boiling 
with alcoholic ammonium sulphide for two days, or by boiling with 
acetic acid, it is converted into orthonitrosoallometachlorophenylazo- 
benzene, melting at 142*5°, not at 136—137° as previously stated (Zoc. 
cit.). On treatment with the calculated quantity of bromine in chloro- 
form solution (10 grams of bromine in 100 c.c. of the solution) at the 
boiling point for three hours, it yields oW^owttrosooZZometocAZorodi- 
hromophenylaaobpnzene^ Ci2H8C133r3N's*NO, which crystallises in lustrous, 
red needles melting at 143 — ^144°. ’V^en oxidised with chromic 
acid in acetic acid solution, the hydrazine is readily converted into 
or^A(m^^roaZZometoc%Zora^o5e9^ze9^e, which, on boiling with twice its 
weight of nitric acid (sp. gr. == 1’48) for 10 — ^12 hours in a reflux 
apparatus, yields ^initrochlmcusdbenzene, Oj 2H701E‘2 (NOj) 2, crystallising 
in red needles melting at 75°, and on boiling with six times its weight 
of a mixture of faming nitric acid and concentrated sulphuric acid in 
equal proportions, yields iHnUrochlorazdbenz&ie^ Oi2H801N2(N02)s, 
melting at 121°. 

Picrylparahrorn^phenyThydraaine^ 08H4Br-N'H‘NH“0ftH3(Nr02)3, is 
formed when an alcoholic soluBon of parabromophenylhydrazine 
(2 mols.) and picryl chloride (1 mol.) is heated to the boiling point. 
It crystallises in beautiful, yellowish-red, hexagonal forms, melts at 
185 — ^186°, and is soluble in almost all organic solvents. When boiled 
with acetic acid for many hours in a reflux apparatus, it is reduced 
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to dirntTOnitrosophenylparabromazobenzene (Willgerodt, this vol., 
p. 689), and when heated with alcohol at 130 — 140® for three hours, 
it is further reduced to dmitrosoniirojphmylparahrommohemene^ 
06H4Br'!N'2’06H3(NO)s']lS'02, which crystallises in yellow needles melt- 
ing at 241°. On oxidation with chromic acid, the hydrazine is con- 
verted into trinitrophenylparabromazobenzene, a compound already 
prepared by the bromination of picrylphenylhydrazine. 

06H4Br-]S[H-KH-0«H,(N02)2, 

is obtained by boiling an alcoholic solution of £is-dinitrochlorobenzene 
(5 grams) with parabromopbenylhydrazine (10 grams) in a reflux 
apparatus for some hours. It crystallises in small, dark-brown 
needles, melts at 147 — ^148®, and dissolves in hot benzene, but only 
sparingly in other organic solvents. When boiled with acetic acid for 
about five hours, it is reduced to 

C8]BUBr'll2*06H3(NO)*NO2, crystallising in yellow needles, which melt 
at 242®. When heated with alcohol at 150° for three hours, it is 
further reduced to 

C«H4Br*N2-06H3(]Sr0)2; 


this crystallises in yellowish-brown needles, melts at 222®, and is 
easily soluble in the ordinary organic solvents. On oxidation with 
chromic acid in acetic acid solution, the hydrazine is converted 
into ortTi^aradinitrophenylparaibrmimzohenzeney 08H4BrN‘2*06Hs(hr02)2, 
which crystallises in slender red needles, melts at 175°, and dissolves 
readily in the ordinary organic solvents. 

OrthonitrosoallometacMorophenylazobenzene is not afPected by 
boiling either with alkaline potassium ferricyanide for 8 hours, or 
with a solution of chromic acid in acetic acid. A compound of the 
same composition, 0]3H^G1N30, but melting at 121®, is obtained when 
it is boiled for 8 hours with dilute nitric acid (sp. gr. = 1'12). 

Dinitronitrosophenylparabromazobenzene, when boiled with chromic 
acid in acetic acid solution for about an hour, is oxidised to 




170-5®, 


M--0eHs(NO02-MrO 


, melting at 


Dinitrosonitrophenylparabromazobenzene tinder like conditions is 
oxidised to diniiros(mitr(mhenyJpa/r€d>rorimzoxyJ)enaene. OiaHeBrNsOB, 
melting at 219®. 

When dinitrosophenylparabromazobenzene is boiled with a solution 
of chromic acid in acetic acid solution for two hours, it yields di- 
nitroBophmylpc^ahromasmyhen^ OK^TBrU'^Os, melting at 202®. 

W. P. W. . 


a-Metaxylylhyctraziiie. By A. Klaubee (Monatsh., 12, 211—220 ; 
compare Abstr., 1890, 1410), — ^o-Metaxylylhydrazine is deposited from 
its atpieous solution on the addition of supersaturated bnne ; it does 
not yield a crystalline compound with carbon bisulphide, aud explodes 
when heated in a vacunm } on exposing a benzene solution of the hydr- 
to the atmosphere, a characteristic deep-green coloration is pro- 
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duc^ whicli may serve as a qualitative test. The hydrochloride crys- 
tallises with 2 mols. H 2 O in small, colourless needles, which rapi^y 
become brown on exposure to air. 

The hydrazine combines with 2 mols. of ethyl acetoacetate when 
the two are heated together for an hour at 110 — 120®, and then for two 
hours at 140 — ^150°. The product, which has the formula G 33 H^ 1 ^ 404 , 
is deposited from alcohol in small crystals, and melts at 208®. It 
dissolves sparingly in xylene or alcohol, is insoluble in water, ether, 
and benzene, and does not react with phosphorus pentachloride when 
heated with it at 180°. With acids, it forms salts which are disso- 
ciated on the addition of water. 




is obtained by 


treating the preceding compound with sodium in alcoholic solution, 
or by heating it with dilate alkalis or acids at 140 — 150® for two 
hours in a sealed tube. It crystallises from water containing sodium 
chloride in concentric needles which melt at 159°. The pyrazolone 
resembles the corresponding compound from phenylhydrazine, and 
forms salts with both acids and bases ; with ferric chloride, a violet- 
red coloration is obtained, whilst alkaline copper solutions are readily 
reduced. The hydrochloride is deposited in nodules consisting of 
prismatic crystals ; it melts at 185°. The ferrocyanide is sparingly solu- 
ble, and quickly undergoes decomposition when heated. On heating 
the above described condensation product of metaxylylhydrazine and 
ethyl acetoacetate for two hours at 130® with hydrogen chloride or 
methyl iodide in methyl alcoholic solution in a sealed tube, a-metaxulyh 

CO CH 

2~Z-Mm^hylpyraaolone (xylylanti^rme)^ ^ 


duced. After purification, it crystallises from light petroleum in 
small, colourless needles, and melts at 113°. It is readily soluble in 
alcohol, ether, and benzene, and also in cold water, but on heating an 
aqueous solution the compound separates as a viscid liquid. The 
hydrochloride crysrallises with 2 mols. HjO in long prisms, which 
decompose at 112® ; the anhydrous salt melts at 95°. 

By the action of alkaline nitrites on the hydrochloride, the nitroso- 

derivaiive^ ^ formed; this crystallises from a 

mixture of alcohol and ether in lustrous, green, metallic needles. The 
compound has basic properties, and dissolves in acids, but is pre- 
cipitated from these solutions on the addition of alkalis. 

J. B. T. 


Behaviour of Aldehydes with Orthamidophenols. By Q-. 

Mazzab^ and A. Leonabdi (Qazgetla, 21, 251 — ^256.) — Benaileamido- 

Me 


Pr 


CPh, is prepared by heating 


benzaldehyde (8 grams) with diamidothymol hydrochloride in an 
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oil-'batli for 10 bonrs. The reaction commences below 100® with 
OTolntion of hydrogen chloride, and is completed on raising the tem- 
peTatnre to 120 — ^130®. The prodnct, after.pnrification and repeated 
recrystallisation from boiling alcohol, separates in long, silky, 
yellowish-white needles, and melts at 152°. The base also crystal- 
lises from light petroleum in small, yellow rhombohedra. It is very 
solnble in benzene, forming a feebly fluorescent solution. It is 
insoluble in alkaline hydrates and dilute acids, and is not decom- 

n ed by them even on heating. The hydrochloride crystallises from 
1 alcohol in brilliant, white scales, very sparingly soluble in boiling 
water. The same compound is obtained by heating amidohenzamido- 
thymol with benzoic chloride. The formation of this benzilebenzenyl 
derivative leads the anthor to conclnde that the reaction between 
aldehydes and diamido-derivatives of aromatic hydiocarhons takes 
place in the following stages : — 

I. CJff4(]SrH,)» + OHOX = + H,0. 

n. 0 ,H 4 <]^>CHX + OHOX = 0,H*<^>0X + OH,X*OH. 

m. c.H*<:;r5>cx + cb^-oh= c,ft<^>CH + h,o. 

With the fatty aldehydes, the reaction is limited for the most part 
to the second stage. S. B. A. A. 

Oxidation of Mixed Fatty Aromatic Ketones by Fotassinm 
Pexmanganate. By A. Claus and W. Neukbanz (/, pr. Ohem, [2], 
44, 77—85) — Contiaiy to the experience of Claus (Abstr., 1890, 
769), Olncksmann has shown (Abstr., 1890, 1416) that acetophenone 
can be oxidised by potassium permanganate with the production of 
phenylglyoxylic acid if an alkaline solution is employed. The con- 
jecture of Glucksmann that the failure to oxidise the ketone was due 
to the use of a neutral solution is erroneous, since not only neutral but 
acid and alkaline solutions ere employed, and the oxidation in the 
presence of alkali was conducted, both in concentrated and dilute 
aqueous solutions, hot, cold, and at intermediate temperatures. 
Glaus, hoTiever, always added the whole quantity of alkali to the 
ketone prior lo the addition of the potassium permanganate, whereas 
Glucksmann rendered the solution of permanganate alkaline, and 
treated the ketone with successive quantities of the mixture. The 
authors And that the difference in the two results is to be referred to 
this slight difference in procedure, and quote experimental data 
showing that the quantity of alkali within certain limits, like the 
concentration and temperature of the solution, is of subsidiary import- 
ance compared with the manner in which it is added ; they condude ^ 
therefore that under Glucksmann’s conditions, and no others, is it 
possible to oxidise acetophenone by potassium pexmanganate. 

Paratolyl methyl ketone, on oxidation at 70® with a solution con- 
taining 12 grams of canstic potash and 32 grams of potassium per- 
xnang^aie in 200 c.c. of water, yields 70 per cent, of the theoretical 
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qnaafcity of paratolylglyoxylic acid. This ketone is more readily 
oxidised to the ketonecarboxylic acid tban acetophenone, and small 
quantities of paratolylglyoxylic acid are even formed when the old 
method of oxidation in an ice-bath is employed, and the whole quantity 
of alkali added prior to the addition of the permanganate solution. 
Orthoxylyl methyl ketone and orthocymyl methyl ketone also yield 
a-ketonecarboxylic acids on oxidation with potassium permanganate 
by Gliicksmann’s method, but details are reserved for a later com- 
munication. 

Gliicksmann's method of oxidation has been applied in the case of 
ketones which yield a-ketonecarboxylic acids under the old condi- 
tions, but experiments with naphthyl methyl ketone, and with mixed 
aromatic ethyl, propyl, and isopropyl ketones show that neither the 
nature nor yield of the respective products is altered thereby. 

W. P. W. 

Paratolylacetic Acid. By A. Glaus and B. Wehb (J. jpr. Ohem. 
[2], 44, 85 — 95). — ^Paratolylacetic acid is best prepared from para- 
tolyl methyl ketone by Willgerodt’s reaction (Abstr., 1888, 476). The 
ketone is heated with an excess of saturated ammonium sulphide and 
about 40 per cent, of its weight of powdered sulphur at 250® for 5 — 6 
hours, and the resulting paratolylacetamide boiled with an equal 
weight of caustic potash and 10 — ^20 times its weight of water for 
6 — 8 hours until ammonia is no longer evolved ; the acid is then pre- 
cipitated in slender, colourless needles on the addition of a mineral 
acid to the solution. It sublimes in needles without decomposition, 
melts at 92® (uncorr.), and is easily soluble in alcohol, ether, chloroform, 
and hot water, but only sparingly in cold water. The lower melting 
point of 74® previously given (Claus and Kroseberg, Abstr., 1887, 949) 
was obtained with an impure material, which, on subsequent purihca- 
tion, has been found to melt at 91°. On oxidation with boiling dilute 
nitric acid (sp. gr. =; 1T6), it yields paratoluic acid; with concentrated 
nitric acid, a mixture of torephthalic acid with nitro-derlvatives ; and 
with either chromic acid or potassium permanganate in quantity cor- 
responding with three atomic proportions of oxygen, a mixture of 
paratoluic acid with a small amount of terephthalic acid. 

MekmitroparaiolylaceUo acid, N 08 * 0 «H^Me*CH 2 *C 00 H, is obtained 
when a solution of paratolylacetic acid in five times its weight of nitric 
acid (sp. gr. = 1*52) is allowed to remain in the cold for 14 — ^21 days. 
It crystollises from water in colourless, transparent, glassy needles, 
sublimes in small, colourless needles, melts at 102°, and dissolves very 
sparingly in cold water, but easily in alcohol, ether, carbon bisulphide, 
&c. On oxidation in ^kaline solution with an amount of potassium 
permanganate corresponding with three atomic proporbions of oxygen, 
it is converted into metanitroparatoluic acid. The sodium salt, with 
2'|' mols. H 20 , crystallises in small, flat needles, and is very soluble in 
water ; the barium salt, with 2 mols. H 2 O, is less soluble in water, and 
crystallises in crusts of small needles ; the silver and cohaU salts are 
also described. 

JDimetmiibroparatolyloGetiG acid^ 0,H4Me(lSr08)j*0H3*000H 

[OHa-OOOH : NO* : Me : NO* = 1 : 8 : 4 : 5], 
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is foimed -wlien paiatoljlacetic acid is added in small quantities to 
five times its weiglit of a mixture of fuming nitric acid with twice 
its weight of pure snlphnnc acid cooled below 0® in a freezing mix- 
ture. It crystallises from water or dilute alcohol in colourless, silky 
needles, melts at 158° (nncorr.), and is less soluble than the nitro-acid 
in boiling iiv ater, but equally soluble in alcohol, ether, &c. On oxidation 
with the calculated quantity of potassium permanganate, it yields di- 
metanitroparatoluic acid. The sodivm salt, with 5 mols. H 2 O, crystal- 
lises in colourless, fiat needles, and is less soluble in hot or cold water 
than the sodium salt of the nitro-acid ; the oalcmm salt crystallises in 
anhydrous, sparingly soluble, colourless pi isms. 

Faratolylhromacetio addy C 6 H 4 Me*GHBr*COOH, is obtained when 
paratolylacetic acid, dissolved in a small quantity of acetic acid, is 
mixed with the calculated quantity of bromiue and 30 times its weight 
of water and exposed to direct su^ight for some days. It crystallises 
from water in colourless, short needles, and melts at 125° (uncorr.) ; 
it is veiy sparingly soluble in cold water, but readily in ftlcohol, ether, 
chloroform, benzene, and acetic acid. The barium salt, with 3 mols. 
HsO, crystallises in small, colourless, lustrous scales, and is easily 
soluble in hot water, but only sparingly in the cold. 

Paratolylacetamide crjstaUises from concentrated aqueous solutions 
in nacreous scales, from dilute solutions in long, white needles, and 
melts at 185®. W. P. W. 

Bifimuth Salicylate. By H. Caussje (Gcmvpt. rend., 112, 1220 — 
1223). — The preparation of bismuth salicylate is a matter of some 
difSculty, because water decomposes the bismuth salts, whilst acids 
decompose the salicylates. Ammonium salts, however, especially 
ammonium chloride, tend to prevent the decomposition of the bis- 
muth salts by water, although they have practically no solvent action 
on the basic bismuth salts themselves. 

Basic bismuth nitrate, 100 grams, is dissolved in concentrated 
hydrochloric acid with the aid of heat, and the solution is poured into 
1C 00 c.c. of a satuiated solution of ammonium chloride. The free 
acid is neutialised either by adding more basic nitrate or by adding 
a solution of ammonia in ammonium chloride solution until a slight 
permanent precipitate remains after vigorous agitation. A solution 
of 120 grams of sodium salicylate in 500 c.c. of saturated ammonium 
chloride solution is then added, and in a short time the liquid is filled 
with a bulky, crystalline precipitate of bismuth sali<ylate, which is 
drained and waited with water until all ammonium chloride is re- 
moved. The dried product has the composition Bi( 07 BtO ,)3 + 4 H 2 O, 
resembles quinine in appearance, is insoluble in water, and is decom- 
posed by acids. It is not affected by cold water, but is decomposed by 
boiling water and also by absolute alcohol, with separation of bismuth 
oxide. When beated at 50°, salicylic acid slowly sublimes, and at 
100® decomposition is complete. 0. H. B, 

Catecholcarboxylic Adds-* By R. Schmitt and H. (/. p-. 

Ohesi. [2], 44, 1- — 5).— -The introduction of one carboxyl radicle into 
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catecTiol and resorcinol can be effected, as is known, by beating these 
phenols with aminoninm carbonate or potassinm hydrogen carbonate, 
but further substitution can only be brought about by heating the 
monocarboxylates with carbonic anhydride under considerable pres- 
sure. When the dry sodium salt of catechol is exposed to the action 
of compressed carbonic anhydride at the ordinary temperature, 2 mole- 
cular proportions of the gas enter into reaction with the formation of 
sodium orthophenylenecarboxylate, which, by prolonged heating in an 
autoclave with compressed carbonic anhydride at 120 — 140® yields 
sodium catecholcarboxylate, and if the heating is continued at 210® 
for eight hours, sodium catecholdicarboxylate is formed, mixtures of 
the two acids being obtained at intermediate temperatures. As the 
monocarboxylic acid dissolves readily in water, in which the dicarb- 
oxylic acid is insoluble, the two compounds can be easily separated. 
The former proves to be identical with Miller’s orthodihydroxy- 
benzoic acid {AnnaJen, 220, 116). 

Oatecholdicarboxylic add^ 06Ha(0H)3(C00H)3, crystallises from 
water in slender, colourless needles, with 1 mol. H3O, and from 
alcohol in anhydrous, yellow scales ; it melts at 290® with evolution 
of carbonic anhydride, does not volatilise with steam, and is only 
spaaingly soluble in hot water and chloroform, but more so in alcohol 
and ether. The solutions exhibit a deep-blue fluorescence, and the 
aqueous solution is coloured deep indigo-blue by ferric chloride, and 
yellow by lead acetate. The sodiwm salt, O6Hs(OH)3(0OONra)3 + 2H3O, 
crystallises in concentrically grouped prisms, which show a marked 
blue fluorescence, and are readily soluble in water but insoluble in 
alcohol; the ’bwrium salt forms tufts of sparingly soluble prisms; 
the silver and lead salts are also described. The dimethyl salt, 
G6H^(OH)i(OOOMe)3, crystallises in lender', colourless needles, melts 
at 145^ is insoluble in water but volatile with steam, and dissolves 
readily in alcohol and ether, forming fluorescent solutions; the 
diethyl salt crystallises in colourless, prismatic tables, melts at 
89 — ^90®, and resembles the dimethyl salt in solubility and fluorescence. 

Of the sodium salts of the three dihydroxybenzenes, that of catechol 
is the most sensitive to the action of air. When prepared in an 
indifferent atmosphere, it is a white powder, which dissolves readily 
in water and can be rendered anhydrous without difficulty, since it 
may be heated at 220® in a current of hydrogen without decomposi- 
tion. W- P. W. 

Preparation of Fhenoldicarbozylic Acids. By H. HIhle (J*. 
pr. Ol^m, [2], 44, 6 — 14). — ^It has been shown that unsymmetncal 
hydroxyisophthalic acid, free from the consecutive acid, is obtained 
when either basic sodium salicylate or a mixture of that salt with 
basic potassium salicylate is heated in a current of carbonic anhydride 
at 300 — 400®, the entering carboxyl radicle assuming the paia-posi- 
tion relatively to the hydroxyl (Ost, this Joum., 1877, ii, 485). The 
consecutive acid can, however, be prepared if the basic sodium salt of 
methyl salicylate, in which an alkyl radicle instead of a metal is sub- 
stiiiuted for the carboxyHe hydrogen, is heated with carbonic an- 
hydride under considerable pressure, and in like manner dicarboxylio 
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adds contaanixig carboxyl in tbe ortho-position relatively to the hydi»- 
•oxyl may he obtained from meta- and para-hydroxybenzoic acids, v 

The basic sodium salt of methyl salicylate is formed when oil^of 
wintergreen, dissolved in an equal quantity of 96 per cent, alcohol, 
and cooled at 0 ®, is treated with the requisite quantity of titrated 
aqueous soda, also mixed with an equal quantity of alcohol. A.fter 
stirring for a short time, the salt very rapidly separates in lustrous, 
thin, white scales, and can be obtained perfectly dry by thinning the 
almost solid mass with alcohol and ether, filtering, pressing, and 
heating at 140° in a vacuum. 

Methyl hydrogen hyd/roicyisophthalate [OOOMe: OH : 00 OH = 1:2:3] 
is obtained when the peiiectly dry basic sodium salt of methyl sali- 
cylate is heated with excess of carbonic anhydride in an autoclave 
at 150° for about 24 hours. The amount of carbonic anhydride taken 
up in the reaction did not exceed that corresponding with a half mole- 
cular proportion under the various conditions employed. The product 
is extracted with ether to remove the methyl salicylate and methyl 
orthomethoxybenzoate formed in the reaction, and subsequently heated 
on a water-bath with dilute hydrochloric acid. The solution is then 
rendered slightly alkaline with aqueous ammonium carbonate, steam- 
distilled to remove any methyl salicylate, acidihed, extracted with 
ether, and the ethereal solution repeatedly precipitated by ammonia. 
The salt crystallises in characteristie stellate groups of hat needles, 
which, when powdered, become strongly electrified. It melts at 135°, 
and also when heated under water ; it dissolves readily in alcohol or 
ether, sparingly in cold but readily in hot water, and in aqueous 
solution shows a marked blue fluorescence. With ferric chloride in 
aqueous solution, it gives a carmine coloration. The sodium salt, 
'OOOMe*C«Hs(OH)*OOONa -f H 3 O, crystallises in slender, colourless, 
concentrically-grouped needles, and dissolves readily in water, foim- 
ing a solution which exhibits a beautiful blue fluorescence. On 
hydrolysis, it yields consecutive hydroxyisophthalic acid. It is to be 
noted that Ost’s unsymmetrical hydroxyisophthalic acid is always 
present in the product, although only in very small quantity; the 
acids can be readily separated by means of the barium salts, since that 
of the consecutive acid is only sparingly soluble in water, whilst that 
of the unsymmetrical acid is easily soluble. 

When the reaction between the basic sodium salt of methyl 
salicylate and carbonic anhydride is conducted at 170° or above, the 
product consists of a mixture of the sodium salt of consecutive 
hydroxyisophthalic acid with methyl orthomethoxybenzoate owing to 
the occurrence of the reaction 0 OOMe* 06 H 8 (OH)- 0 OO!N'a -f 
ONa-OeH*-COOMe = OH-CeHsCCOOHa)^ -f OMe-OeHi-OOOMe. 
This accounts for the presence of methyl orthomethoxybenzoate in 
the product formed at lower temperatures, and for the fact that the 
amount of carbonic anhydride ts^en up is only one-half that which 
was anticipated. 

Ethyl salicylate, when treated in like manner, yields consecutive 
isophthalic acid, but the phenyl salt cannot be employed, since it 
de^mposes into phenol and the basic sodium salt of ethyl salicylate 
•on treatment with sodium ethoxide in alcoholic solution. 
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Sodium ethyl hydrossyisophthalate [COOBt : COONa : OH = 1:3:4] 
is formed quantitatively vrh.en the perfectly dry basic sodium salt ot 
ethyl parahydroxybenzoate is heated with carbonic anhydride under 
pressure at 160 — 170®, one molecular proportion of the gas entering 
into reaction. It crystallises in beautiful, colourless prisms, and, on 
treatment with hydrochloric acid, is converted into ethyl hydrogen 
hydroxyist^hthalate^ which crystallises from alcohol in colourless, 
monoclinic scales, melts at 194 — 195®, and, on hydrolysis, yields un- 
symmetrical hy^oxyisophthalic acid. The basic sodium salt of 
methylparahydroxybenzoate under like conditions also yields the un- 
symmetiical acid. 

When the basic sodium salt of ethylmetahydroxybenzoate is heated 
with carbonic anhydride under pressure at 170“, and after the 
operation has continued some time, the material, which tends to 
agglomerate, is powdered and again submitted to the action of 
the gas, one molecular proportion of the anhydride is taken up with 
the production of sodium ethyl hydroxyterephthalate, from which 
hydroxyterephthalic acid can be obtained by hydrolysis. As the 
chloroterephthalic acid, which can easily be prepared ^m this acid, 
readily undergoes reduction with elimination of the chlorine, this 
would seem to afford the best method of preparing terephthalic 
acid. 

Tne phenyl salts of the hydroxyisophthalic acids are described 
since they serve as an additional means of identification. Fh&nyl 
1:2: S-hydroxyisophthaZate crystallises from alcohol in colourless 
prisms, and melts at 99®. Fh&iyl ethyl 1:3: 4i~hydroacyisophthalate 
[COOBt : OOOPh : OH = 1:3:4], obtained by heating the ethyl 
hydrogen salt with phenol and phosphorus oxychloride, crystallises 
from alcohol in colourless needles, and melts at 64 — 65®. 

W. P. W. 

Fhthalaldelxydic Acid. By O. Allendorff (Her., 24, 2346 — ^2354)* 

^liiebermann (Abstr., 1887, 46) obtained hemipinimide by boiling an 

alcoholic solution of opianic acid with hydroxylamine hydrochloride, 
but he afterwards found (iUd.^ 258) that when the reaction took 
place at the ordinary temperature, opianoximic anhydride was pro- 
duced, the latter undergoing an intramolecular change when heated 
with formation of hemipinimide. Elacine (Annalen, 239, 81) obtained 
benzaldoximorthocarboxylio acid by mixing aqueous solutions of 
phthaldehydic acid and hydroxylamine hydrochloride, and this acid 
yielded the anhydride, phthalimide, on heating. The oximio acid is 
therefore wanting in the hemipinic series, and the corresponding 
anhydride in the phthalyl series. 

JBeTO-aaZcZoa»mor/jfeo(jar6oayiw> anhydride^ separates in 

white crystals when phthalaldehydic acid (4 grams) is dissolved in 
80 per cent, alcohol (12 grams) and hydroxylamine hydrochloride 
(2*2 grams) added with frequent shaking. It slowly dissolves with 
decomposition in sodium carbonate solution, and on fusion it behaves 
like opianoximic anhydride (Zoc. dL) thus : — ^When quickly heated to 
120®, the temperature suddenly rises to 215“ with formation of the 
isomeric phthalimide ; whilst if carefully heated in a capillary tube, it 
VOL LX. 4 y 
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Tuelts at 187°, resolidifies, and. then melts again at 225 — 228°. This is 
explained as follows : the benzaldoximecarboxylic anhydride is con- 
verted at 120° into an isomeride melting at 187°, and this, later on, 
nndergoes intramolecular change into phthalimide, as the temperature 
is raised. The intermediate compound (m. p. 187°) is obtained when 
henzaldoximorthocarhoxylic anhydride is heated in an oil-bath at 
146°, and the product extracted with boiling benzene and crystallised 
from aqueous acetone. It is distinguished from benzaldoximortho- 
carboxylic anhydride by its insolubility in benzene, and from phthal- 
imide by its more ready solubility in cold sodium caa?bonate solution. 
It is identical with the compound obtained by Kuhara (Abstr., 1881, 
1089) from phthalyl chloride and ammonia, and has one of the two 

formulae 06 H 4 <q^ 2>0 or CK-CaHi-COOH; the second, ortho- 

cyanobenzoic acid, being the more probable from the solubility of the 
compound in sodium carbonate solution. Phthalimide is obtained 
direct when an alcoholic solution of phthalaldehydic acid and hydroxyl- 
amine hydrochloride is boiled in a refiux apparatus for some time. 
An attempt to prepare opianoximic acid by the action of hydroxyl- 
amine hydrochloride on opianic acid in aqueous solution led to a 
native result, the anhydride alone being formed. 

IhphenylliydrazonejpMlfmlaldehydic add^ CeH 4 (OHIlI’NPh 3 )*OOOH, 
is prepared by adding a hot concentrated aqueous solution of asymme- 
trical diphenylbydrazine hydrochloride (1 mol.) to one of phthalalde- 
hydic acid and sodium acetete in molecular proportion, together with a 
trace of hydrochloric acid; on boiling the mixture for a short time, a 
green, resinous precipitate separates, which is purified by crystallisa- 
tion, first from a small quantity of glacial acetic acid, and tlien from 
benzene. It forms lustrous, yellow, truncated prisms, melts at 187°, 
and is readily soluble in ether, alcohol, acetone, chloroform, and hot 
benzene, but insoluble in water and light petroleum. The calcium 
soli is a yellow precipitate. The acid, and not the ethyl salt, is formed 
by the action of diphenylbydrazine hydrochloride on ethyl phthal- 
aldehydate. 

Fhthalidylhydrazobenzene, is formed when hot alcoholic 

solutions containing hydrazobenzene and phthalaldehydic acid, in 
molecular proportion, are mixed ; the white crystals which separate 
are obtained as lustrous needles on recrystallisation from absolute 
alcohol; it darkens at 160°, melts at 202 — 203°, and is readily 
soluble in benzene, acetone, and chloroform, less so in alcohol and 
ether, and insoluble in water and light petroleum. It is not a carb- 
oxylic acid, does not contain an aldehyde group, and has probably a 
constitution analogous to Bistrzycki’s opianylhydrazobenzene (Abstr., 

1888, 1209), thus: }SrHPhOTh-OH<§*5>00. 

acid, Oi2H8(lIICH*G6H4*GOOH)2, is obtained 
when aqueous solutions of phthald^ydic acid (2 mols.) and benz- 
idine (1 mol.) are boUed together for a short time ; it separates as a 
white, pulverulent jraecipitate, and may be purified by boiling with 
absolute alcohol. It is insoluble in the ordinary solvents, but 
disSQlves in boiling nitrobenzene and in cold sodium carbonate sola- 
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tion ; it also dissolves in concentrated snlplmric acid with a yellow 
coloration, which soon changes to brownish-red. When the calcium 
salt is boiled with water, benzidine is eliminated. 

MetJiyJphenylhydrazoiiejplithalaldehydic acid^ 

irMePh;N;OH-C6H4-OOOH, 

is produced when hot concentrated alcoholic solutions containing 
phthalaldehydic acid and methylphenylhydrazine, in molecular pro- 
portion, are mixed and boiled together for a short time. It forms 
bright-yellow crystals, melts at 167®, and is easily soluble in alcohol, 
benzene, chloroform, ether, and acetone, but only sparingly in light 
petroleum, and is insoluble in water. 

Ally^henylhydrizzorie^Jithalaldehydic acidy „ ^ I ^OH'GeH^-OOOH, 

C3JbL5*jN 

is obtained by mixing hot concentrated solutions of symmetrical 
allylphenylhydrazine and phthalaldehydic acid in molecular propor- 
tion, and boiling for a short time. It crystallises from alcohol in 
lustrous, yellow prisms, melts at 160®, and is easily soluble in alcohol, 
benzene, acetone, chloroform, and dilute solutions of alkali carbon- 
ates, sparingly in light petroleum, and is insoluble in water ; it dissolves 
in concentrated sulphuric acid with a red colour. 

formed by boiling together phthalaldehydic acid and acetylphenyl- 
hydrazine in molecSar proportion. It crystallises from dilute 
alcohol in small, granular ciystals, melts at 191°, and is soluble in 
alcohol, chloroform, and hot benzene, fairly so in hot water, and 
almost insoluble in ether and light petroleum ; it dissolves slowly in 
cold solutions of alkali carbonates. A. E;. L. 

Action of Fotassinm Cyanide on Ethyl Opianate. By G. 
Goldsohmibdt and L. Bggbb { MonatsTi ,, 12, 49-~80). — In many of its 
reactions, opianic acid behaves as an aldehydo-orthocarboxylic acid, 
COH*OeHa(OMe)a*COOH ; whilst in others, it resembles the isomeiie 
anhydride (Liebermann, Abstr., 1886, 650, and 1887, 45) . The authors 
consequently expected that the compound, when tinted with potas- 
sium cyanide, would not behave in the same way as benzaldehyde and 
anisaldehyde, which give rise to benzoin and anisoin respectively- 
This supposition proves to be correct, for when equal weights of 
perfectly dry ethyl opianate and potassium cyanide are intimately 
mixed and heated in a reflux apparatus for one hour with 10 — 12 
times their weight of absolute alcohol, 

formed. It crystallises in masses of brilliant, yellow, dender needles, 
having a beautiful, green fluorescence, which is also shown in 
cidoroform or in acetic acid solution, or, best of all, when the sub- 
stance is shaken with water. It does not change when heated to 
300® ; but above this, it commences to blacken, and only melts when 
the temperature is further considerably raised. It is ahnost insoluble 
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in ordinary solvents ; may be sublimed with partial decomposition. It 
is not changed by cold concentrated potash, but dissolves when warmed 
with it, forming a yellow solution. A small quantity of the substance 
imparts an orange-red colour and a strong, yellow fluorescence to 
concentrated sulphuric acid, and the solution thus obtained becomes 
claret-coloured on heating, whilst the addition of a small quantity of 
nitric acid turns it green, indigo-blue, violet, and fiery-red succes- 
sively. 

TetrcJiydroxydi/pWialyl^ 0i6H404(0H)4, obtained by the action of 
hydriodio acid on the tetramethoxydiphthalyl, is a greenish-grey 
powder, which commences to blacken at 800 °, without previously 
melting. Itisalmost insoluble in alcohol, benzene, carbon bisulphide, and 
xylene, and only sparingly soluble in acetone, amyl alcohol, and ethyl 
acetate, crystallising from the last-named solvent in yellow, micro- 
scopic needles. With dilute ammonia, it gives an intense dark-green 
coloration, which becomes of a beautiful lilac on the addition of 
hydrochloric acid. 

acid, C202[GGH2(0Me)2'C00H]2 
[OOOH : (OMe)2 : CO = 1 : 4 : 5 : 6], is obtained when a mixtui-e 
of tetramethoxydiphthalyl (2 grams) and potash (1 gram) in alcohol 
(30 grains) is heated in a reflux apparatus. The product of the 
reaction is a reddish-yellow liquid, which, on dilution with water, 
evaporation of the alcohol, and addition of hydrochloric acid, famishes 
the acid in the form of white, microscopic, rhombic scales. It com- 
mences to decompose at 220 ** and melts at 270 °, dissolves readily in 
alkalis, giving a yellow solution, and reduces ammoniacal silver 
nitrate when boiled with it. The acid is almost insoluble in water, 
dissolves readily in acetone, but is best recrystallised from alcohol ; 
t]^ barium salt, CsoHieOioBa + 8K3O, forms shimng, yellow crystals ; 
the dihydraaone is not characteristic. On heating the acid in a flask 
placed in an oil-bath at 250 °, a sublimate of hemipinic acid, melting 
at 166 — 167 °, is obtained, whilst the residue in the flask consists of 
tetramethoxydiphthalyl. When the acid (1 gram) is fused with 
solid potash (5 grams), a substance which is most probably methyl- 
norhemipinic acid (compare Wegscheider, Monatsh,, 3 , 376 ) is 
obtained. 

TetramethyUefizhydrohtricarhoxylic cbcid, 

OOOH*CeE[2(MeO)2>,. p 
OOOH-OaH2(MeO)2-^^'^COOH’ 

is obtained on heating tetramethoxydiphthalyl (2 grams) with a 
large excess of potash (10 grams) in absolute alcohol (100 grams). 
It melts at 140 °, is soluble in wat^, alcohol, ether, and acetone, and 
gives, with concentrated sulphuric acid, a beautiful scarlet coloration. 
The barium salt, (C2oHi70u)2Ba8 + 5H20, crystallises in slender, silky 
needles, and is readily soluble in water. 

When the alcoholic filtrate obtained afl^er separation of the tetra- 
methoxydiphthalyl from the products of the reaction of potassium 
cyanide aaad ethyl opianate is evaporated to a syrupy consistence and 
avowed to remain over night, a considerable quantity of ethyl hemi- 
pinate (m. p. 71 °) crystallises out, Prom the mother liquor, by 
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cautions addition of hydrochloric acid, a brownish resin is precipi- 
tated, and this, on eyaporation of its alcoholic solution, gives colour- 
less crystals of CsoH^sOg, melting 

at 204°. On evaporating the solution from which the resin has 
separated, an uncrystallisable syrup is obtained having the properties 
of an acid. 

Ethyl hemipinate and tetramethoxydihydrodiphthalyl are formed 
when an alcoholic solution of potassium cyanide is warmed with 
tetramethoxydiphthalyl ; they must, therefore, be regarded as 
secondary products in the action of potassium cyanide on ethyl 
opianate. G. T. M. 


Action of Carbonic Chloride on Glycol Chlorhydrins. By 
P. Otto (7. pr. Ghem. [2], 44, 16 — ^23). — ^By acting on glycol chlor- 
hydrin with carbonic chloride, iNfemirowsky (Abstr., 1886, 741) obtained 
ethyl chlorethylchlorocarbonate, which, by the action of aniline and 
treatment of the resulting ethyl chlorethylphenylcarbamate with 

riTT ^ *fi TT» 

aqueous caustic potash, gave the compound 00^^’ The author 


finds that if very concentrated aqueous potash is employed, an oil is 
obtained, which, unlike the anhydride, is soluble in ether and has 
basic properties. On distillation, the greater part, consisting of 
hydroxyethylaniline, passes over at 280 — ^286°, whilst the residue in 
the retort crystallises from alcohol in needles, melts at 154°, and is 
identical with Hofmann’s diethylenediphenyldiamine. 

Hydroxyethylaniline is best prepared by boiling glycol chlorhydrin 
(10 grams) with recently distilled aniline (22 grams) in a reflux 
apparatus for 16 minutes, rendering the product alkaline, and 
extracting with ether. The yield amounts to 70 per cent, of the 
theoretical. When a mixture of hydroxyethylaniline with liquid 
carbonic chloride is kept in a tube for about five hours, a crystalline 
magma consisting of Hemirowsky’s anhydride is obtained. This 
compound is also formed, together mth hydroxyethylaniline hydro- 
chloride, when a current of carbonic chloride is passed into an euhereal 
solution of hydroxyethylaniline. The anhydride is, moreover, ob- 
tained when methylhydroxyethylaniline is treated with carl^nic 
chloride, methyl chloride being eliminated in the condensation. 

Mhyl chlorethyUa-najijhthyharhcmate^ 0Ha0hCH«*O*0O*lfirH*0wHY, 
prepared by treating a-naphthylamine with ethyl chlorethylchloro- 
carbonate under water, crystallises from alcohol in long, matted 
needles, melts at 100 — 101°, and is readily soluble in alcohol and 
ether, but practically insoluble in water. The ^-compound forms 
lustrous scales, melts at 98°, and dissolves readily in alcohol and ether. 
On treatment with aqueous caustic potash (1 : 2), both substances 
yield the corresponding anhydrides. The a-compound. 


9H3— CH. 

isr(O„H0*co^ ’ 


crystallises in scales, melts at 126°, and is insoluble in ether, but 
readily soluble in hot alcohol ; the )3-derivative crystallises in prisms, 
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melts at 189°, and is insoluble in etber, sparingly soluble in hot 
alcobol. With a saturated caustic potasb solution, however, analogues 
of hydroxyethylaniline are obtained, which dissolve in ether, and on 
evapoiation of the solutions are obtained in the crystalline form. 

OH'OHa'OHa'NH’OioH-r, crystallises in 
needles, melts at 62°, and is very soluble in alcohol and ether. The 
solutions, on evaporation, leave oily drops, which slowly crystallise 
with formation of blue needles. The jS-compound crystallises in 
scales, melts at 61°, and is extremely soluble in alcohol and ether. 
Its hydrocldorids separates from hot water in lustrous scales, and, 
unlike the hydrochloride of the a-compound, does not reduce silver 
solutions. 

Ethyl ^2^cAZoW5^^op2/^^^^<5ar6^ma^e, CH(OH3Cl)2*0•C001,is foi'med 
when a-dichlorhydrin is heated with liquid carbonic chloride at 170° 
for about 24 hours. It boils at 186—187°, and on treatment with 
aniline and a- and ^-naphthylamine, yields a series of compounds 
which dissolve readily in alcohol and ether, and are converted into 
the corresponding anhydrides by the action of aqueous caustic potash 
(1:2). Ethyl dicJdorisopropyl^hamate crystallises in large, seem- 
ingly rhombic forms melting at 80°, ethyl dbchhrisopropy^henyU 
GCMrhamate in large, seemingly rhombic forms melting at 73°, et^l 
diGM(yn8opropytct^na^hth^ in lustrous, white needles melting 

at 116°, whilst ethyl diGhlorisopropyh^’-na^^ forms scales 

melting at 101°. The anhydndes are readily soluble in alcohol, but 
insoluble in ether; the anhydride obtained from the phenyloarbamate 
crystallises in long needles melting at 103°, that from the o-naphthyl- 
carbamate in scales which melt at 118°, and that from the p-naphthyl- 
carbamate in needles melting at 107°. 

Ethyl ^ddehiUiropro^ is obtained when )8-dichlor- 

hydrin cooled in ice-cold water is treated with a small excess of 
carbonic chloride, and the reaction allowed to continue during about 
six hours, until hydrogen chloride is no longer evolved ; it boils at 
185 — 187°, and has the odour of ethyl chlorocarbonate. Etlvyl ot^p^dU 
chloropropyharhamaie crystallises in large, rhombic forms melting at 
75°, ethyl ap.-dicJdorojpropyl^^henylcaTbamaAe in prisms melting at 
73—74°, ethyl ap-dichl^opropyl-ouna^hthylcai'hamate in lustrous 
needles which melt at 93° ; and ethyl afi-dicTUoropropyl-^-naphihylca^ 
awude in scales melting at 99°. These compounds do not react either 
with dilute (1 ; 2) or concentrated aqueous potash. W. P. W. 

ParaaylenedlsulphLonic Acid. By J. H. Holmes (Am&r. Chem. X, 
13, 371—384). — XylenedisuIpTumio chloride, 06HaMe(S0a01)2, was 
prepared as follows : — Paraxylene (36 grams) was added, with con- 
stant shaking, to twice its volume of fuming sulphuric acid diluted 
with a small quantity of ordinary acid, and the mixture first cooled, 
but finally warmed. The solution was diluted (4 or 6 litres), neutra- 
lised with chalk, filtered, evaporated (2 litres), sodium carbonate 
added, again filtered, and evaporated to dryness. The sodium xylene- 
sulphonate thus obtained was treated with phosphorus peutachlonde 
(equal weight), the product heated for some time on the water-bath, 
and much water added, when xylenesulphonio chloride separated as 
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an oily liquid, whicli did not entirely solidify in a freezing mixture. 
This chloride was treated with fuming snlphnric acid as long as a 
drop of the mixture gave a turbidity when dropped into water ; the 
acids wei*e neutralised with chalk, the sodium salt obtained as 
above, and treated with twice its weight of phosphorus pentachloride. 
After evaporating off the phosphorus oxychloride, the xylenedisulph- 
onic chloride wa^ separated by pouring the mixture into several 
litres of water ; it crystallises from light petroleum in white, radiat- 
ing tufts, and melts at 72 — 74°. It dissolves easily in cold alcohol, 
from which, however, it cannot be again obtained ; it is soluble also 
in other organic solvents, but will not crystallise from them. 

XylenedUulplwmc acid^ C6HaMe2(S08H)2, is obtained from the 
chloride by boiling it with water in a reflux apparatus, evaporating 
the solution on the water-bath several times, until no more hydrochloric 
acid is given off, and decolorising with animal charcoal ; it crystal- 
lises in needles, which are very soluble in water. The harinm^ 
calcmm (with 4 mols. H2O), (with S mols. H20), magnedvm 
(with 7 mols. H2O), and silv&r (with 1 mol. H2O) salts are described; 
they are very hygroscopic. The authors found that a second pre- 
paration of the acid would not crystallise, and gave an amorphous 
calcium salt ; the last three salts mentioned above were made from 
this preparation. The amide, 06H2Me2(S02NK2)2, made by the action 
of ammonia on the chloride, crystallises from water in microscopic, 
thin, tabular plates, and from a hot solution in dilate alcohol in very 
small, satiny crystals, which do not settle, even on long standing, 
It melts with partial decomposition at 294 — 295**, and dissolves 
readily in acetone and pyridine, but only slightly in water, glacial 
acetic acid, chloroform, or ether. The amide obtained from the un- 
crystallisable acid was mostly amorphous. 

oM, 06H2Me(S02NH«)2’000H + H2O, is 
obtained by oxidising the above amide with alkaline potassium per- 
manganate ; it forms ill-defined crystals which melt about 272° ; it 
bums on platinum foil, leaving no residue. The potassium (with 

2 mols. il^O), hwrmm (with 2| mols. HgO), calcMim, lead (with 

3 mols. H3O), and silver (with 2 mols. H2O) salts are described. 

The amorphous amide referred to above gave a small quantity of 
another oxidation product when treated with alkaline permanganate ; 
this formed crystals melting about 274*’, but was not further 
investigated. 

The evidence obtained in this investigation is insufficient to settle 
the orientation of the sulphonio acid groups in this disulphonic acid. 

A. O’. B« 

New Synthesis of Istndazole Derivatives. By K. AuwiSRs and 
P. V. MByBNBTmG(Ber., 24,2370 — ^2388). — ^According to the investiga- 
tions of E. Fischer and his pupils, indazole and isiudazole compounds 

are derived from the hypothetical substances 08H4<9^>NH2 and 

CH! 

respectively; the evidence is, on the one hand, the 
formation of S'-methylindazole from acetophenoneorthohydrazine- 
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snlplioiiic acid, and on the other hand the fact that, with the single 
exception of the synthesis of nitrophenylisindazolecarboxylic acid 
(V. Meyer, Ahstr., 1889, 516), all the known derivatives of 
isindazole have been obtained foom alkylated amido-derivatives of 
benzene. Although the formation of isindazole derivatives is a priori 
to be expected when the oximes of aromatic orthamidoketones are 
treated with dehydrating agents, that of indazole derivatives is not 
impossible; indeed, on glancing at the above formnlm, it is seen that 
these only represent desmotropic forms of the same compound, and 
that tme isomerism can only occur when the imidic hydrogen is 
substituted. 

OrtliamidacetopJienone oxime^ NH^'CsH^'CMerNOH, is obtained 
when oi*chamidacetophenone (1 mol.), hydroxylamine hydrochloride 
(3 mols.), and potassium hydroxide (8—9 mols.) are digested in 
^coholic solution on the water-bath for half an hour. The solution 
is filtered from potassium chloride, the greater portion of the alcohol 
evaporated ofE, and water added; the bulk of the oxime then 
sep^tes as a white, crystalline mass, the remaining portion being 
precipitated by a stream of carbonic anhydride. The same oxime is 
slowly formed by the action of an alkaline solution of hydroxylamine 
on orthamidacetophenone at the ordinary temperature, or when the 
ketone is heated with an alcoholic solution of hydroxylamine hydro- 
chloride (3 mols.) at 100 — 160® ; at the higher temperature, however, 
much of the pr^uct resinifies. The compound is easily soluble in 
boiling water, crystallisea therefrom in small, delicate, felted 
needles, and melts at 109®; it is also readily soluble in alcohol, 
ether, and benzene, but only sparingly in light petroleum ; water con- 
taining a few drops of hydrochloric acid dissolves it readily, whilft 
it is 1^ soluble in concentrated hydrochloric acid. It is very stable 
when heated, distils with slight decomposition only, and sublimes at 
the temperature of the water-bath. The Jiydrochlcnide separates from 
water in clusters of long, delicate needles. The diacetyl derivatives 
NHAc-OeH^-CMellSrOAc, is prepared by pouring over the oxime twice 
its weight of acetic anhydride, when it dissolves with development 
of heat, the new compound separating after a time in iiidescent 
plates ; it is completely precipitated on adding water. After crystal- 
lisation from 30 per cent, alcohol, it melts at 127® ; it is hydi^olysed 
when left in contact with aqueous sodium hydroxide for 1—2 days. 

1' : B*~Acetylmeihylisindazoles 02oHiol!T20, is best prepared by dis- 
solving the oxime described above (1 part) in a mixture of glacial 
acetic acid (8 parts) and acetic anhydride (2 parts), saturating the 
solution, cooled by water, with hydrogen chloride, and allowing it to 
remain at the or&aaxy temperature for four days ; the yellowish-red 
liquid is then concentrated on the water-bath to a syrup, and 
saturated with sodium carbonate. The precipitate is collected and 
spread on a porous tile ; a farther quantify may be extracted from 
the mother liquor by ether. It crystallises from a small quantity of 
boiling water in delicate, silky, colourless needles, melts at 103®, is 
readily soluble in all organic solvents, with the exception of light 
petroleum, but only sparingly in aqueous alkalis. The compound 
dosely resembles E. Fischer’s methylindazole, and has the same sweet 
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taste ; it yields a compound with mercuric chloride, crystallising from 
boiling water in needles. One of its chief characteristics is a 
tendency to separate out in a delicate, arborescent form, when its 
solution in a volatile solvent is left to evaporate. In the dry condi- 
tion it slowly acquires a yellow colour, but when moist it rapidly 
becomes of an intense red. Its aqueous solution has a strong, green 
fluorescence, whilst its solution in an alkali resembles an alcoholic 
solution of chlorophyll. Attempts to prepare isindazole from orth- 
amid.obenzophenone oxime and hydrochloric acid led to negative 
results. 

Ai^tyl^Jiimdda^etophenme ootime^ 01011121^202, is obtained when a 
dilute alcoholic solution of acetylorthamidacetophenone (Baeyer and 
Blom, Abstr., 1883, 198) (2 grams), hydroxylamine hydrochloride 
(3 grams), and caustic alkali (2 grams) is heated on the water-bath 
for 4 — 5 hours. After purification, it separates from boiling water 
in colourless, flat needles, and from benzene in lustrous prisms ; it 
melts at 149 — 150®. When the oxime is treated with a mixture of 
glacial acetic acid and acetic anhydride, the above-described 1' : 3'- 
acetylmethylisindazole is formed, thus : — 


OoHK 


CMelNOH 

NHAc 


.h,o = c.h.<®5[®>k 


2' : -Acetyhnetliylindazole^ ^^HAo^ is prepared by 

acetylating E. Fischer’s methylindazole (m. p. 113® ; Annalmf 227, 
316) ; it crystallises from 30 per cent, alcohol in thin plates or long 
nee^es, and melts at 72'’. When the acetylmethylindazole is heated 
with aqueous sodium hydroxide for 1 — B houra on the water-bath, 
methylindazole (m. p. 113®) is obtained; whereas the acetylmethyl- 
isindazole, under similar conditions, yields orthamidacetophenone 
oxime. 

Chihavmdacetophmone hydrazonei CuHmNTj, is obtained in nearly 
theoretical yield, when orthamidacetophenone is digested in alcoholic 
solution with an excess of phenylhydrazine acetate for 1 — ^2 hours on 
the water-bath. It is precipitated by sodium carbonate, and purified 
by crystallisation from a small quantity of boiling alcohol, with the 
addition of animal charcoal ; it separates in small, delicate needles, 
melts at 108®, and is readily soluble in boiling water, as well as in 
most oiganic solvents, with the exception of light petroleum. The 
oxme^ 0]3 Hi:^ 20, is obtained when oirthamidobenzophenone, prepared 
by Q-eigy and KOnig’s method (Abstr., 1885, 1236), is heated with 
hydroxylamine and an excess of alkali in dilute alcoholic solution for 
4—6 hours on the water-bath. After filtering and driving ofE most 
of the alcohol, it is precipitated by a stream of carbonic anhydride, 
and crystallised from dilute alcohoL It forms small, delicate needles 
or four-sided plates, melts at 156®, and is readily soluble in most 
solvents, esiept cold water and benzene. The yield is only 50 — 60 per 
cent, of the theoretical, and is not improved by conducting the experi- 
ment at the ordinary temperature ; as the melting point only becomes 
constant after repeated crystallisation, an isomeride (see below) is. 
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perliaips, siniTd.ta'n.eoTisly formGd. The diacetyl denvatwB^ OnHieN^jO*, 
melts at 218% and is sparingly soluble in most solvents; dilute 
sodium hydroxide decomposes it into the oxime. 

1' : ^'•^Acefylj^JmiylMidazole, is obtained when the 

amidobenzophenone is allowed to remain for 10 days with a mixture 
of glacial acetic acid and acetic anhydride. The solution is evaporated, 
aqueous sodium carbonate added, and the crude substance repeatedly 
crystallised from dilute alcohol. The compound has all the properties 
of an indazole derivative; it dissolves readily in most solvents and 
in hot water, crystallises in small, lustrous plates or needles, and 
melts at 185®. When digested with dilute sodium hydroxide for 
1 — 2 hours on the water-bath, a compound is obtained having the 
composition of an amidobenzophenone oodmOf which melts at 123 — 126®, 
and yields a diacetyl derwative^ melting at 218®. The existence of a 
single amidacetophenone oxime and of two amidobenzophenone 
oximes is in agreement with the observations of Hantzsch (this vol., 
p. 36). 

Acetylorthamidobensophenonej O16H13I7O2, is formed when orthamido- 
benzophenone is gently heated with acetic anhydride. It crystallises 
from dilute alcohol in scales and thick needles, and melts at 72®. 
Attempts to prepare the oxime were unsuccessful. 

Benzenylphen;|flenediamine (anhydrobenzoyldiamidobenzene), al- 
ready described by Hiibner (Abstr., 1881, 1131), is obtained in almost 
theoretical yield when an alcoholic solution of orthamidobenzophenone 
(1 mol.) and hydroxylamine hydrochloride (3 mols.) is heated at 
130 — ^140® in a sealed tube for 3 — 4 hours ; its melting point (291®) 
is higher than that observed by Hubner. The same base is formed 
in small quantiiy when orthamidobenzophenone oxime hydrochloride 
is heated tor several hours with alcohol at 160®, or in the presence of 
a few drops of hydrochloric acid at 130—140®. A. R. L. 

A New Series of Hydroxynitro-derivatives of Triphenyl- 
methane and its Homologoes. By Q. Bisbtont {Oazzetta, 21, 
167 — 174). — The author applies Baeyer’s method for the preparation 
of triphenylmethane derivatives by the action of aromatic aldehydes 
on phenols to metanitrobenzaldehyde, and in this way has obtained 
derivatives of orcinol and pbloroglumnol. 

Metanitrophenyldiorcmolmethane, CB![C«H2Me(OH)2]2“06H4'17O8, is 
obtained when the theoretical proportions of orcinol and mefcanitro- 
benzaldehyde are gently warmed with sulphuric acid (H2SO4 + 
2HsO). The crude product is pnri6ed by continued washing with 
boiling water, and subsequent precipitation from its alcoholic and 
ethereal solutions by water and light petroleum respectively. The 
pure substance is an amorphous powder of the colour of manganese 
sulphide, and is soluble in ^cohol, ether, acetic acid, and alkalis. It 
darkens slowly on exposure to air and light, and on heating softens 
at 241®, but does not melt. The position in the orcinol molecules 
oocapied by the central methane carbon atom cannot be fixed with 
certt^iy. 

MeimiirophenyMiphhroghicittolm^ CH[0pHis(0H)3]2*06H4*N'02 
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[OH : OH : OH : OH =1:3:4 : 5], is obtained with, great readiness 
by the action of metanitrobenzaldehyde on anhydrons phloroglncinol 
at about 200°, without any condensing agent; the crude substance is 
purified in the same way as the preceding compound. It is an 
amorphous powder, soluble in alcohol, ether, and acetic acid, blackens 
on heating to 245°, but does not melt, and its ethereal solution darkens 
i*apidly on exposure to air. W. J. P. 

Nitro-derivatives of a-Ettioxynaphtlialeiie. By P. Hbermjlnn 
(J. pr. Ohewb. [2], 44, 238 — ^245). — oioi^BtTwxynitronn,^^^ is 

obtained, together with an isomeride (see below), when a-ethoxy- 
najphthalene is dissolved in 2 ^ — 3 times its weight of glacial acetic 
acid, and treated at a temperature not exceeding 20° with 1-^ times 
the theoretical quantity of nitric acid fsp. gr. 1‘43). After repeated 
crystallisation from alcohol, it forms yellow needles; it melts at 
116—117* is volatile with steam, and is soluble in most organic 
solvents. The yield is 90 per cent, of the theoretical. When boiled 
with alcoholic potash, it is converted into the corresponding nitro- 
naphthol (m. p. 164*°), and into the nitronaphthylamine (m. p. 191®) 
when heated with alcoholic ammonia in a sealed tube at 180°. 

is precipitated on adding water to the 
glacial acetic acid and alcoholic mother liquors from the aa-derivative. 
WTien crystallised from light petroleum, it forms bright-yellow 
needles, melts at 84®, is volatile with steam, and much more solable 
in alcohol than the isomeric compound ; the yield is 2—4 per cent, of 
the total nitration product. On boiling with alcoholic potash, it 
readily yields the corresponding nitronaphthol melting at 128°, but 
is not altered when heated for eight hours in a sealed tube at 180 — ^190° 
with alcoholic ammonia. 

[HO^ : HOa ; EtO = 1 : 2 : 4] is 
formed, together with an isomeride (see below), when ofic-nitroethoxy- 
naphthalene is gradually added to six times its weight of nitric acid 
(sp. gr. 1’4 p 3), cooled to —10°; after the mixture lias remained at 0° 
for 2 — 3 houra, the precipitated crystals are collected, treated with 
ammonia, boiled with light petroleum, and filtered from the undia- 
solved portion. The compound separates from the filtrate in bright- 
yellow needles, which melt at 92 — ^93°, or at 88° when finely pow- 
dered (compare Martins, Zeit Ohem,^ 1868, 82); it is soluble in 
most organic solvents, and sparingly volatile with steam. It is 
readUy converted into the corresponding dinitronaphthol (Martins’ 
yellow) on boiling it with alcoholic potash, and into the dinitronaph- 
thylamine melting at 236° on heating it in a sealed tube with alco- 
holic ammonia. 

aaca--Mt1iogBydM [HO*: NOa ; EtO = 2 : T : 1, or 2 : 4' : 1] 

represents the portion of the nitration product insoluble in light 
petroleum ; when crystallised from alcohol with the use of animal 
charcoal, it forms small, lustrous plates, melts at 188®, and is spa- 
rely soluble in cold alcohol; it forms the smaller portion of the 
nilMtion product. o-Hitrophtbslic acid is produced when the ethoxy- 
derivative is heated with nitric acid (sp. gr. 1*14) in a sealed tube at 
200°, or when the corresponding dinitronaphthol, obtained by boiling 
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tlie ethoxy-derivative with alcoholic potash, is oxidised with an alka- 
line solution of potassium permanganate. Ethoxyfcrinitronaphtlia- 
lene, crystallising from alcohol in small, yellow plates melting at 
170 — 171®, and tetranitroraphthol melting at 215° are obtained &om 
the alcoholic filtrate from the last-described dinitro-derivative. 

When tbe above-described ajS-ethoxynitronaphthalene is nitrated, 
a very small quantity of the dinitro-derivative of melting point 
92 — 93° is formed, but the chief product is a compound melting at 
132°. A. R. L. 

Hydrogenatioii of the Naphthoic Acids. By W. v. Sowinski 
(Ber., 24, 2354 — 2363). — ^Preliminary experiments showed that when 
the naphthoic acids are heated at 200° with hydriodic acid and phos- 
phorus, the products no longer possess acid properties. 

JDihydro-a^iapJiihoio acid is formed when 3 per cent, sodium 
amalgam (300 grams) is added to a solution of a-naphthoic acid 
(10 grams) in the requisite quantity of aqueous sodium carbonate, 
diluted with water (300 grams), and cooled to 0° ; tbe mixture is 
shaken, and the temperature kept below 5° during the reaction. The 
s<fiution is nearly neutralised with dilute sulphuric acid, filtered, and 
an excess of dilute acid added to the cooled filtrate, when the acid 
separates after a time as a crystalline precipitate. It melts at 76®, 
and is almost insoluble in cold water, readily in hot ; the silver salt is 
a white, voluminous precipitate, slightly soluble in hot water; the 
copper saM is a bright, bluish-green precipitate, very sparingly soluble 
in water ; whilst the caMum and barium sctUs are easily soluble. The 
free acid separates on concentrating the aqueous solution of the 
mamomum salt, and when the latter is heated with a solution of mer- 
curic chloride, the odour of naphthalene is developed. When the 
axsid is distilled over heated soda-lime, naphthalene is produced. It 
yields a dibromide when dissolved in carbon bisulphide and treated 
with bromine ; this is converted into a mo7whr(mhydronapldhoic acid 
by cold aqueous sodium carbonate ; the last-mentioned acid decom- 
poses, and yields naphthalene when boiled with aqueous sodium carb- 
onate. 

When the above described dihydro-o-naphthoic acid is boiled with 
a dilute solution of sodium hydroxide, or when o-naphthoic acid is 
treated with sodium amalgam at tbe ordinary temperature without 
cooling, a more stable isomeric dihydro-a^napMhoic acid is obtained ; 
this melts at 112°, both the acid and the salts closely resembling their 
isomerides; it yields a crystalline dibromide^ which melts at 130° with 
decomposition. Alkalis decompose it in the cold, but more quickly 
on heating. The two dihydro-£c-naphthoic adds probably have the 

oanstitation 

respectively. 

Ac^-tetrahydro-a^wpMboic add is prodnced when a solution of 
o-naphthoic add (7 grams) in amyl alcohol (80 grams) is allowed to 
drop in a thin stream on to metallic sodium (6 grams), and the mix- 
ture boSed. The sodium salt is then dissolved out by shaking with 
water, the small quaniiiy of amyl alcohol dissolved in the aqueous 
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fiolution bein^ removed by extracting it with ether; the excess of 
ether is driven ofE, and. the liquid nearly neutralised, filtered, and an 
excess of acid added to the filtrate ; the oil which separates is then 
extracted by agitation with ether, and the ethereal solution evapo- 
rated, when a haopd mass having the odour of valeric acid is left. 
This is repeatedly dissolved in alkali, and reprecipitated with acid, 
whereby it is ultimately obtained in the form of small, white needles; 
it melts at 80®, and is very slightly soluble in cold water, much more 
so in hot, and very readily in other solvents. The silver and barimrt 
salts are easily soluble in water ; the free acid is formed on evapo- 
rating a solution of the amvionmm salt, and naphthalene is obtained 
on distilling it over soda-lime. The acid is not altered by boiling 
with water, or with aqueous sodium hydroxide ; it forms substitution 
derivatives with bromine. The same tetrahydronaphthoic acid is 
obtained when dihydro-<x-naphthoic acid (m. p. 112®) is heated with 
sodium amalgam. 

JHhydro-p^ioypMhoic acid is formed in a similar manner to the 
a-derivative (m. p. 76®) from sodium amalgam and /3-naphthoio acid. 
It melts at 103®, and is sparingly soluble in cold water, easily in hot 
water, and in other solvents. The siker salt is fairly soluble, and the 
copper salt sparingly so in hot water; whilst the calcium and 
barium salts are readily soluble in water. When the solution of the 
ammonium salt is boiled with mercuric chloride, the odour of naphtha- 
lene is perceptible. The acid forms a dibro7nide, which appears to be 
as unstable as the cuderivative of m. p. 76®. A more stable isomeride is 
obtained when the last-described modification is boiled for 5 — 6 hours 
with sodium hydroxide solution in a reflux apparatus, or by the action 
of sodium amalgam at the ordinary temperature on ^-naphthoic acid ; 
this melts at 158®, and crystallises from alcohol in sm^l, iridescent 
plates ; when treated with bromine, Jhydrogen bromide is evolved. 

Tetrahyd/ro-p-napMhoic aoid is best prepai’ed by boiling dihydro- 
naphthoic acid (m. p. 158®) with sodium amalgam; it is also formed 
when j3.naphthoic acid is dissolved in a large quantity of amyl 
alcohol, and boiled with sodium. It melts at 94®, forms substitution 
derivatives with bromine, and is not decomposed by boiling with 
water or alkalis. All the above hydrogenised adds are oxidised by 
permanganate in the cold, and the more stable dihydro-acids are less 
soluble than their isomerides, the tetrahydro-acids being still less 
soluble ; the same applies to the salts. A. Er. L. 

a- and jS-Naphthylazoacetoacetic Acids and their Deriva- 
tives. By G. Oddo (Oaszeita, 21, 264 — ^271 ). — Mhyl a^naphthyU 
azoaceioacetade, CioHT'Na-OHAc’OOOJBt, is prepared by mixing aqueous 
solutions of <x-diazonaphthaIene chloride and ethyl sodacetoacetate in 
molecular proportion ; the yield is almost theoretical. When pure, 
it crystallises irom dilute alcohol in bright-yellow, microscopic tables, 
melts at 93 — 94° without decomposition, dissolves very freely in alcohol, 
ether, and benzene, but is insoluble in water. The action of potash on 
this substance varies with the concentration and with the tempera- 
ture, either a-naphthylazoacetone or the compound OjoB[ 7 *]N' 2 *OH 2 *OOOH 
being formed. 
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a-NajphtliyIazoaceione, CiiBT'N'a'CHiAc, is prepared by dissolving the 
preceding compoxind ia a 10 per cent, solution of potasli at 100° ; on 
cooling, a darlc red precipitate separates, wbicb, after repeated treat- 
ment -with dilnte alcohol and animal charcoal, crystallises in micro- 
scopic, elongated, golden-yellow prisms, which melt without decom- 
position at 158 — ^160°. It dissolves very freely in alcohol, but less so 
in ether, benzene, &c. It is not altered by boding with potash. 

a^Na^Mhylassoaceiic Acid. — This acid is precipitated in bulky, 
yellow flakes on adding hydrochloric acid to the mother liquors 
obtained in the preparation of the preceding compound. The crude 
product melts at 135 — 140°, and probably has the composition 
Cija^-hTs-CHs-COOH. 

Naphtliylazoacefoaceiic Acid. — The a-naphthyl acid, like acetoacetic 
acid, decomposes when attempts are made to isolate it ; the jfl-naphthyl 
acid is, however, more stable. Its potassium derivative^ GioHxiN‘203E[! 
4- SHgO, is obtained by the action of potash on the coiTesponding 
ethyl derivative, which is prepared in a similar manner to the 
o-naphthyl salt. It crystallises from alcohol in irregular, yellowish 
plates, and melts with decomposition at 206 — ^208°. The free acid. 
CioH 7*N2 ’CHAc*COOH, is obtained by hydrolysing the potassium 
salt ; it separates from alcohol in light flakes, consisting of yellow, 
microscopic, rectangular tables. It melts with decomposition at 
198 — ^20(r, and dissolves in alcohol, ether, and benzene. 

It is to be noted that the analogous azobenzene- and azotoluene-aceto- 
acetic acids prepared by Meyer and Zublin (Abstr., 1878, ii, 880) do 
not undergo the acid and ketonic decompositions of ethyl aceto- 
aoetate. S. B. A. A. 

Hydrozy-derivatiYes of Alizamn-blne. By B. E Schmidt and 
L. Gattbrmank {J.pr. Chefoi. p], 44, 103 — 109). — JXhydroscyalizarin-- 
0xtH7N04(0H)3, prepared from amidoquinalizarin (this vol,, 
p. 935), is almost insoluble in the ordinary solvents, and, like the 
^her derivatives of alizaiin-blue described in the paper, is best crys- 
tallised from nitrobenzene. It forms blue needles, which ^have a 
coppery lustre and closely resemble indigo in appearance, "and its 
vapour is violet-blue in cdour, like that of iodine. In concentrated 
snlphurio acid it dissolves with a greenish-blue colour, and the solu- 
tion dbows two marked absorption bands in the red and orange. 

Airihydroxyalizann^hlue, 0i7H»NO4(OH)3, is obtained when alizarin- 
blue is warmed with 20 times its weight of 80 per cent, anhydro- 
sulphuric acid at 30 — for several days. It crystallises from 
niirobenzene, and on heating, sublimes in dark-blue needles. In 
sul^diuric acid it dissolves with a greenidi-blue colour, similar to that 
given by dihydroxyalizarin-blue, and the solution gives similar, but 
somewhat narrower, absorption bands. 

The formation of a trihydroxyalizarin-blue by the action of faming 
sulphuric acid on alizarin-blue led the authors to eTfl-Tni-nA the colour- 
ing matters “alizarin-blne-green,” “ alizarin-green,” and “alizarin- 
inoigo-blne,” obtained by the Badische Anflin- nnd Soda-Fabrik 
(German Patents, 46654, 47252) by the action of anhydrosulphnrio 
acid on alizarin-bine, with the object of determining not only their 
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nature, but also their relationship to the substance pTOduced from 
alizarin by the action of the same reagent. 

“Alizarin-blue-green,” prepared by treating alizarin-blue mth 
10 times its weight of 70 per cent, anhydrosulphuric acid and warm- 
ing the product with twice the quantity of sulphuric acid of 66® BaumS 
for some time at 50 — 60°, can be readily purified by conversion into 
its compound with sodium hydrogen sulphite, dissolving this in 
water, precipitating with salt, repeating the process several times, 
and finally decomposing with hydrochloric acid. It crystallises well, 
and is a 0H'0i7H7NrO4-SO3H, 

which, on hydrolysis with concentrated hydrochloric add at 160 — 170°, 
is converted into hydroxyaJizarin-blue. 

MydroxtiaUzarin-hlibe, CnHgN’Oi'OH, may also be obtained on the 
large scale by heating “ alizarin-blue-green ” with 10 times its weight 
of sulphuric acid of 60° Baum6 (78 per cent. H3SO4) at 140 — ^145° for 
some hours. The product of the reaction is a crystalline sulphate of 
the composition 0i7H8lfl’04*0B[ + H3SO4, which, when heated with 
aqueous sodium acetate for a short time, yields the hydroxy-base. 

“ Alizarin-green,” formed by heating “ alizarin-blue-green ” with 
10 times its weight of pure sulphuric acid (100 per cent. H2SO4) for 
six hours at 120 — 130°, is readily purified by conversion into its 
compound with ammonium hydrogen sulphite, which, aftcKP dissolu- 
tion in water, can be predpitated by potassium chloiide, and when 
pure decomposed by hydrochloric acid. It crystallises in slender, 
greyish-violet, silky needles, and is a hydroxy aUzar^hlue^mJphmic 
aoid, 0 H*CmH 7N04*S08H, isomeric with “ alizarin-blue-green,” being 
formed from this by hydrolysis and subsequent sulphonation in another 
position in the molecule. This is shown by the fact that both the 
greens, together with hydroxyalizarin-blue, can be isolated from the 
melt if the reaction is stopped when a test sample dissolved in strong 
sulphuric add gives a solution showing the maximum shade of blue. 
Moreover, on hydrolysis with concentrated hydrochloric acid, 
“ alizarin-green,” like “ alizarin-blue-green,” yields hydroxyalizarin- 
blue. 

“ Alizaiin-indigo-bLue ” contains as chief constituent a trihydroxy- 
alizarin-blue isomei*ic with that just described. When “alizarin- 
blue-green ” is heated with 20 times its weight of sulphuric acid of 
66° Baum4 at 200 — 210°, the solution, after a time, gives almost the 
same absorption bands as the solution of the quinoline derivative of 
“ alizarin-claret ” already described; but, on continuing the heating, 
these become fainter, and at the end of five hours can hardly 
observed. The product thus formed is a irihydroxyaUzarin^lIise^ 
0 i 7H6N’04(0H)8, which can be crystallised from nitrobenzene. The 
technical product obtained by heating “ alizarm-green ” with sulph- 
uric acid at 200 — ^210° contains, in addition to this substance, a 
sulphonic acid which does not dissolve in nitrobenzene, and on hydro- 
lysis with concentrated hydrochloric acid, yields a dihydrosryaUzoff^ 
blue, 0i7H7Nr04(0H)3, whose absorption spectrum is identical with 
that of the quinoline derivative of “alizarin-clai*et.” The examination 
of these colouring matters is being continued. W. P. W. 
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Essence of Myrtle. By P. Baetolotti {^Oazzetta, 21, 276 — ^282). 
— ^The essence of myrtle (^Myrim coniirntwis), when purified by redis- 
tillation over calcinm chloride, is a colourless, mobile liquid, soluble 
in alcohol, ether, &c., but only very sparingly in water ; the aqueous 
solution has, however, the strong, characteristic odour of the essence. 
The sp. gr. of the essence is 0‘881 at 27®, and it is dextrorotatory, 
=: + 65 4. 

By continued distillatioii it may be split up into four fractions : 
^ about 19 per cent., passing over at 152 — 160® ; 5, about 29 per 
cent., at 160 — ^162** ; c, about 21 per cent., at 162 — 165® ; and d, 26 per 
cent., at 165 — 180®. All of these are colourless, neutral liquids, the 
first only having the odour of myrtle, the others smelling of mint. 
A small quantity of water always passes over with the first portions 
of every distillate even if the essence is completely dried before dis- 
tillation. This takes place even when the distillation is conducted in 
an atmosphere of carbonic anhydride, and led the author to suspect 
the presence of an oxidised compound in the essence. The greater 
part of the fraction a consists of a terpene, OioHie, which, after purifi- 
cation and repeated redistillation, passes over at 154—155®. It is a 
colourless, very mobile liquid with a somewhat unpleasant odour, 
and dissolves in alcohol and ether, but not in water. Its sp. gi*. at 
27® is 0*857, and its rotatory power [a]j^ = +59*3. The hydrocarbon 
distilling at 163®, separated by Gladstone (this Journal, 1864, 17, 1) 
from essence of myrtle, appears to contain an admixture of an oxi- 
dised compound. On heating it with sodium, a slow reaction takes 
place, and the residue consists of a terpene, GioHis, distilling at 160®. 
This is a colourless, very mobile liquid with an odour of turpentine. 
Its sp. gr. at 27® is 0*860, and the specific rotation [a]D = +53*6. 
The last portions of the distillate from the essence of m^^le yield on 
fractionation a substance having the composition OioHuO. It is a 
colourless, mobile liquid with au odour of peppermint, and turns 
yellow when exposed to the light for a time ; it dissolves in alcohol and 
ether, but not in water. Its sp. gr. at 27® is 0*896, and its specific 
rotatory power [ajn = 4*24*8. S. B. A. A. 

Terebic Acid. By G. Oobsilli (Ooszeeta, 21, 271— 276).— On 
heating terebic acid with alcoholic ammonia for six hours at 160 — 170® 
and distilling the product on the water-bath, the residue contains an 
acid compound of the composition CeHuOiN, which crystallises from 
water in plates, melts at 204®, and dissolves very freely in alcohol, 
and moderately in ether. It also dissolves in the alkali hydroxides 
and carbonates, and in ammonia on heating, and in nitric and con- 
centrated hydrochloric acid on prolonged boiling; from the latter 
solution, it separates unaltered on cooling. It forms a red solution 
with sulphuric acid. The sUver salt, AgCeHioOsIT, forms small, 
white crystals re^ly affected by light. On treating the acid with 
nitrous amd, a nitroso-derivative is formed, which has the composi- 
tion OeHioNsOi. It separates from alcohol in small, colourless crystals 
which melt at 170®, and give Liehermanu's reaction for nitroso-oom- 
pounds. 

When a mixture of terebic acid and aniline in molecular proper- 
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tion is heated for half an hour at 155®, the pTodnct has the composi- 
tion O 12 H 16 NO, and crystallises from water in white, prismatic 
needles, melts at 153 — 154®, and dissolves in water, alcohol, ether, 
and benzene. On heating it with a 30 per cent, solation of potash 
for a few honrs, aniline and pyroterebic acid are formed. 

The acdyl denvative^ Cu^uONAc, crystallises from water in 
nodnles, melts at 175®, and dissolves in alcohol and ether. 

S. S. A. A. 

Resin obtained from Thwites’ ^'Doona zeylanica.’^ By E. 
VaIiENTA (Monatsh., 12, 98 — 106). — This resin was exhibited in the 
Colonial Exhibition of 1887, held in London. It has a sp. gr. of 
1*1362 at 17*5®, and melts on being strongly heated, at the same time 
turning brown and emitting a pleasant odonr. It burns in the air 
with a brilliant flame, leaving 0*007 per cent, of ash, consisting of the 
carbonates of calcium and of the alkalis, with a small quantity of 
oadde of iron. 

By successive treatment of the resin with different solvents, three 
distinct resins may be separated ; one of these, the o-resin, has acid 
properties, whilst the other two, the jS- and 7 -resins, are neutral sub- 
stances. 

The a-resin is isolated by exhausting the finely-powdered Doona- 
resin with 4 — 5 times its weight of 90 per cent, alcohol, at 30 — ^36®. 
On evaporating the solution thus obtained, it leaves a yellow, 
friable mass which resembles American colophony in appearance. 
This melts at 115®, gives, on elementary analysis, numbers corre- 
sponding with the formula Ga 4 H 3802 , is readily soluble in methyl, e^yl, 
and amyl alcohols and in hot fatty oils, and is readily ziitrated by a 
mixture of nitric and sulphuric acids. The iodine number, deter- 
mined by Hubrs method, is 60, and 1 gram of the resin requires 
0*023 gram of potassium hydroxide to completely neutralise it. On 
distillation under a reduced pressure of 150 mm., a yellow, oily, 
liquid, containing small quantities of acetic and formic acids, distils 
over at 110—140® ; whilst at a temperature of 180 — 200®, a solid, 
light-yellow, neutr^ 37esin is the product. The Doona-resin contains 
about 65 per cent, of the oc-resin. 

The )3-resin is obtained when the residue left in the preparation 
of the o-resin is exhausted with ether. It forms a colourless, taste- 
less, and odourless mass, which softens at 120® and melts at 150 — 160®. 
It is soluble in ether, benzene, toluene, and xylene, and on ele- 
mentary analysis gives numbers which correspond with the formula 
C 2 iHa 30 . 

The 7 -resin is obtained by treating that portion of the Doona-resin 
which is insoluble in alcohol and ether with light petroleum; on 
evaporating, an almost colourless, transparent, brittle mass is ob- 
tained, which is insoluble in methyl, ethyl, and amyl alcohols, in 
ether, acetic acid, and amyl acetate, but dissolves readily in toluene 
and xylene ; these solutions, on evaporation, give a shellac which is 
colourless and almost unaffected by acids and alkalis. The 7 -resin is 
only slowly dissolved by sulphuric acid, and forms nitro-products 
with fuming nitric acid. On elementary analysis, it gives numbers 
corresponding with the formula C 8 iH 4 j» 0 . The amount of and 7 - 

TOL. LX. 4 s 
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resins contained in Doona-resin is albont 15 and 20 per cent, respect- 
ively. It is to be noted that a difference of CioHie, the formula for a 
ternene, exists in the above-given formulae for the and 7 -resins. 

^ G. T. M. 

Gentism. By S. v. Kostanecki (Monais’k.^ 12, 205 — ^210 ; com- 

n this voL, p. 1244). — Oentisem, obtained by boiling gentisin -with 
nodio acid, melts at 315®. It is soluble in alkalis with a yellow 
colour, gives a blood-red coloration with sodium amalgam, and a 
deep-red precipitate with acids. In contradistinction to gentisin, 
gentisein dyes wool a pale-yellow in presence of an aluminium mor- 
dant; the hydroxyl group, which in gentisin is methylated, thus 
appears to have tinctorial properties. 

THaceiyJgentis^n, Ci 3 Hs 02 ( 0 Ac) 3 , melts at 226®, and is more spar- 
ingly soluble than diacetylgentisin. J. B. T. 

Gentisin. By S. v. Kostanegki and B. Schmidt (Monatsh,, 12, 
318 — 322). — Biimthoxygerdisem, 0 iJE 60 s( 0 Me) 2 , can be obtained by 
heating gentisem or gentisin with potash and methyl iodide in 
methyl alcoholic solution at 100° ; it crystallises from glacial acetic 
acid in broad, yellow needles, melts at 167°, and is sparingly soluble 
in alcohol ; ite alkali derivatives are intensely yellow compounds. 

The acetyl derivative, Gi 3 H 502 ( 0 Me) 2 * 0 Ac, crystallises from alco- 
hol in colourless needles, and melts at 189°. F. S. K. 

Quercetin and its Derivatives. By J. Bhrziu (Monatsh., 12, 
172 — 176 and 177 — 190). — Quercetin is probably represented by the 
fermola CisHwO?, for this agrees better with the analytical results 
than Lowe’s formula GuHi 207 . That the molecular weight is not 
represented by a multiple of 292 is shown by determinations of the 
boilmg pK>ints of solutions of quercetin and aceiylquercetin ethyl 
. ether in ethyl alcohol. The old formula for quercetin is OaiHicOn, for 
fisetin C 23 H 16 O 9 ; there is thus a difference of OO 3 ; chemically, how- 
ever, quercetin behaves like a hydroay-fisetin ; this difficulty disappears 
if the formula for quercetin given above is adopted. The following 
resnlts prove that in all prolwibility fisetin has the formnla OisHioOe, 
and that qnercetin is a monhydroxy-derivative. The author is able 
to confizm Schmidt’s observations on fisetin, hnt fisetin methyl ether 
can be obtained in long, colourless, glistening needles melting at 
151 — 153°, by repeated recrystallisation from alcohol. The ethyl ether 
yields fisetin on treatment with hydxiodic acid. Protocatechuic acid 
and resorcinol ai*e formed when fisetin is dissolved in potash, and the 
solution allowed to remain e:q)osed to the air for 24 hours, whilst 
quercetin, under similar conditions, yields protocatechuic acid and 
phlorogluciuol. 

On heating ethoxyfisetin, OisHeOj^OEt)^, on the water-bath with 
10 parts of sdcoholic potash for 7—8 hours, and saturating the sdn- 
tion with carbonic anhydride, a compound is deposited which is 
termed ethyl ether ; it orystalHses from dilute alcohol in colourless 
zteedl^ melts at 42 — 44°, and gives a pale-red coloration with ferric 
oliloride, which disappears on the addition of alkali carbonates. The 
mother liquors from the phenol contain diethoxyprotocatechuic acid. 
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Msetol diethyl ether has the formtila C8H»03(0Et)3, and appears to 
be derived fcomjisetol, 08H5O(OH)3, which has not yet been isolated; 
it is probably a resorcinol derivative, with one hydroxyl group in a 
side chain, and contains an aJdehydic or ketonic group. Msetol triethyl 
eth^, C8H60(0Bt)3, is prepared by the action of potash and ethyl 
iodide on the diethoxy-denvative ; it crystallises from dilute alcohol in 
long needles melting at 66 — 68®, decomposes on further heating, and 
is not hydrolysed by alcohohc potash. 

Fisetol dimethyl ether, 08He02(0Me)2, is prepared ixomfisetin tetra- 
methyl ether in a similar manner to the ethyl derivative ; it crystallises 
in small, colomless needles which melt at 66—68®. The trimethoxy- 
derivative is deposited from dilute alcohol in small, colourless needles 
melting at 62 — 63®, and is unacted on by potash. 

Fisetol dimethyl ethyl ether, 0bH50(0Ale)3‘0Et, crystallises in 
lustrous needles melting at 60 — 62®. J. B. T. 

The Bark of Gonolobus condurango. By G. Oabrara {Gass- 
zetta, 21, 204 — 212). — ^The bark is extracted with strong alcohol, and 
the filtered solution allowed to cool ; a greenish powder (A) falls, 
leaving a yellowish-brown solution (B). On treating A with ether, it 
is divided mto a soluble part (a), and a yellowish, insoluble x>owder (h ) ; 
the latter is purified by dissolving it in boiling alcohol, allowing the 
solution to cool, and washing the deposit repeatedly with alcohol and 
ether. It proves to be a glucoside of the composition 04oH740e, which 
melts at 112®, and is insoluble in ether and light petroleum, sparingly 
soluble in cold alcohol, and very slightly in water ; the aqueous solu- 
tion is not precipitated by potassium mercuric iodide, or by a solution 
of iodine and potassium iodide. When boiled for some hours with 
dilute sulphuiic acid, the liquid reduces Eehling’s solution. 

The glucoside, when heated with benzoic chloride at 100®, forms a 
benzoyl derivative, GmHtsOsBz; this can be purified by precipita- 
tion its solution in chloroform by alcohol. It is a brownish-red 
powder, insoluble in alcohol, water, and light petroleum, very soluble 
in chloroform, but only sparingly in ether; it blackens at 250®, and 
melts with decomposition above 270®. On evaporating the mixture of 
alcohol and chloroform from which this compound is deposited, a 
white powder is left, which melts at 72®, and yields benzoic acid when 
boiled with potash solution ; a sufficient quantity for complete ex- 
amination could not be obtained. 

The substance a is boiled with alcoholic potash, the alcohol eva- 
porated, the residue taken up with water, and extracted with ether ; on 
evaporation, a yellow powder is obtained, showing the colour re- 
actions of chloresterol,but melting at 52® and having the composition 
CjoH 5 o 02; this compound the author names oonduransterin. 

The aqueous solution remaining after extraction of the condurau- 
steiin by ether contains cinnamic acid. 

The original extract B has not yet been fully examined. 

W. J. P. 

Synthesis of Ethylpyrroline. By G. U. Zanetti {Qazzetta, 21, 248 
— ^250). — ^The author has previously shown (Ahstr., 1890, 202) that the 
product of the action of ethyl iodide on pot^sium pyrroline contained 

4 z 2 
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l-etliyipyrroliiie, together with a quantity of another ethylpyrroline, 
which it was not found possible to identify with certainty. By the 
action of acetic anhydride, two products are obtained, in which the 
acetyl is united to carbon and nitrogen respectively; the former boils 
between 246® and 256“, and the latter between 200° and 240°. The 
iSrst of these was converted into the dmiamyl derivative, 

OHPh:OH-CO-C,lsrH3Bt, 

by heating with benzaldehyde and potash. The product, when pure, 
ciystalLises ia ydllow, lustrous needles melting at 150°, and soluble in 
boiling alcohol and ether, but not in water. On treating its alcoholic 
solution with a similar solution of silver nitrate, and adding a few 
drops of alcoholic ammonia, the silver derivative separates as a bulky, 
yellow precipitate. This ethylpyrroline is consequently identical 
with that prepared by Dennstedt and Zimmermann (Abstr., 1886, 
1048), by the action of paraldehyde on pyrroline in presence of zinc 
chloride. S. B. A. A. 

Pyridinebetaines. By M. Kbugbb (J*. jw. Chem. [2], 44, ISO— 136 ; 
compare this voL, p. 941). — Hofmann (Abstr., 1881, 921) has also 
noticed the production of a blue colour when alkylpyridyh^monium 
halides are reduced with sodium amalgam in aqueous solution (com- 
pare this vol., p. 941). The author has further investigated the 
conditions under which this coloration is produced, and summarises 
the results of his e^eriments as follows : — ^AU pyridine compounds 
formed by the addition of pyridine to halogen-substitution derivatives 
of the aJl^l series give a blue colour when reduced with sodium 
amalgam, zinc-dust, or iron-dusf in aqueous or alcoholic solution ; the 
products of the reduction are double bases, formed by the combiua- 
rion of two pyiidiue rings through the opening out of a double bond 
in e^h ring (compare Abstr., 1881, 921). This colour reaction 
furnishes a convenient method for deciding whether a substance 
under investigation is a pyridoniwm compound or not. 

The alkyliodides of the homologues of pyridine give double bases of 
the same nature when they are reduced with sodium ft.Tn».1gsi.Tn^ bmt 
no coloration has been noticed by Ihe author, and Hofinann does not 
mention whether a change of colonr occurs or not. 

FyridinechkrJiydrin, OJSrHsOl-CyEis^OH)^ is formed when mono- 
ddorhydrin is heated for 6—8 hours with pyridine at 125 — ^180°; it 
crystallises from alcohol in small, feebly lustrous, six-sided, apparently 
rhomhohedrai mystaJs, melts at 106 — lOr, and dissolves in water and 
alcohol, but not in ether. Its aqueous solution gives an intense-blue 
colour with sodium ama^m, if warm, and a purple-violet in the cold. 
The free base, obtained by treating the chlorhydrin with moist silver 
oxide, is strongly aJfcaKne, and precipitates the oxides of the heavy 
metals; it can, however, only be obtained in dilute solution, for it de- 
composes when concentrated. The plaUnoeJdoridey CBHio08H,H»Pt01e, 
forms lustrous, orange-red scales, and melts at 180° (uncorr.) with 
decomposition; the atiiroehkride forms lemon-yellow, feebly-lustrous 
scales, and melts at 122°« 

pyridinedblorhydrin and pyridinecholine are converted into 



ORGANIC CHEMISTRY, 


1389 


pyridinel}etaaiie when oxidised 'vvitli chromic acid in snlplmric acid 
solution, A. G. B. 

Oxidation of Quinoline Derivatives. By G. v, Georgibyics 
(Monatsh.y 12, 304 — 317). — The behaviour of a number of quinoline 
derivatives on oxidation has been investigated, with the following 
results : — 

When para- and ana-quinolinebenzocarboxylic acid are oxidised 
witb potassium permanganate under various conditions, some of tbe 
acid is completely destroyed, but quinolinic acid is not produced in 
either case; paratoluquinoline yields paraqxdnolinebenzocarboxylic 
acid as tbe principal product, but no quinolinic acid is formed. 

When orthoquinolinebenzocarboxylic acid is oxidised witb potassium 
permanganate in concentrated sulphuric acid solution, quinolinic acid 
is obtained ; when, however, quinoline is treated with tbe oxidising 
agent in dilute sulphuric acid solution, it yields metaquinolinebenzo- 
carboxylic acid (m. p. 246®), the formation of which is probably due to 
the production of a diquinolyl as an intermediate product. 

On treating paraquinolinebenzocarboxylic acid with potassium 
permanganate in alkaline solution, it gives quinolinic acid and a 
carboxy-derivative of nitrobenzene; the latter compound is also 
formed in some of the other reactions referred to above, but it is 
obtained in such small quantities and is so dif6.cult to purify that its 
composition could not be determined. 

When paraquinolinesulphonic acid is oxidised with potassium per- 
manganate in alkaline solution, it yields oxalic acid, very small 
quantities of quinolinic acid, and the nitrobenzene derivative just 
mentioned. 

These and other experiments proved that the formation of quinolinic 
acid by the oxidation of quinoline with potassium permanganate, and 
also of those derivatives which are obtmned from it by substituting 
hydrogen in the benzene nucleus, is, in some cases, dependent on the 
conditions of the experiment, but that in others quinolinic acid is not 
formed under any circumstances ; the position and the nature of the 
substituting group also have a considerable induence on the course of 
the reaction. F. S. K. 

Ichthulin. By G. Walter {Zeit. physiol, Ohem.jlB^ 477 — 494). — 
Ichthulin, the chief proteid constituent of the yolk of dshes’ eggs, was 
prepared in large quantities by Yalenciennes and Ik^my (OompL rend,, 
38, 471) from salmon roes, and subjected to elementary analysis. 
The results of analysis in the present research gave the following per- 
centage results : — 
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The general properties of the substance show that it belongs to the 
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nlasta of 'vitellins. On peptic digestion, it yields, as vitellin does, a 
nnclein, wbicli differs from the nuclein of nuclei in yielding no nitaro- 
gecons bases like guanine, adenine, &o., on farther decomposition. 
Simnltaneonsly with the appearance of this para-nudein, a reducing 
carbohydrate is formed, W. D. H. 

The Proteids or Albinninoids of the Oat KemeL By T. B. 
OsBOBNB (Amer. Ohem. J., 13, 385 — ^slS).— In this, the concln^hng 
portion of his memoir (this voh, p. 1285), the author fully describes 
the extraction of the various proteids from oats, and reviews the 
whole subject in a summary, of which the following is an abstract : — 

1. The proteid removed from freshly-ground oats by direct extrac- 
tion with weak alcohol — called glutin by Norton-— when dehydra^d 
by absolute alcohol and dried over sulphuric acid, is a light-ydlowish 
powder, insoluble in water and absolute alcohol, but soluble in 
mixtures of alcohol and water and in dilute acids and alkalis, from 
which it is thrown down on neutralibation. It separates from its 
solution in 60 per cent, alcohol, by evaporation, as a yellowish, slimy 
mass. It is remarkable for content of sulphur (see below), in 
which it is only exceeded by keratin among the proteids. 

2. When the above subsl^ce is heated with dilute alcohol for some 
time, it coagulates and becomes insoluble in that liquid, but without 
apparent change of composition. The oat-gliadin of l&eusler and 
Bitthausen was a product of the further alteration of this substance 
by the treatment it received to purify it. 

3. If oats are first treated with water or 10 per cent, solution of 
common salt, before extraction with dilute alcohol, the proteid soluble 
in alcohol undeigoes alteration ; the resulting substance is much more 
soluble in dilute alcohol than that mentioned in 1, and is not trans- 
formed into an insduble modification. When wet Tvith absolute 
alcohol, the moisture attracted fit>m the air makes it gummy, unlike 1. 
In composition it is nearly the same as the gliadin, or plant-gelatin, 
obtained by Dumas and Cahours and by v. Bibra. 

4 Weyl states that the chief proteid extracted by cold 10 per cent, 
solution of salt behaves towards reagents like the myosin-globulin 
from animal muscle ; this is so, but it coagulates at 80^100^, which 
is higher than the iempezatuze at which animal myosin coagulates 
(55 — 60*^. This proteid appears to be the result of a transformation 
similar to that by which myosin is formed from myosinogen, and is 
vexy similar to myosin in composition; 1*3 per cent, was t]^ most 
oht^ed, 

5. The proteid extracted, after complete exhaustion of the oats with 
alcohol of 0'9 sp. gr., by 10 per cent, salt solution and that dissolved 
by dilute potash have so nearly the same composition as the globulin 
extracted by salt solution directly, that they may be regs^ed as 
originahy identical, 4 (see below) representing the soluble, and 5 and 
5a the insoluble, or albnminate,^’ form. 

6, When ground oats are directly extracted by dilute potash, with- 
out previous treatment with water or dilute alcohol, nearly the whole 
€)f &e |xroteids is dissolved. The substance so exacted, after com- 
pletely iremoving the substance soluble in dilute alcohol, is nerhaps the 
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same as tlie avenine of Johnston and Norton, who extracted oats with 
dilute ammonia. 

7. One hour’s treatment of oats with water rendered one-half, and 
24 hours* treatment two-thirds, of the proteids insoluble in 0*2 per 
cent, potash solution. The poiiion soluble in potash after action of 
water (and removal of the proteid soluble in alcohol) has the same 
composition as the globulin soluble in salt solution (see below). It is 
probably the same substance as Ereusler’s oat-legumin, and Norton’s 
“protein substance,” extracted by dilute ammonia. 

8. When ground oats are extracted with 10 per cent, solution of 
salt at 65®, a proteid separates, on cooling, in the form of spheroids ; 
it difiEers in composition and properties from all proteids hitherto 
described; it dissolves in pure water, is precipitated therefrom by a 
little salt, redissolved by a further addition, and completely precipi- 
tated by saturation with salt. Zn presence of a little salt and acetic 
add, it dissolves in alcohol of 0*9 sp. gr. It has been obtained crys- 
tallised in regular octahedra, fi:om solutions in distilled water, as well 
as from those in salt solution. 

9. The aqueous extract of ground oats was found, in agreement 
with Norton and Elreuslex*, to contain very little proteid matter ; what 
is dissolved appears to be, first, an acid-albumin ; second, a globulin 
or globulins similar in reactions to that extracted by 10 per cent, 
salt solution ; and third, a proteose. No true albumin was found in 
the water extract. 

10. In the salt extract, a very small amount of a substance having 
the reactions of albumin was found, but not analysed. 

The following table gives the composition of the proteids from the 
oat kernel referred to in this paper ; the number at the head of each 
column denotes the proteid described in the correspondingly numbered 
paragraph above 
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A. G. B. 


The Viscous Material formed by the Bacterium gliscro- 
gemim. By P. Ma-Lerba •physiol. Ohem.^ 15, 539 — 645). — 
Ijarge quantities of the sHmy substance, gliscrin, formed by the growth 
of ihe B. gliscTogenum were obtained by growing it in urine. Alcohol 
was then added, the precipitated material dissolved in water, repre- 
cipitated by alcohol, and well washed with alcohol and water acidmed 
with acetic add. After long standing under concentrated alcohol, it 
becomes insoluble in water. It is nitrogenous, and gives the various 
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proteid reactions. Alberfconi at one time considered that it was a 
carbohydrate, and it is possible that in the impure state there may be 
carbohydrate mrad with it, but no direct proofs of this were found 
in the present research. W. D. H. 


Physiological Chemistry. 


Formatioii of Lactic Add and Glucose in the Organism. 

By T. ARAKt (^Zeit pJiysioL Ohem,^ 15, 546 — 561 ; compare this vol ^ 
p. 1125). — ^In the research of which this is the continuation, the 
diminution of oxygen in the body was shown to he a cause of the 
appearance of sugar and lactic acid in the urine. Morphine and other 
narcotics have often been observed to produce glycosuria. It is now 
shown that they also cause the appearance of lactic acid in the urine ; 
thus the cause of the glycosuria is probably here also a diminution of 
oxygen iu the organism. The animals us^ were frogs, rabbits, and 
doM. The drugs employed were morphine, amyl nitrite, and cocaine, 
and of these amyl nii^te is especially powerful in producing excretion 
of lactic acid* 'W, D, H. 

CarbolLydrates in the Urine. By E. Boos (Zeit. pliysioL OJum,, 
15, 513 — 538). — ^The normal urine of the dog, rabbit, and horse 
contaans a certaia quantiiy of carbohydrates, most in the dog, least 
in the rabbit. 

The results obtained by the furfuraldehyde reaction were con- 
dzmed by the benzoic chloride meihod. 

With human urine, the phenylhydrazine reaction always gives a 
positive result. The same is true for dog’s urine. Babbit’s urine 
gives especially well-formed crystals. In the case of the urine of the 
dog and horse, preliminary precipitation by lead acetate is necessary*. 
The urine of all these animals is slightly fcvorotatoiy. 

W. D. H- 

InfLaence of Wool on the Mateiisd Exchange of Sheep. By 
E. Kebn, H* Wattenbeeg, and T. Ppeifebb {JBied. Oentr.y 1891, 451— 
454). — ^The amount of carbonic anhydride and nitrogen excreted by 
sheep when clothed with wool, immediately after shearing, and some 
oonsiderable time after shearing, was determined. It was found that 
the production of carbonic anhydride increased considerably imme- 
diately after shearing; hut when the sheep became accustomed to the 
new i^te of affairs, tifcien the excretion fell to the normal amount^ 
Theere was a slight reduction in the nitrogen excreted after shearing, 
and the amount of perspiration was considerably less. 

B. W. P. 

ProduoiloiL of Letzcocytosis in Mammals. By J* Hobbac- 
mrm {Mmatsh.y 12, 221— 275),— See p. 1340* 
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Action of Definitely-related Chemical Compounds on Ani- 
mals. By W. Gibbs and E. J. Bbichjert (Amer, Ohsm. 13, 
361 — 370). — In this continuation of the authors* thesis (this vol., p. 
1280), the action of the substances named hereunder on the respira- 
tion and circulation of frogs and dogs "when administered subcu- 
taneously, mtraTenously, and internally, is described. 

Sodinm Nitrcyprusside , — ^The fatal dose by the stomach is about 
gram per Mlo. of body-weight ; by the vein, from 0*1 — 0*2 gram per 
kilo. The respirations are increased, the temperature fal!b, paralysis 
and general collapse supervene, and death ensues from failure of the* 
heart’s action. 

Nitroso^fi-napMTioL — When given to the dog by the stomach the 
blood is discoloiLred, becoming very dark, and exhibiting by means of 
the spectroscope the presence of nitrite of haemoglobin. The^ fatal 
dose, subcutaneously, is about 0*4 gram per kilo., and is, relatively^ 
very large, owing to slowness of absorption; the heart’s action 
becomes sluggish, the motor reflexes are weakened and, finally,, 
abolished, the heart being arrested in diastole. Intravenously, about 
0*04 gram per kilo, is fatal. Internal administration causes persistent 
vomiting, which prevents determination of the fibtal dose. Death is- 
due to paralysis of the respiratory centres. 

Nitr(ymethane . — ^The minimum lethal dose is from one-half to 1 c.c.. 
per kilo, of body- weight. Lassitude, drowsiness, and vomi^g occur ; 
sleep passes into stupor, and then into coma, respiration fails, and the 
heaj^ ceases to beat. 

Nitrosodiethylme . — The minimum fatal subcutaneous dose is less 
than 1 C.C. per kilo. ; intravenous, from one-third to one-half o.c* per 
kilo. Its action is somewhat similar to that of nitromethane. 

Sydroxylamine , — ^The blood becomes much discoloured, almost 
black, owing to formation of methssmoglobin ; general paralysis 
occurs, and death supervenes fiom a failure of respiration. The 
lethal internal dose for the dog is about 0*2 — 0*3 gram per kilo. ; in- 
travenously it is 0*06 gram per kilo. 

AJdeTiy ^ammonia , — ^The lethal dose subcutaneously injected is. 
0*16—0*2 gram per kilo. ; intravenously injected, it is about 0-04 
gram per kilo. Blood pressure, pulse, and respiration rapidly fail, and 
death results primarily from pai-alysis of the respiratory centres. 

Furfuraldehyde Sodium Bydrogm Svlphite . — ^The leth^ dose, in- 
travenously, is 0*3 — 0*6 gram per kilo. ; 8 grams per kilo, injected 
subcutaneously killed a dog within 24 hours. There is a decrease of 
pulse, respiration, and temperature; repeated doses cause further 
reductions, and death ensues from cardiac paralysis. 

Oxaimc add and cyanwriG acid may be considered inert. 

AhoJiols , — ^The action of all the alcohols which the authors have 
examined is identical with that of ethyl alcohol, but difierent in 
degree. Dogiel (PJluger^s Arch., 8, 605) found that methyl 
alcohol was the least toxic of the first five alwhols, and amyl 
alcohol the most. Dujardin-Beanmetz and Andig6 (Oompt rend.^, 
83 , 80 — 82) found that methyl alcohol was less poisonons than 
ethyl alcohol, and that, in passing from ethyl to amyl alcohols, 
toxicity regularly increased. The minimum lethal doses of the 
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alcoliols ■wliicli were exammed by the aathors were, when intraven- 
onsly iniected, as follows in o.c. per kilo, of body-weight : — ^Propyl, 
1*6— 2-5; isopropyl, 1*3 — 2; butyl, 0*3 — ^0‘G; isobutyl, 0-6 — 0*7; 
secondary butyl, 1*0 — 1*6; tertiary butyl, 1*0 — 1 2 ; heptyl, O’l — 0*12; 
octyl, 1*05—0*1 (sic) I allyl, 0*2—024; benzyl, 0*4— 0*6; cuminyl, 
0*25— 0*3. A. G-. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Secretions of Microbes; Transformation and Elimination 
of Organic Matter by the Pyocyanic bacillus. By A. Ar^jlvd 
and A. Chaerin (Gowpt, rend., 112, 1157 — 1160). — ^When the pyo- 
•cyanic bacillus acts on asparagine (this vol., p. 1132) 72*5 per cent, 
of the carbon is eliminated in the form of carbonic anhydride ; 13*8 
per cent, forms part of the protoplasm of the microbes and the 
remainder exists in the form of soluble compounds. The quantity of 
oxygen absorbed is in proportion to the quantity of carbonic anhydr- 
ide eTolved. In a vacuum, evolution of carbonic anhydride takes 
place slowly; in an atmosphere of carbozuc anhydride there is no 
development of the microbe; in hydrogen there is considerable de- 
velopment, with formation of ammonia. 

With gelatin and the necessary salts, the evolution of nitrogen is 
more re^ar than with asmuragine, but the quantity of ammonia 
does not increase after the 22nd day. The quantity of nitrogen con- 
verted into ammonia is 70 per cent., whilst with asparagme it is 
SI per cent. On the other hand, the weight of the microbes and ol 
the products of secretion is considerably greater with gelatin than 
vrith aspara^e. No pigment is formed, but the products of secre- 
tion have marked toxic action. The volatile portions and the portions 
soluble in alcohol are toxic in large doses and protective in small 
doses ; the portion insoluble in alcohol is toxic, and has no vaccinating 
effect in smidl doses. 0. H. B. 

Substitatlon of Manganese for Iron in Plant Nutrition. By 
<3-, Spahpani (Stax, tiper. Agrar., 19, 6 — 33). — ^Water culture experi- 
ments were made with oats, white lupins, and maize. There were 
three series of experiments : in the firot (A), the plants were grown 
in a solution of potassium phosphate (5 grams), calcium nitrate 
<8 grams), magnesium sulphate (1 gram), and potassium chloride 
(0*5 gram), 14*6 grams of the mixed salts being dissolved in 14*6 litres 
of water ; in the second series (M), the same solution was employed, 
with the addition of 7 or 8 drops per litre of manganese sulphate 
solution (about 0*05 per cent.) ; in the third (P), ferric chloride was 
used in the place of manganese. 

The appearance of the plants at various periods of growth is 
deseribeA It was found that the ashes of the leaves of plants 
grown with manganese gave an intense manganese reaction. But in 
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all cases it was found that manganese could not take the place of 
iron in the formation of chlorophyll. H". H. M. 

Physiology of the Tannins and Trihydrozybenzenes. By 
B. Nickel {Ohem. Oentr,^ 1891, i, 1041 ; from Bot> Gentrahl., 1891, 
1—4). — The author has already expressed the opinion that the 
tannins are derived from the tnhydroxybenzenes, some being de- 
rivatives of the symmetrical phloroglucinol, others being derived from 
pyrogallol and hydroxyqninol, and the tannins may be, therefore, 
divided into those which have a “ symmetrical ” origin, and those 
of an unsymmetrical origin. The tannins do not show any difrerence 
in their chemical reactions, however. 

The author further expresses the opinion that phloroglucinol is 
derived from inosite, which, according to Maqaenne, is readily 
converted into tri-iodobenzene and aromatic compounds. 

J. W. L. 

Experiments with Green Maize. By Z. v. Szilasst and A. 
OsbbkIti (Bied, Oentr., 1891, 468—469). — Of all fodder plants which 
have a low percentage of proteids, but a heavy total yield, maize 
takes the first place ; all others are either below it in quality or in 
total yield. When thickly sown, maize requires much water, and, 
therefore, a wet soil is necessary ; but the thicker the sowing is, the 
smaller are the individual plants ; although, at the same time, the total 
yield is better than when the plants stand further apart. 

The earlier lipening kinds, as Ginquantino and Szekler, are of 
better quality than the later ripening sort. E. W» P, 

Fonnation of Nitrates in Soils. By A. Mijntz (Oompt. rend., 112, 
1142 — ^1144). — Nitrites are only found in soils in very small quantities 
and under exceptional circumstances, whilst on the other himd when 
the nitrifying organisms are introduced into cnltLvation fluids, large 
quantities of nitrites are formed. 

Dilute solutions of calcium nitrite undergo no change when left in 
contact with oxygen for many months. Calcium nitrite is, however, 
decomposed by carbonic acid with liberation of nitrons acid, a rela- 
tively large quantity of carbonic acid being necessary in order to 
secure complete decomposition. Simultaneous action of oxygen or 
air and car^nic anhydride on solutions of calcium nitrite completely 
convert it into nitrate, oxidation taking place when nitrifying organ- 
isms are entirely absent. 

If calcium nitrite is added to a soil which has previously been 
heated for half an hour at 100^ in order to kill the nitrifying organisms 
without killing those which produce carbonic anhydride, the nitrite 
after a few days is completely converted into nitrate. 

It seems hghly probable, therefore, that the nitrifying organism 
converts the nitrogen into nitrites, and the latter are converted, with- 
out any farther action of any organism, into nitrates by the simul- 
taneous action of the oxygen and carbonic anhydride which are 
always present in soils. 0. H. B. 

Depreciation of Manure by Exposure to Wet and Fermen- 
tation. By Eobeets and Wing {Bied. Ge»^r., 1891, 437 — 438). — 
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Horse stable xnaniire was exposed to ihe weather in a box in a manure 
heap ; i^ere was, after the lapse of half a year, a loss in total weight, an 
increase in water, and a decrease in the percentage of valuable matter. 
When horse and cow manure were treated under like conditions, but 
i^e drainage collected, there was found to be a loss of the nitrogen 
to the extent of 8*2 per cent., of the phosphoric acid 4 7 per cent., 
and of the potash 35 per cent. But thm layers of manure enosed to 
the sun and air and rain lost scarcely anythmg. E. W. P. 


Analytical Chemistry. 


Strength of Solutions estimated by their EefractLon. By H. 
O. G. Ellingeb (Jl pr. Ghem, [2], 44, 152 — 157). — See p. 1305. 

Electrolytie Separations. By E. P. Smith and P. Muhb (Amer. 
Ohem, fT., 13, 417—^22). — The most favourable result, together with 
the conditions under which it was attained, is here quoted from the 
list of experiments given in each case. 

Oold from PaLl^wm ,. — Gold present, 0*1162 gram; potassium 
cyanide, 1*50 grams; total volume, 150 c.c. ; current in o,c. OH gas 

? >er minute, 0*8 ; palladium present, 0*12 ; gold found, (1) 0*1162, 
2) 0*1163, (3) 0*1162, (4) 0*1168 gram. 

Oold from Copper . — Gold present, 0*1725 gram ; potassium <^auide, 
1*50 grams; total volume, 150 c.c.; OH gas per minute, 0*8 o.c. ; 
coroer present, 0*125 gram; gold found, 0*1725. 

Odd from Odbcdt . — Gold present, 0*1792 gram ; Potassium cyanide, 
S grams ; total volume, 150 c.c. ; OH gas per miaute, 0*6 c.c. ; cobalt 
present, 0*15—0*2 gram ; gold found, 0*1789. 

Gold from Nickd . — ^Gold present, 0*1725 gram ; potassium cyanide, 
2*5 grams ; total volume, 150 c.c. ; OH gas per minute, 0*5 c.c. ; nickel 
present, 0*1373 gram ; gold found, 0*1724 gram. 

Gold from Zinc . — Gold present, 0*1792 gram ; potassinm cyanide, 
3 grams ; total volume, 150 g.c. ; OH gas per minute, 0*6 c.c, ; zinc 
present, 0*2 gram ; gold found, 0*1790 gram. 

OoldfromPlaiinmn . — Gold present, 0*1467 gram; potassium cyanide, 
2*5 grams ; total volume, 150 c.c. ; OH gas per minute, 1 c.c. ; plati- 
num present, 0*2433 gram; gold found, 0*1468 gram. 

Silver from Platinum . — Silver present, 0*077 gram; potassium 
cgranide, 2*5 grams; total volume, 150 c.c. ; OH gas per minute, 
1 c.c. ; platinum ]^sent, 0*2433 gram ; silver found, 0*0772 gram. 

Cadmium from Flcdinum . — ^The precipitated cadmium always con- 
tained platinum. (Compare Abstr., 1890, 1029.) 

^ Mercury from Pledinum . — Mercury preseui^ 0*1902 gram ; potas- 
sium cyaottide, 2*5 grams ; total volume, 150 c.o. ; OH gas per minute, 
0*2 c,c.; platinum present, 0*2433 gram; mercury found, 0*1900 

Details of difficnItieB met with in some of these separations will ho 
tond in the original paper. A. G. B. 
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Estimation of Nitrogen in Nitrates by EjeldaM’s Method. 
By L. F. Kebler (Ohem. News, 63, 302 — 303). — Having investigated 
various points, the following conclusions are arrived at ; — 1. Kjeldabl^s 
method is not as accurate as the absolute method for estimating 
nitrogen in nitrates, but is executed much more rapidly, and is ap- 
plicable for all practical purposes. 2. To avoid loss of nitric acid, 
the sulphuric acid must be added quickly. 3. The end of the con- 
denser should dip into the liquid in the receiver. 4. The addition of 
a metallic oxide economises time. 5. The potassium permanganate 
must be added to complete oxidation. 6. It is unnecessary to add 
zinc to the contents of the distillation flask, in order to prevent 
bumping. D. A. L. 

Estimation of Total Phosphorie Acid in Manure. By F. 
Mabtinotti (8tas6. 8per. Agrar., 19, 614 — 616). — ^The ammonium 
molybdate method when employ^ in estimating the total phosphoric 
acid in manures is liable to error when a certain amount of iron is 
present, owing the formation of a ferric phosphate insoluble in nitric 
acid. This is precipitated when the hydrochloric acid used for the 
extraction of the phosphates is driven ofl by nitric acid. Analyses of 
basic slag and mineral phosphates are liable to this error. The fol- 
lowing method is recommended : — 5 grams of the manure suspended 
in water (15 c.c.) is treated with hydrochloric acid (30 c.c.) and 
boiled for half an hour. The whole is evaporated to dryness on a 
water-bath and again treated with acid (20 c.c.) and evaporated to 
dryness. The residue is moistened with hydrochloric acid (5 c.c.), 
treated with boiling water (16 c.c.), heated on a water-bath for 10 
minutes, Altered, and washed with boiling water. The filtrate is 
diluted to 100 c.c. ; of this 50 c.c. is treated with aqueous ammonium 
citrate (125 c.c. ; 1 c.c. = 0*4 gram of citric acid), neutralised with 
ammonia, and diluted to 250 c.c. ; a portion of this solution (100 c.c.) 
is then treated with distilled water (60 c.c.), ammonia (50 o.c-), and 
magnesia mixture (50 c.c.), well stirred, and left for 12 hours, after 
which it is filtered and the ammonium magnesium phosphate deter- 
mined as usual. The method gives very concordant results. 

3Sr. H. M. 

Note , — ^The formation of tetrahydrated ferric phosphate was already 
shown by Arth to be a probable source of error in the estimation of 
phosphates in slags (Abstr., 1890, 292). N. BL. BE. 

Estimation of Silica in presence of Iron. By Leclebe (^Oompt. 
rend., 112, 1132 — ^1133). — ^The decomposition of ferric chloride in the 
estimation of silicon can be prevented by addi^ potassium chloride, 
which forms the double ferric potassium chloride. 1 gram of metal 
is dissolved in 20 c.c. of nitric acid and 10 c.c. of hydrochloric acid 
and boiled with two successive quantities of 30 c.o. of hydrochloric 
acid in order to expel the greater part of the nitric acid. It is then 
mixed with 3 grams of ammonium chloride and evaporated to dryness 
to expel the hbst traces of nitric acid. The residue is dissolved in 
hydrochloric acid, mixed with 3 grams of potassium chloride and 
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some -^^ater, and again evaporated to dryness, residue is treated 
with strong hydrochloric acid and afterwards with water. 

If ammonium chloride is not present, the silica may contain man- 
ganese, and if all the nitric acid has not been gelled, it may contain 
potassium. Ohrominm redissolves completely if the residue is treated 
with strong hydrochloric acid, but solution is rendered certain by re- 
ducing a ffmall quantity to chromous chloride by adding zinc or 
aluminium. EC* E* 

Alkalimetry of the Blood. By H. WiifTEiiNiTz {Zeit, fhysiol. 
Ckem-t 15, 605 — 612). — ^The alkalinity of the blood was determined 
by titration with decinormal tartaric acid instead of a mixture of 
sodium sulphate and tartaric acid, as recommended by v. Jaksch 
(Zeit Klin. Med.^ 13) ; the blood is received from the vessel of a 
living animal through a graduated pipette provided with a stopcock. 
Provided small quantities are employed, this is available for clinical 
use. The reaction is determined by litmus paper. The mean alkalinity 
of 100 C.C. of normal rabbit’s blood is 0 165 gram. It is well known 
that the alkalinity of the blood decreases on coagulation ; this diminu- 
tion is stated to take place in two stages, namely, before and during 
coagulation. If, however, the alkalinity of fresh blood be immediately 
neutralised, no further change in reaction occurs. Further, the di- 
minution of alkalinity takes place even though coagulation is hindered 
hy addition of salt solution, but the diminution is not so great as when 
coagulation occurs. A further question, whether the quantity of 
oxygen present influenced the result, is answered in the negative. 

W. D. H, 

Estamation. of Sodium Chloride in Wine. By J. Gondotn 
(J’.PA om. [5], 24, 8 — 10). — ^Test paper is prepared by painting filter 
paper in streaks with a 10 per cent, solution of potassium chromate ; 
this paper should only he prepared in small quantity at a time and 
should be kept in wefi-stoppered blue or yellow bottles. A standard 
solution of silver nitrate is employed (7*25 grams per litre) sneh that 
4 C.C. precipitates 0*01 gram of chlorine, corresponding with 1 gram 
of sodium dbloride ]per litre, the assay being made on 10 c.c. of wine. 
The silver solution is run into the wine until a drop of the mixed 
liquid placed on the test paper gives a brick-red precipitate in addi- 
tion to the reddish-grey due to the wine alone. J. T. 

Decomposition of Chromite by the Electric Current. By 
E- F. Smith {Amer. Ghem. 13, 414 — 417 ; compai*e Abstr., 1889, 
926),— 30 — 40 grams of stick potash is melted in a nickel crucible 
and gently heat^ until the excess of moisture has been expelled. The 
cruc&le is held in a h<^vy copper wire ring attached to the anode 
of a storage cell, and is heated by a smaU flame throughout the 
decomposition. From 0*1 to 0*5 gram of the finely-divided chromite 
is hru^ed fi-cm a watch glass npon the liquid alkali, the crucible 
covered with a perforated glass, and a platinum rod, attached to the 
cathode, lowered into^ the melted mass. The current, which should 
not exc^^l amp&re, is then set iu action and continued for 80 to 40 
minniess particles projected from the surface of the melt by the 
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bursting gas bubbles will be returned to the crucible by the drops 
wbicb collect on, and fall from, tbe glass cover. Before finally inter- 
rupting the current, it should be reversed for a short time by means 
of a commutator; this is because metallic iron is deposited on the 
cathode and may enclose particles of the ore, which will thus remaiu 
unattacked. 

After the current has been interrupted, the crucible is digested in 
water until the melt is dissolved, and after some further digestion the 
liquid is filtered and the residue washed ; this residue should dissolve 
completely in hydrochloric acid unless quartz be present in the ore. 
The estimation of the chromium in the aqueous solution and 
washings is best performed by the addition of a known weight of 
ferrous sulphate to the acidified liquid and determining by standard 
dicbromate the portion of this salt which remains unozidised. 

A. Q. B. 

Sstiniatioxi of Sugar in BloodL By M. Abslbs fhysioh 
Ghem,^ 15, 495 — 504). — The usual jnethod of getting rid of the proteHs 
in the blood before estimating the sugar is either to boil with sodium 
sulphate and acetic acid (Bernard) or with sodium acetate and ferric 
chloiide (Schmidt-Mulheim, Seegen). Schenk (this vol., p. 350) 
has stated that the former method leads to a considerable loss of 
sugar, although several other observers have found that the loss is not 
so great as Schenk states, and explain it in a different way. There 
are also objections to Schmidt-Mulheim’s method which the present 
author has previously pointed out (TF^e». Med. Jahrh., 1887). He now 
recommends a new, simple, and ef&cacious method, and illustrates its 
accuracy by a table of analyses. The procedure is the following 
To the blood is added an equal volume of a solution of zinc acetate in 
absolute alcohol. The strength of this solution should be such that 
for each gram of blood 0*05 gram of zinc acetate is added. The 
precipitate is filtered off, squeezed, and washed with alcohol, the wash- 
ings being added to the filtrate ; to the latter a 20 per cent, solution of 
sodium carbonate is added until the reaction is strongly alkaline, and 
the precipitated zinc carbonate is filtered off. The filtrate is acidified 
with acetic add and evapoiated to 20 — 30 c.c. (50 c.c. of blood is 
usually taken). A few drops of a concentrated aqueous solution of 
zinc acetate is added, and then sodium carbonate until the mixture is 
alkaline ; finally it is made up to the original volume and filtered, the 
sugar being estimated in this filtrate. Instead of zinc acetate, zinc 
chloride may be used. 

Estimation of Tajtmin and of Free Tartaric Acid in Wines. 
By A. ViGNA (fifto. Sjper. Agrwr., 19, 279— 298).— The folloydng 
modification of LdwenthaJ’s method for tbe ^timation of iannin^ is 
recommended : — 50 c.c. of the tannin solution or the wine mixed with 
5 c.c. of ammoniacal zinc acetate solution (zinc acetate, 40 grams ; 
ammonia in excess, and the whole made up to 1 litre) is heated in a 
on a water-bath, being stirred from time to time, un^ the volume 
is reduced to about one- third; water (50 to 60 c.c.) is added, the 
whole mixed and allowed to get <^>ol, when it is filtered, and the pre« 
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cipitate waslied mtL cold water. The precipitate is at once dissolved 
in dilute sulphniic acid (1:4; 10 c.c.) and boiling water in the dish 
already nsed. When cold, 20 c.c. of indigo solution (1 gram to a litre) 
is added, the liquid diluted to about 250 c.c., and permanganate added 
until the colour of the indigo disappears. By using cold solutions of 
about 250 c.c., and 1^ carefully adding the permanganate drop by 
drop, good resets are obtained. A point of importance is that the 
amount of permanganate required is not always proportional to the 
tannin. Experiments made with tannin solutions containing respec- 
tively 1, 2, 3, 4 parts per million showed that the amount of per- 

manganate required is relatively greater the stronger the solution ; 
thus, the amounts required by 50 c.c. of the above solutions were 
respectively 9’7, 20*5, 32*0, and 44*0 c.c. The difference is, however, 
not great enough to be of practical importance. The experiments 
show that the separation of tannin in wines by zinc acetate is suffi- 
ciently complete if too great an excess of zinc salt is avoided and the 
precipitate is rapidly washed and redissolved. Gannter’s method is 
idiHffligflftd, and is not recommended* 

With regard to the estimation of free tartaric acid in wines, the 
methods of Berthelot and Fleurieu and of Barth, and the potassium 
chloride method, were tried. The direct determination with potas* 
Slum acetate or chloride is the quickest, and gives results nearest the 
trnth, especially when much acid is present. The addition of alcohol 
and ether may be omitted. The potassium chloride method is the 
simplest, and gives good results. K". H. M. 

Detection of Sesame Oil in Olive Oil. By J. F. Tocher 
(Fharm, J. Trans,, 21, 638 — 649). — solutiou of pyrogallol in hydro- 
chloric acid (2 grams in 30 c.c.) gives a reaction characteristic of 
sesame oil, after a sample of olive or other oil containing even a small 
proportion (1 per cent.; has been agitated with it. The hydrochloric 
acid solution, after having been separated from the oil, is boiled for 
five minutes, when the colonr will be changed to purple, and the 
solution, after a time, will deposit a purple substance. The author 
also found that by agitation with acetic acid sesame oil yielded 0*04 
per cent, of an extract which, by approximate treatment of the acid 
solution, was finally obtained in the form of fine, acicnlar crystals, 
melting at 117®, and soluble in alcohol and other solvents. It gave 
no reaction with ihe hydrochloric solution of pyrogallol, but by nitro- 
sulphuiic acid was turned first green, and then bright red, an effect 
which has been already observed with sesame oil itself, and used as 
a test. The percentage composition of the substance was found to < 
be : 0, 30-63; H, 5-43; O (by difference), 64*04. R. R. 

Analysis of a Mixture of Wax, ParafiSn, Stearin, and Stearic 
Acid. By F. Jean (BitZZ. 8(x, OJiiW/, (3J, 5, 3”~5).—3 or 4 grams of 
the mixtnre are treated with 60 c.c. of boiling alcohol. On cooling 
the alcoholic solution is titrated with seminonnal alkali, phenol- 
phthalem being nsed as an indicator, and the stearic acid is thus 
determined, since 7*8 c.c. of seminoimal alkali = 1 gram of stearic acid. 
To the above neutralised alcoholic solution, 3 — 4 c.c. of soditun 
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hydroxide solution (50 per cent.) is added, and the mixture is boiled 
in a refllux apparatus for one hour ; the alcohol is now distilled off, 
and the residue is mixed with dry silica and asbestos, dried at 100°, 
and exhausted with hot chloroform; subsequent distillation of the 
chloroform leaves a residue of paraffin and myricic acid, which is 
weiafhed, and the paraffin is determined in a portion of this residue 
by heating it in a reflux apparatus with 4 — ^5 c.c. of glacial acetic 
acid for one hour. The solution is now placed in a graduated tube, to 
which the rinsings of the flask with warm glacial acetic acid are 
added, and the tube and contents are placed in a water-bath at 90'^, 
and frequently agitated. The volume of separated paraffin is read 
off and determined, since 1 gram of paraffin occupies under these con- 
ditions 1'36 — 1*4 c.c., and the myricic acid is taken by difference. 
The portion of the alcoholic residue which is insoluble in chloroform 
consists of sodium stearate, stearin, and cerotic acid. This is dis- 
solved in boiling water, filtered from the silica and asbestos, and the 
solution decomposed by the addition of slight excess of nitric acid, 
the fatty acids are filtered off, and the filtrate is neutralised, treated 
with plumbic acetate, and the glycerol contained therein estimated by 
potassium dichromate ; from the glycei*ol, the stearin is estimated on 
tlie assumption that 5 grams of glycerol are = 95 grams stearin, 
and the cerotic acid is taken by diiterence. T. G*. IT. 

Estimatioii of Fats in Vaselin. By Yizbrn and C. lsrico£ii.s 
( J. Fharm, [5], 24, 49 — 51) — Caustic alkalis are without action on the 
normal constituents of vaselin in the process to be described, whilst 
they combine in definite proportions with the fats to form soaps. 
Bxpexnment has determined that 10 grams of these fatty compounds 
absorb 1*635 grams of potassium oxide, KgO, and the calculations 
are based on this. A standard alkali solution is prepared by dissolv- 
ing about 20 grams of potash in 100 c.c. of 90° alcohol. This is 
standardised by means of standard sulphuric acid. A neutral alcohol 
is prepared by dissolving 1 c.c. of phenolphthalein in 500 c.c. of 90° 
alcohol, then alkali is stirred in drop by drop until a very slight 
rose tint is produced. 10 grams of the vaselin to be tested is pla^d 
in a 200-c.c. porcelain basin, 10 c.c. of standard alkali added, the 
basin being kept on a water-bath during the whole process. 50 c.c. 
of neutral alcohol is now added, the solution heated nearly to boil- 
ing, and the mixture stirred for eight minutes, when the saponifica- 
tion will be complete, and normal sulphuric acid added drop by 
drop until all oolowr has disappeared; this point is very important. 
If too long a time has been taken, it may be necessary to add a fresh 
portion of neutral alcohol to replace the loss by evaporation. The 
amount of sulphuric acid run in subtracted from that required to 
saturate 10 c.c. of alkali solution, multiplied by 0*0047, gives the 
quantity of potash absorbed by the fats in 10 grams of vaselin, and 
tlai number divided by 0*01635 gives the percentage of fats in the 
vaselin. J. T. 

Optical Analyais of Batter Fat. By H. 0. G. Ellikgsr (/. pr. 
Oh^. [2], 44 , 157 — 159). — ^The author describas the testing of 

VOL. LX. 5 a 
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butter fat in the “ difference refraetoraeter ” (this vol., p. 1305). He 
records the deflection given by 510 samples of pure Danish butter, 
taken with the view of ascertaining to what extent the refraction of 
pure butter fat varies, and therefore to what extent the refraction of 
batter can be used as a test for its purity. The readings were made 
at a temperature of 45®, and the “ normal oil ” of Amagat and Jean 
was used in the middle cell. ' 

The samples were taken between February and June (209), during 
September and October (174), and in November (57) and December 
(70). The mean deflections for these four periods were 30’5, 27, 
^*5, and 33 divisions re.spectively ; the greatest deflection given by 
any sample was 87, and the least 23 divisions. Oummeimal margarin 
always contains some butter fat ; the sample which contained least, 
in the author’s experience, gave a deflection of eight divisions ; when 
this sample was mixed with an equal quantity ot butter of 35 deflec- 
tion, the reading given by the mixture was 21*5, or 1*5 below the 
lowe.«st natural butter (23). 

The author concludes that natural butter gives a deflection varying 
between 35 anti 23 divisions, and that the refractometer can only 
detect with certainty more thin 45 per cent, of admixed margarin. 

A. a B. 

Estimation of Pat in Milk. By M. Kuhn {Chem. Oentr., 1891, 
i, 1007 ; from Milch. Zeit.^ 20, 369 — 370). — For the estimation of fat 
in cnrdled milk, the author recommends Dietrich’s method and 
weighing tubes. 

The author also describes a small wire cage for holding the Adams* 
coib, which consists of two rings about 1 inch in diameter, into which 
the coil is slipped and weighed. The milk in then pipetted on to the 
coil, and the latter again weighed. J. W. L. 

Estimation of the total Alkaloids in Quinine Bark. By W. 
Haubensak (CJtem. Cen.tr., 1891, i, 1006—1007; from Schweiz. 
Wochenschr. FJiarm., 29, 147 — 151). — The author recommends the 
following method for the estimation of the total alkaloids in quinine 
bark in preference to that described in the Fharm. Oerm. HI ; it 
differs from the latter in that the alkaloids are extracted from tbo 
ether-alcohol ammonia solution by agitation with dilute sulphuric 
acid, by which means the alkaloids ai-e obtained free from resinous 
matters and wax. 

20 grams of the finely-pulverised baik is shaken in a 500-c.o. 
flask with 10 c.c. of 10 per cent, ammonia and 20 c.c. of i)4 per 
cent, alcohol; 170 c.c, of ether is added, and the whole shaken 
occasionally during 2—3 hours. 100 c.c. of the clear extract is 
poured off into a separating funnel, and shaken with 50 c.c. of 
water and so much sulphuric acid that the resulting liquid has a 
slightly acid reaction. The aqueous layer is allowed to sepai*ate 
from the ether, run off, warmed in order to expel the dissolved 
ether, and retnnaed to the separating funnel; 30 c.c. of chloroform 
IS then added, the alkaloids liberated by the addition of a few drops 
of caustic soda solution, and, after shaking well, the chlorotbrm 
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extract is separated, run into a tared flask, and the chloroform 
distilled ofl. The residue is dried at 100", and weighed. The 
alkaline liquid, after separating the chloroform, is tested with iodine 
solution or Meyer’s reagent, and should give no alkaloid reaction ; 
otherwise it must be again extracted with chloroform. The alkaloid 
residue is obtained crystalline, more or less yellowish coloured, clear 
and completely soluble in acidifled water. The process occupies 4 — 5 
hoars, and the results obtained are satisfactory. J. W. L. 

Esttmatioii of Caffeine. By B. H. Paul (JBharm. J. 21, 

882). — ^More caffeine is obtained from a mixture of tea with magnesia 
when extracted with chloroform than from a mixture of tea with 
lime ; bnt in each case this menstruum fails to dissolve out, even after 
prolonged treatment, more than a fi‘action (one-half, one-third) of the 
caffeme actually present. Chloroform cannot therefore be substituted 
for alcohol in estimating the amount of caffeine in tea, and its employ- 
ment may account for the smallness of the amounts of caffeine in 
tea that some analysts have reported. R». R. 

Estimation of Morphine. By A. LiMBERT (/. Pharm. [5], 23, 
593 — 597). — It is known that the rotatory power of morphine in acid 
solution diminishes as the solution becomes more concentrated. If p 
represents in grams the quantity of morphine (supposed hydrated) 
contained in 100 c.c. of solution, a® the deviation produced in a 
column 0*2 m. long, then p = 31 — -s/961— 25a. It is found by cal- 
culation and venfied by experiment that, to produce a deviation of 
10® saccharimetric (or 2*167® of arc), it is necessary to dissolve 1 gram 
of morphine in 112 to 113 c.c. To estimate the morphine in opium, 
16 grams is treated with 6 grams of slaked lime and 150 c.c. of water 
added in small portions ; after stirring occasionally, the liquid is 
Altered off at the end of half an hour. To 53 c c. of the flltrate is 
added 1 c.c. of acetic acid, 2 cc. of water, 1 gram of powdered 
sodium sulphite, and some fragments of zinc. After a quarter of an 
hour the solution is filtered and examined in the polarimeter : let IT 
be the deviation in degrees. 60 c.c, of the first solution is now 
actively shakeu with 3*5 grams of ammonium chloride during 10 
minutes, filtered, and 41 c.c. of the filtrate is treated with 1 c.c. of 
acetic acid, 0*75 gram of sodium sulphite, and some small fragments 
of zinc. After a quarter of an hour, it is filtered and examined in 
the polariscope; let n he the deviation, then N— » indicates the 
quantity of morphine contained in 100 parts of opium. J. T. 

Optical Estimation of Albumin in Urine. By H. 0. G-. 
Ellinger (J, pr. Ohem, [2], 44, 256). — The author has employed 
Amagat and Jean’s diffei*ential refractometer for the estimation of 
albumin in urine. A portion of the mine is boiled, after the 
addition of a drop of acetic acid, and the albumin removed; the 
filtrate is then made up to the original volume and introduced into 
the space bounded by the two parallel glass plates between the 
collimator and the telescope, whilst the original urine is put into the 
prism. If the zero of the instrument has been previou^y adjusted, 
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the boundary line between light and dark falls the further to the 
right of the zero the more albumin the urine contains. The method 
gives results which are exact enough for practical purposes. 

A. R. L. 

Sstunatiozi of Casein in Milk. By J. Rous {Chem. Genfr,, 1891, i, 
1094 — 1095; from Monitewr Scientif. [4], 5, 478 — 482). — The author 
recommends the following method, which is a modification of that of 
Adams, for the estimation of casein in milk ; 10 c c. of milk is ex- 
tracted with 25 c.c. of the Adams’ mixture of ether, alcohol, and ammonia, 
the aqueous layer is run off, the ether layer containing the fat is 
again washed with water, and the washings added to the aqueous layer, 
the volume of the whole now measuring 40 — 50 c.c. 2 c.c. of 50 per 
cent, trichloracetic acid is added, the liquid shaken, and the precipi- 
tated casein collected on a tared double filter. It is then washed 
with 50 C.C. of water containing 1 c.c. of trichloracetic acid, and the 
casein dried at 110®. If the milk should be curdled, it is well to 
shake it first with 1 or 2 c.c. of 25 per cent, ammonia, before extract- 
ing with the ether-alcohol mixture. 

The filtrate from the casein does not react either with Esbach’s or 
with Tanret’s reagent, showing the absence of peptones, from which 
the author concludes that these compounds aie either absent 
altogether, or present in fresh milk only in very small amount, since 
they are not precipitated by trichloracetic acid, and must, tborefore, 
be in the filtrate from the casein. It is to be noted that the presence 
of trichloracetic acid can completely prevent the reduction of FeMing’s 
solution by lactose. J. W, L. 

Sstlzaatiozi of Indigotm. for Commercial Purposes. By F. 
A. Owen {Ohem. Newb^ 63, 301 — 302 ; from /. Amer, Oheni, Soo., 
Jan., 1891). — The method, as previously described (Abstr., 1890, 96), 
bas been considerably modified. Two lots, of 1 gram each, of coarsely 
powdered indigo shavings are taken: in one, the moisture and 
ash are determined ; the other is first pulverised dry, then levigated 
with water, the suspended portion poured off, and the process icpeatod, 
until all is transferred to a 200>c.c. fiask ; 3 grams of zinc-dust and 
60 c.c. of commercial strong ammonia are then added, the fiask filled 
to f C.C. above the mark, and shaken occasionally until reduction is 
complete (possibly from half an hour to two Lours) ; 50 c.c. of tho 
clear solntion is then put in an evaporating basin, 5 or 6 drops of 
ether added, and air blown through to precipitate most of the indigotin ; 
a moderate excess of hydrochloric acid is now added, the whole heated 
to boiling, and the precipitated indigotin collected on a tared filter, 
dried at 100®, and weight. D. A. L. 
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Copper Oxide Batteiy. By E. db Lalande (Oom^L rend,^ 112, 
1253 — 1256). — The element consists of one or more plates of zinc and 
a plate of agglomerated cnpric oxide suspended in a 35 per cent, 
aqneons solution of potassium hydroxide. The zinc is snpported by 
strips of amalgamated brass, and is completely immersed in the solu- 
tion. The plates of copper oxide are prepared by subjecting a mix- 
ture of moist granular copper with 5 per cent, of clay to hydraulic 
pressure, and i*oasting the cakes at 600 — 700*^, or by mixing tbe 
copper with 6 to 8 per cent, of tar and roasting in a reverberatory 
furnace. In order to give the requisite conductivity to the porous 
copper oxide, it is coated electrolytically with a very thin film of 
copper. The characteristics of this element are its low internal 
resistance, its great constancy, and its great yield of energy. The 
B,M.F. on open circuit is 0 94 volt. 0. H. B. 


Electromotive Forces of Polarisation. By M. lb Blabc (ZeiL 
jphysiTcaL Ohem, 8 , 299 — 330). — Starting with the assumption that 
electrolytes are present in a dissociated condition in aqueous solution, 
the author argues that the electrical energy required to separate the 
ions from the solution will be given by the product of the amounts of 
electricity peculiar to each ion into the intensities with which these 
amounts may be attached to the ions. The intensity of attachment 
will vary with the nature of the ion, but will always be the same for 
the same ion, provided that the influence which ^e solvent may be 
supposed to exercise on the dissolved substance remains constant. If 
the E.M.F. which is just sufficient to produce a separation of the ions 
from a solution of a given salt be accepted as a measure of the intensity 
of attachment of the electricity to the ions, constant differences might 
be looked for in the values of E.H.F. for salts having common 
ions. 

The author has measured the above E.M.F. for normal solutions of 
a number of salts. The following table for salts of potassium and 
sodium shows that the constant differences predicted by the theory 
axe actually obtained ; — 


Biff. 


= 1-71 volts 
NaNOa = 2 15 „ 

NaiSOi 5=! 2*21 „ 

NaOl =198 „ 
ISTaBr = 1*58 „ 
Nal = ri2 „ 


0*44 

0*06 

0*23 

040 

0*46 


Biff. 


K 2 OO 3 = 1*74 volts 
KSOs = 2*17 „ 
K 2 SO 4 = 2 20 „ 

KOI = 1*96 „ 
KBr = 1*61 „ 
KI = 1*14 „ 


0*43 

0*03 

0*24 

0*35 

0-47 


Experiments with other salts serve to confirm the above results. 

A number of sodium salts of organic acids were next examined, and 
it was iound that all these gave about the same value, a value prac* 
vnr. T-Y. 5 5 
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tically eqiial to tliat for the nitrate and sulphate. As it is improb- 
able that the intensity of attachment is the same for the organic as 
for the inorganic acids, this number must be regarded as the maxi- 
mum value which the B.M.F. can reach. The existence of such a 
maximum value can, however, only be explained by assuming that in 
these cases we are dealing, not with different processes, but always 
with one and the same process. This process ihe author believes to 
be the primary electrolysis of the water by the cairent. The maxi- 
mum vsdue is therefore the value for the decomposition of water. If 
this is the case, it will be necessary to assume that the water is in a 
partially dissociated condition, and the electrolysis of any given salt, 
such as potassium nitrate, would then take place as follows ; — The 
conduction of the current would take place solely by the ions of the 
salt, but in the neighbourhood of the electrodes the potassium 
(positive) would form potassium hydroxide with the hydroxyl group 
(negative) of the water, the remaming hydrogen then giving up 
its charge at the electrode ; the NO 3 ion (negative) would combine 
with the hydrogen (positive) of the water, and the remaining hydr- 
oxyl group would give up its charge at the electrode. The above 
hypothesis serves to explain a number of facts which have hitherto 
remained unexplained, as for instance the production of pure oxygen 
at the positive electrode in the electrolysis of acetic and benzoic acids 
in dilute solution. H. C. 

Specifie Heats of some SotatioiiB. By W. Timop^eff (Gcynvpt 
rend.^ 112 , 1261 — 1263). — ^The author has determined the specific 
heats of solutions of mercuric chloride and cadmium iodide respect- 
ively in various proportions of methyl or ethyl alcohol. In all the 
solutions, the uwo salts have practic^ly the tame molecular capacity 
for heat, the mean value being 52. The specific heat in the case of 
methyl alcohol solutions is given with considerable accuracy by the 
formula 0 = 0*56755 + 0*001633#, and in the case of ethyl alcohol 
by the formula C = 0*53574 + 0*002132#. 

The specific heat of cadmium iodide in concentrated aqueous solu- 
tion is considerably lower than in alcoholic solution, whilst in dilute 
aqueous solutions it approaches that of the salt in the solid state. 

0. H. B. 

Heats of Neutralisation. By S. Akbhbnios (ZeU, ^hydleal 
Ohem^ 8 , 419 — 424).^ — ^E. Wiedemann has sought to explain, without 
the aid of electrol 3 rtio dissociation, the equality of the heats of neu- 
tralisation of strong acids by strong bases in .dilute solution, on the 
assumption that, for example, (K, Cl) — (K, Br) = (H, 01) — (H, Br), 
the salts being supposed to be solid, and the acids gaseous. 

Arrhenius shows from thermochemical data, that this assumption 
is not justified for the undissociated substances, solids or gases. Of 
179 combinations tabulated, only 12 fulfil the condition. 

Ajrrhenxus also coirects a misstatement of ^WiedeiDotann^s regarding 
the heat of dissociation of water and its temperature coefficient. 

J. W 

Calcnlatioii of the Boiling Point of a Liquid under my 
Pressure. By G. Hinrichs (ZeU, phydhal Ohem,, 8 , 340-542).— 
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Against the logarithm of the pressure (p) in atmospheres as abscissa, 
the author tabulates the corresponding boiling point of a liquid as 
ordmate. A tangent to the curve thus obtained is drawn from the 
critical point (0, sr), and prolonged to out the axis of abscissae at the 
absolute zero in (T = 0, log p = ?i). If a = log p — Ji, then Yi 
= Kia (^Zeit, phys, Ohem,^ 8, 2:31). By subtracting Yi from observed 
values of T, Ta is obtained, and is equal to K 2 A% where A = log w 
— logp. Ki and are numbers w hich may be deduced from the curves, 
and once they are known, the boiling point in the absolute scale of 
temperature for any pressure may be calculated from the formula 
T = Kia + ElaA®. The author gives some examples of the excellent 
agreement between observed and calculated values (for carbonic oxide, 
ammonia, and chlorine), but in the case of water doubts the accuracy 
of the critical constants determined by Dewar, as here the agreement 
is not satisfactory. J. W. 

Vapour Density of Ammoninm Chloride. By O. 

(JBer., 24, 2543 — 2544). — The author has determined the vapour 
density of ammonium chloride under reduced pressure in the appa- 
ratus recently described by himself and Lunge (this voL, p. 635). 
Under a pressure of 25 mm., the vapour density was found to be 1‘13 
and 1*2 ; under 46 mm. pressure in an atmosphere of hydrogen chloride, 
it rose to 1*5, and under 60 mm. pressure in ammonia, to 1*68 and 
1*71. The vapour density of unaltered ammonium chloride would be 
1*85, and in case of complete dissociation 0*925. These results show, 
therefore, conclusively &at the molecule of ammonium chloride can 
exist in ihe gaseous condition. 

Similar experiments with sulphur gave values which point to the 
existence of the molecule Sg. H. G. C. 


Vapoxtr Pressure of Water up to 200 Atmospheres. By 0. 
Antoine {Oompt. rmd-y 113, 328-^31). — Cailletet and Oolardeau 
give the following expression for the vapour pressure of water at any 
temperature ^ up to 325°, in atmospheres : — 


t 


1638 - 0-0005P _ ooK 
5*0402 - log P 


If the value of i is below 200®, the quantity 0‘0005P is practically so 
small that it may be neglected. The author calculates and tabu&tes 
the values for 0-0005P* above 200®, and also gives the values of P for 
every 10® from 220® to 360®. H. C. 


A Theorem of Willard Gibbs- By P. Duhbm (Zeit. physihih 
Ohrni-, 8, 337 — ^339). — ^Konovaloff has shown {Ann. Phys, Ohem. [2], 
14, 34 and 219) that when a mixture of two volatile liquids hi^ a 
greater (or smaller) vapour pressure than any other mixture of the 
same components, then the composition of the liquid is the same as 
that of the vapour. Gibhs has deduced this result on theoretical 
grounds, and the author now gives a detailed proof of the following 
general theorem : In a system of two coexisting phases, in order that 
the pressure should be a maximum (or a minimum) at constant tem- 

5 5 2 
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perature, or tbai the temperatare should be a maxizauia (or a 
minimum) at constant pressure, it is necessary and suf&cient that tbe 
two phases possess tbe same composition. J. W. 

Calculation of Molecular Volumes. By Gr. Hinbichs (GompL 
113, 36 — ^38). — Tbe author in this paper communicates two 
methods of arriving at the molecular volume of the members of 
homologous series. He fbrst supposes that the normal paraffins have 
molecules composed of n similar joints (CHa groups), and terminated 
at each end by a hydrogen atom. The volume of C«H 2 « + 2 is thus. 

= Tft . fc -f- 27i. The volume h is diminished by the mutual attrac- 
tion of the molecules, and this diminution reaches a maximum when 
« = t? (here 15), Ji being then equal to h\ For n<v we may thus write 
h = 7t* + y(v — n)% and Vn = 9ik 4- + e), where e = hXv — n)\ 

Taking the constants Jb = 17*8, V = 3*45, h’ = 0*1, and v = 15, 
the accordance between theory and experiment is exceedingly good. 
The odd members of the series have in general values slightly below 
those calculated : the even members have values slightly in excess. 

Another method is adopted in the case of the ethereal salts of the 
normal fatty acids, C^H 2 j- 402 CpH 2 ;, + 1 . The molecule is here sup- 
posed to rotate on a longitudinal axis, and the oxygen atoms to 
determine the cross section of the solid of revolution. The author 
arrives at the formula == w x 24*6 + 2 ^, where + o and 
€= 1-25(7 -»). J. W. 

Capillarity Constants of Organic Substances in Aqueous 
Solution. By J. Tbaube (Annalen, 265, 27 — 55). — In investigating 
the subject of capillarity, the author and others have hitherto only 
paid attention to the capillarity constants a® and a(= 7 ), constants, 
whose values are given by the capillarity equations a® cos 3- = rli and 
a cos 3 = rhsl2. It seemed desirable, therefore, to study the capil> 
larity of molecular solutions and, by subtracting the constants of the 
solution from those of water, to obtain others which would show the 
influence of the nature, number, and size of tbe dissolved molecules. 
Such constants would be a measure of the capillary forces exerted by 
Hie molecules in solution, and, assuming that no dissociation or asso- 
ciation phenomena accompany a change in concentration, it follows 
that the constants aV — a®i = e® and — «! = € (compare Ab&tr., 
1885, 1033 ; 1887, 101) must increase proportionately with the con- 
centration c, or, in other words, the products of concentration and 
capillarity, ce** and cc, must be constant. This being the case, it 
would follow that a law, corresponding with Boyle’s law for gases, is 
also true for dilute solutions. As the concentration increases and 
tbe molecules coalesce to more complex aggregates, tbe values of 
and 0 € must decrease ; from the magnitude of this decrease, and by 
determining tbe concentration at which tbe above expressions become 
constant, conclusions not without an important bearing on tbe disso- 
ciation or association phenomena of solutions might probably be 
drawn, Tbe constants and C€, which correspond exactly with tbe 
values fk for the molecular conductivity, may be termed t^ specidc 
and tbe actual mdecrular cohesion respectively. 
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The detailed results of the examination of solutions of a number of 
monocarboxylic acids, alcohols, and ethereal salts of the fatty series, 
and also of various other fatty substances (some of which are men- 
tioned below) are given in tables. 

'From a study of these results, it is seen that the molecular cohe- 
sion ce increases as the concentration decreases, until a constant end 
value is approximated ; this approximation to a constant value takes 
place at different concentrations with different substances. It has 
been previously shown by Bnliginski, Quincke, and Volokmann that 
the quotient of the values ce for solutions of most salts is approxi- 
mately equal to unity for the concentrations c = 1 to c = oo ; roughly 
speaking, this is also true as regards solutions of the compounds of 
the oxalic series, of acetamide, and of ethylene glycol, so that Boyle's 
law holds good to a certain extent even for high concentrations. In 
the case of the fatly, monohydric alcohols, monocarboxylic acids, and 
ethereal salts formed therefrom, a considerable degree of dilution 
must be attained, especially when the compound is rich in caarbon, 
before the ratio of the values ce approximates to unity ; nevertheless, 
the values obtained experimentally with the monocarboxylic acids, 
aUyl alcohol, butaldehyde, and hydroxyisobutyric acid indicate 
clearly that with sufficiently dilute solutions, Boyle's law would hold 
good. 

On comparing the author’s results with those obtained by Ostwald 
in his studies on electrical conductivity, it is seen that the influence 
of concentration is, on the whole, very much the same in both oases, 
and there can be little doubt that the decrease of conductivity and the 
decrease of molecular cohesion with increasing concentration are both 
due to the same cause. The analogy between electrical conductivity 
and capillarity is also shown by the fact that the higher the capillary 
activity of a substance is, the lower, in general, is the electrical con- 
ductivity of its solution. Salts are capillary inactive but electrolyti- 
cally active ; most^ or many, organic compounds show the opposite 
behaviour. Generally speaking, the greater the capillarity of a solu- 
tion the greater also the conductivity, although many organic sub- 
stances form exceptions to this rule ; even in such cases the entrance 
into a molecule of the most various groups and atoms, as, for example, 
OHs, OH, H 2 , 01, CeH^ affects the two constants in a similar manner, 
and it is quite evident that the same assumption which is made to 
explain the change in electrical conductivity with a change in con- 
centration must also be made in the case of capillarity. 

The association hypothesis put forward by the author (Bar., 23, 
3582 ; compare this voL, p. 390) accounts for &is change by assuming 
that as the concentration increases the molecules coalesce to form 
more complex aggregates ; the following considerations will show 
that the capillaidiy constants afford a means by which these associa- 
tion phenomena may be determined numerically : — 

(1.) In homologous series of capillary active substances, the 
(approximately) constant end values of the molecular cohesions for 
sufficiently dilute solutions are in the ratio 1 : 3 : 3® ; 3* . , . , or, in 
other words, the pressure which the dissolved molecules exert on unit 
of surface increases in homologous series of capillary active sub- 
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stances by tbe addition of CH 2 in the ratio 1 : 3 : 3® : 3® . . . ; this 
rule does not hold good in the case of members of the oxalic series, 
but only for capillary actire substances. 

If, by graphic interpolation, the concentrations corresponding with 
equal capillary pressure, that is to say, for isocapillary solutions, are 
calculated, conclusions of Tery considerable importance for the asso- 
ciation theory can be arrived at, and, neglecting certain irre^larities 
which are most evident at high concentrations, the following rules 
may be laid down. (2.) In homologous series of capillary active 
substances, the proportion between the number of molecules which 
exert equal pressure on the unit of surface is constant and almost 
independent of the number of the dissolved molecules. (3.) In isc- 
capillary solutions of substances differing by » 0 H 2 , the proportion 
between the number of molecules of the dissolved substances is as 
1 : 3» 

I^ow if it be granted that, with increasing concentration, the mole- 
cules become associated to form larger aggregates, the fact that the 
law (1) stated above holds good even for high concentrations can 
hardly be accounted for except by the further assumption that, in 
such isocapillary solutions of homologous substances the association 
of molecules to aggregates is proportional to the number of simple 
molecules in solution; that is to say, the proportion between the 
more complex aggregates is the same as that between the simple 
molecules. 

Assuming, again, the truth of the association hypothesis, it would 
seem, from the results obtained with solutions of high concentration 
that, with increasing concentration, the association of the molecules 
takes place proportionately to the number of the dissolved molecules. 

In addition to the above statements, the following facts may be 
quoted as showing the relation between capillarity and constitution. 
The capillary constants of solutions of fatty acids are practically the 
same as those of the fatty ethereal salts with which they are metameric; 

S Ionic acid, for example, gives approximately the same values as 
yl acetate, propyl foimate the same as ^ose of methyl pro- 
pionate. l^everiheless, in the case of many isomerides, the arrange- 
ment of the atoms is not without influence, even in dilute solutions ; 
although solutions of the two propyl alcohols, for example, and of the 
two butyric acids, have practically the same capillarity, this is not 
BO in the case of isoamyl alcohol and its isomeride ^methylethyl 
carhinol. 

In isocapillary solutions of propyl acetate and allyl acetate, the 
ratio between the number of dissolved molecules is 1 : 2 ; this is also 
the case with solutions of the corresponding alcohols and amines, 
with dilute solutions of butaldehyde and isobntyl alcohol, propyl 
alcohol and acetone, succinic acid and maleic acid — compounds whi^ 
differ from one another by 2 atoms of hydrogen. Ethylene glycol, 
although richer in hydrogen than acetic acid, has a considerably 
greater capillary constant. 

The entrance of a hydroxyl group into a molecule always increases 
the capillarity, but by a different amount in different cases. The 
entranoe of a carbon atom into the molecule of a capillary active 
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substance always diminishes the capillarity ; the capillarity of butyric 
acid, for example, is to that of allyl acetate as 1 : 1‘6 to 1’7, and the 
same is true as regards alcohol (or acetone) and allyl alcohol ; in the 
case of propionic acid and butaldehyde, the ratio is 1 : 2, but the 
value of ^ for propionic acid is about 1/20 of that of ethylene glycol, 
and a similar irregularity is observed in the ratio of the values for 
maleic and malonic acids, F. S. K. 


Determination of Molecular Weight at the Critical Point. 
By P. A. Gtjte (Compt reaid,^ 112, 1257 — ^1258). — ^If sr, 6^ and 8*re 
respectively the pressure in atmospheres, the absolute temperature, 
and the volume of a weight jp of a compound at the critical point, 
then the critical density with reference to air at 0® and 1 atmo- 
sphere is 

3 pO 

F07r 273 X 0*001293 * 

d should be equal to the molecular weight divided by 28*87. F is a 
factor, having approximately the value 2*67, but this approximation 
is not su£S.ciently dose. The author finds that it may be regarded as 
a linear function of the absolute critical temperature of the par- 
ticular compound. Thus, F = A (1 -f B^). The numerical values 
of A and B as determined by means of the data for nitrogen (Sarrau) 
and iodobenzene (Young) are respectively 2*648 and 0*0009345. The 
first equation then becomes 


d = 1146 


he 


3r(1070 + e) " 


h being the critical density with respect to water or the weight of the 
substance ocupying a volume of 1 c c. at the critical point. 

The values obtained for hydrogen, ethylene, carbonic anhydride, 
sulphurous anhydride, ethyl alcohol, normal propyl alcohol, chloro- 
benzene, and iodobenzene by means of this equation are identical with 
the theoretical densities. G. H. B. 


Cryoscopic Observatioiis. By A. van Bijlebt {Zdt.plvgsihil. 
Gliem,^ 8, 343 — 366). — V an’t Hoff (Abstr., 1890, 1044) accounted 
for the abnormally small depression of the freezing point exhibited 
by some solutions on the assumption of the solid which separates on 
congelation not being the pure solvent, but an isomorphous mixture 
containing a quantity of the dissolved substance. The author has put 
this explanation to an experimental proof, and has investigated the 
following solutions ; thiophen in benzene, metacresol in phenol, anti- 
mony in tin, and j8-naphthol in naphthalene. The quantity of solu- 
tion adhering to the crystals was estimated from special experiments 
with the solution to be examined and a third substance which did 
not crystallise out with the solvent. 

In the case of thiophen dissolved in benzene, the author found, 
in five experiments with solutions of different concentrations, that 
the ratio of the thiophen in the crystals to that in the mother liquor 
was 0*41, 0*44, 0*17, 0*14, 0*14. The last three numbers were obtained 
from the most successful experiments, so the author concludes that 
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on tlie partial congelation of thioplien-benzene solntion, there is a 
crystallisation of thiophen to the extent of about 10 per cent, of that 
originally contained in the solution. 

Although solutions of metacresol in phenol have an abnormally 
high freezing point, the author was unable to show bj the method 
he adopted that any of the dissolved substance crystallised along 
with the solvent. 

With antimony dissolved in tin, and /3-naphthol in naphthalene, 
there is actually an elevation of the freezing point instead of a 
depression. This is accounted for by the solid which crystallises 
containing more dissolved subsiance than the solution itself. The 
iollowing numbers were found : — 

Antimony, iS-naphthol, 
per cent. per cent. 

Original solution 6*0 9‘1 

Mother liquor 4*7 8*5 

Crystals 6*3 11*5 

J. W. 

SolntiLon. By J. A. Wi^KLTN and W. J. Ooopee (Ghem. News^ 64, 
27 — 28). — ^The authors have made observations from which they con- 
clude that solution is simple and regular except where influenced by 
chemical action. There is no change in volume or temperature 
when sugar is dissolved in water, the volume of the solution being 
equal to the sum of the volumes of sugar and water ; for every gram 
of sugar entering into 100 c.c, of the solution, a regular rise of 0*00371 
in the specific gravity is observed. 

A contraction of 9 c.c. occurs when 73*7 grams of » sodium chloride 
js dissolved in a quantity of water equal to 500 c.c. less the volume 
of the salt taken; the solution obtained has a specific gravity of 
1*0988 ; the increment for each gram of salt per 100 c.c. of solution 
being 0*00670, this number increases to 0*00709 in a solution con- 
taining 1*474 grams of salt. Sodium bromide or iodide shows less 
conti*action and less variation in the increased gravity than in the 
case of the chloride; the number for the bromide is 0*00741 for 
50*2 and 0*00757 for 10*04 grams per 100 c.c. of solution, whilst for 
the iodide the numbers are 0*00787 for 41*01 and 0*00747 for 8 202 
grams per 100 c.c. of solution. Anhydrous barium chloride dissolves 
with development of heat ; an 18*372 gram solution shows an increase 
in specific gravity equal to 0*00795 for each gram of the salt, whilst 
each gram of anhydrous calcium chloride showed an increase of 
0*00675. A solution containing 62*1 grams of MgS 04 , 7 H 20 in 100 o-c. 
had a sp. gr. of 1*271. D. A. L. 

NattLre of Colloidal Solutions. By 0. Babus and £. A. 
SoHNBtDBB {2eif. physikaL OJiem.tBy 278 — 298). — A study of the pro- 
peirties of colloidal solutions lea^ to the conclusion that such solu- 
tions consist of very finely divided matter which is held in suspension 
in the solvent. In order to obtain evidence as to the correctness of 
the above view, the authors have examined the behaviour of colloidal 
silver solutions. Silver being an excellent conductor of electricity, a 
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measurement of the resistance of such solutions should aid in deter- 
mining whether the silver particles are held mechanically in suspen- 
sion in the solution, or are present as molecules in the dissolved state. 
In the first case the liquid would be a non-conductor, in the second 
metallic conductivity might he expected. The experiments show 
that colloidal silver, either in the solution or in the solid condition, 
is a non-condnctor. These results, taken in conjunction with the 
other properties of colloidal solutions, confirm therefore the views 
expressed above as to the nature of such solutions. H. C. 

Action between Oxides and Hydroxides of Heavy Metals 
and the Halogen Compounds of the Alkalis. By W. Bersch 
{Zeit, physikal. Chem., 8, 383 — 395). — A, solution of potassium 
(‘hloride reacts with mercuric oxide until a state of equilibrium 
is reached between these two substances and the mercuric chloride 
and potassium hydroxide formed. Such reactions have been inves- 
tigated by the author with regard to the amount of alkali liberated at 
different temperatures. On the one hand, he used the oxides ot 
mercury, cadmium, and lead ; on the other, the chlorides, bromides, 
iodides, and thiocyanates of the alkalis and alkaline earths. 

He sums up his results as follows : — 

1. Some oxides (hydroxides) of heavy metals are capable of 
decomposing halogen compounds of the alkalis with formation of 
&ee alkali. 

2. If the metal forms an insoluble compound with the halogen, 
then, if excess of oxide be present, all the halogen is abstracted from 
the solution. 

3. If the compound of the halogen with the heavy metal is soluble, 
a state of equikbidum is finally reached. 

4. This is dependent on the degree of dissociation of the dissolved 
substance. The more it is dissociated, the less is the amount of free 
alkali. 

5. The state of equilibrium is influenced by the heat of reaction. 
If heat is absoxbed, the quantity of free alkali increases with rise of 
temperature and vice versd, 

6. The time required to reach the final equilibrium is dependent 
on the halogen ; it is smallest with the iodides, and diminishes as 
the temperature is raised. 

7. The amount of decomposition is dependent only on the halogen. 

The alkali metal with which the halqgen is combined has very little 
influence in the reaction. J- W. 

Velocity Coefficients of Bases. By S. Bt7GA.BszKY {Zeit. yliysihah 
Oheni.y 8, 398 — 418). — The author measured the rate at which various 
alkalis saponified methyl acetate, and calculated from his data the 
coefficient of velocity in each case in absolute (C.G.S.) units. The 
following table contmns his results : — 
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Velocity Coefficients. 



Dilution m htres. 

20. 

40. 

80. 

100. 

KOH 

132-9 

129-2 




LiOH 

129-8 

— 

— 

— 

KaOH 

127-2 

126-4 

124-1 

— 

Ba(OH)t 

124-6 

125-7 

126-9 

— 

Sr(OH:)i, 

— 

121-6 

— 

— 

Ca(0H)3 


121-2 

126-1 

126-4 


A comparison of conductivities (Ostwald, J. pr. Chem. [2], 33, 
362) with velocity coeflB.cients gives : — 


Base. 

Electrical condne- 
tiTity. KOH — 1. 

Telocity coefficient. 

KOH = 1. 

EOH 

1-000 


NaOH 

0-930 


LiOH 

0-888 


Ba(OH )3 

0-943 

0-9M 

Sr(OH)3 

0-911 

0-915 

Ca(OH)a 

0-897 

0-911 


The temperature of experiment was 19*4°. J. W. 


Energy Content in Chemistry and Physics. By F. Wald 
(Zeit. physihah Ohem.^ 8, 272 — 277 ). — ^A critici&m of a former paper 
by Meyerhoffer (this voL, p. 976). The author objects to the method 
of decomposing energy into the two factors of content and potential, 
as not applicable to w forms of energy. The assumptions made in 
the thermodynamical portion of Meyerhoffer’s paper are also shown 
to be untenable. H. G. 

Glass Air Pomp. By M. Stuhl (Ber., 24, 2542 — ^2543). — The 
author describes an air pump, made solely of glass, which may be 
used either for exhausting or compressing, and only requires a water 
pressure of I atmosphere to work efficiently. For details of construc- 
iion, reference may be made to the sketch in the original paper. 

H. G. 0. 

Uniyexsal Gasholder. By Eiohhoek (Zeit anal. Ohem., 30, 
446 — 460). — The special feature of this gasholder is a tap, H (the 
construction of which is not described), which can be adjusted to five 
different positions. The nozzle A is to be permanently connected to 
a water supply giving a pressure of at least 1 metre of water. In 
position a cd the tap, both inlet and outlet are closed ; in position 6, 
water can enter and compress the gas ; in position c, water enters 
whilat gas issues at the nozzle D ; in position d, the gas way is open, 
but that for water dosed; and m position e, water escapes at E, 
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while gas enters at D. The apparatus can therefore ho used either 
to supply gas under pressure, or as an aspirator, in which latter case 


\r X. 



E should he famished with a long fall tube. Other patterns are con- 
structed in which the tap H may he near the top of the gas holder, or 
even at a distance from it. M. J. S. 

Lecture Experiment to Demonstrate the Dissociation of 
Ammonium Chloride, By B. Blochmann and B, Blochkank 
(Ber., 24, 2765 — 2766 ). — A hard glass tube, 120 — 150 mm. in length 
and 8 — 9 mm. in internal diamet^, is sealed at one end, and held 
with the open end uppermost in a peipendicular position by a clamp , 
a piece of wire gauze, 10 cm. square, having a hole in the centre of 
such a diameter that it fits the tube tightly, is pushed towards the 
upper end of the tube as far as the damp, its object being to protect 
this portion of the tube from the heating. A small quantity of 
ammonium chloride (about 0*05 gram) is now introduced, and the 
lower end of the tube heated with the full fiame of a Bunsen’s burner 
in such a manner that the point of the inner zone of the fiame lies in 
the same horizontal plane as the bottom of the tube. If a piece of 
red litmus paper, moistened with water, be placed within the open 
end, it becomes blue after about a minute ; this may be repeated two 
or three times, until at length the alkdine reaction is no longer 
observable ; on now applying blue litmus paper, this soon becomes 
red. A. B. L. 
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OraYimetric Composition of the Air. By A. Lbduo (Gompt. 
rend., 113, 129 — 132). — ^The author has previously shown that the 
^avimetric composition of the air, as determined by Dumas and 
Boussingault, does not agi*ee with that calculated from Regnault’s 
values for the sp. gr. of oxygen and nitrogen respectively (Abstr., 
1890, 1370). The author has made new experiments, using Brunner’s 
method. 

Long, thin sticks of pure phosphorus were introduced into a glass 
flask of 2 — 3 litres capacity, and the flask was rendered vacuous and 
weighed, the residual pressure having been previously measured. 
Air was then allowed to enter slowly, being toed and purified by 
passing over potassium hydroxide and phosphoric anhydride. After 
24i hours the ballcon was again weighed. It was again rendered 
vacuous, the residual pressure measured, and the flask afterwards 
weighed. The diflerence between the first and second weighings 
gives the total weight of the air, and the diflerence between the first 
and third weighings gives the weight of the oxygen. Great care 
was taken to allow the flask to attain a state of equilibrium before 
making the weighings, and corrections were made ibr the diflerence 
in residual pressure, the contraction of the flask when made vacuous, 
and the small quantily of gas in the tube of the stop-cock. Two 
experiments gave respectively 23*244 and 23*203 per cent, of oxygen, 
the mean being 28*28. C. H. B. 

Specific Gravities of Osygen, Hydrogen, and Nitrogen. By 
A. Lbduc (Compt rend., 113, 186 — 189). — The author has redeter- 
mined the relative densities of hydrogen, oxygen, and nitrogen, using 
a glass flask furnished with a glass stop-cock and an improved mano- 
meter, and taking special precautions to prevent errors from the 
wiping of the flask, Coirection was also made for the contrac- 
tion of the flask when rendered vacuous. The results obtained are as 
follows : — 

Density. Air — 1. Wei^l of 1000 c.c. 


Hydrogen 0*0695 0*08984 

Oxygen 1*1050 — 

Nitrogen 0*9720 — 

Air 1*0000 1*2633 


The composition of air, calculated from the sp. gr. of its con- 
stituents, is oxygen 23*235 per cent, by weight, and 21*026 per cent, 
by volume, results which agree well with those determined directly. 

Rpegnault’s result for the weight of a litre of air, when corrected 
for the contraction of the flask, is 1*2934, but the separate determina- 
tion a are less concordant than those of the author (compare preceding 
abetraot). 0. H. B. 
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A Property of Sulplmr. By C. Lepierre (Bull. 8oc. OUm. [3], 
5, 308). — When fdsed sulplmr, at 115° or thereabouts, is poured oii 
a printed surface, on cooling, the impression is found imprinted on 
the surface of the sulphur which has been in contact therewith. 

T. G-. N. 

Purification of Carbon Bisulphide. By A. Chenbvier (Gliem. 
Cenlr., 1891, ii, 148 ; from VUnion pharm., 33, 204). — The un- 
pleasant odour of carbon bisulphide may be entirely removed by the 
following process : — To 1 litre of carbon bisulphide, 0*5 c.c. of bromine 
is added and allowed to remain for 3 — 4 hours. The bromine is then 
separated again by shaking the carbon bisulphide with a slight excess 
of potash, or by means of copper turnings. The carbon bisulphide 
may now be opalescent, but this is readily removed by agitating it 
with a little potassium chloride, when the filtered bisulphide will be 
obtained clear, colourless, and of agreeable odour. It leaves no residue 
on evaporation. J. W. L. 

Isomorphism of Sulphur, Selenium, and Tellurium. By W. 
MuTEKiLsrs (Zeit. physikal. oAem., 8 , 396 — 397). — ^With reference to 
Betgers* suggestion (this voL, p. 1152), that tellurium is not isomor- 
phous with sulphur and selenium, but rather with the platinum 
metals, the author points out that metallic tellurium is isomorphous 
with one form of selenium, and thinks the coincidence of form with 
osmiridium, etc., fortuitous. J. W, 

Pho^horus Trifiuorodichloride. By C. Poulbyc (Gompt rend., 
113, 75 — 78). — ^Two half-litre flasks, provided with leading tubes from 
the upper and lower parts, and filled with chlorine and phosphorus 
trifluoride respectively, are connected in such manner that the fluoride 
can be displaced by mercury into the upper part of the chlorine flask. 
The gases contract to half their original volume, according to the 
equation PF 3 + CI3 = PFaCU, so that the operation is complete when 
the whole of the fluoride has been transferred. The mixture is left 
alone for some days ; it must not be shaken with mercury, as it is 
dowly attacked by it even in the cold. 

Phosphorus trifluorodichTxyride thus prepared is a colourless, unin- 
flammable gas, having a sharp, irritating odour. It is instantaneously 
absorbed and decomposed by water and alkalis. Its vapour density 
is 5*40, the theoretical number being 5*46. It liquefies under or- 
dinary pressure at — 8 °. It is decomposed by heat (250°) or electric- 
sparks into phosphorus pentafluoride and pentachloride. Sulphur 
acts on it at 115°, forming sulphur chloride, and a new gaseous com- 
pound, phosphorus sulphofluoride, PFsS, which has a disagreeable 
odour, is rapidly absorbed by alkalis, and in contact with water, 
splits up quantitatively into hydrogen phosphate, fluoride, and 
sulphide. When phosphorus is heated with the fluorochloride at 120°, 
it decomposes it, forming phosphorus trifluoride and trichloride. It 
is entirely absorbed by sodium- Magnesium, aluminium, iron, nickel, 
lead, tin, and mercury attack it at 180°, forming metallic chlorides, 
and liberating phosphorus trifluoride. Water in small quantity dc- 
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composes it, according to the equation PP 3 OI 2 -f- H 3 O = PFaO + 
■2HC1 ; if a larger quantity is used, the oxjrfluoride is decomposed, 
according to the equation PP^O + 3 H 20 = H 3 PO 4 + 3HP. Am- 
monia reacts with it to form fluorophospliamide, PF3(lirE[2)2, a light, 
white solid, soluble in water. Jn. W. 

Arsenioxis Oxide Solutions. By E. G. Clayton (Ohem. News, 
64, 27). — ^By agitating arsenions oxide with water at 16° at in- 
tervals of half an hour for 4 hours, at intervals of 20 minutes for 
t> hours, or at frequent intervals during 4 days, solutions containing 
respectively 0*118, 0*269 (sp. gr. 1*0023), or 0*99 per cent, of the oxide 
were obtained. A solution containing 2*22 per cent, was obtained by 
boiling the oxide with water for an hour and leaving the mixture 
for 29 hours, hut by continuing the boiling for 4 hours the solution at 
93° contained 9*52 per cent., and on cooling, after 1^ houi*s, 8*24 per 
cent. ; after 46J hours, 3*28 per cent. (sp. gr. 1*0264) ; after 90 hours, 
3*21 per cent., the arsenions oxide being deposited in a finely- 
divided, crystalline state. Boiling arsenions oxide with 10 per cent, 
aqueous potassium hydroxide for 3 hours yielded a hot solution con- 
taining 34*08 per cent., which, in 24 hours, had deposited crystalline 
arsenions oxide, retaining 14*29 per cent, in solution. D. A. L. 

Boron Phosphide. By A. Besson (Oom^L rend., 113, 78—80). — 
Boron bromide unites with hydrogen phosphide at ordinary tem- 
peratures to form a light, white, amorphous solid, having the compo- 
sition BBr 3 ,PH 3 . This substance fumes abundantly in the presence of 
moisture, is violently decomposed by water, with evolution of hydrogen 
phosphide, and ignites spontaneously in air. It can be sublimed in 
a closed vessel, or in a current of inert gas, and condenses in small, 
highly refractive crystals. At 300°, it splits up into hydrogen 
bromide and boron phosphide, thus giving a convenient way of pre- 
paring the latter substance. 

Boron pho^hide thus obtained is a brown solid, insoluble in water, 
but soluble in boiling concentrated alkalis, with evolution of hydrogen 
phosphide. It bums in air, takes fire when projected into cold 
chlorine, and is attacked by bromine and iodine vapour; strong 
nitric acid destroys it, the mass becoming incandescent, and even the 
dilute add dissolves it with avidity. It gives off hydrogen phosphide, 
when heated with soda-lime, and phosphorus, when raised to a red 
heat in a current of hydrogen ; in the latter case the residue contains 
both phosphorus and boron, which seems to point to the existence of 
a second, more stable combinaidon of these elements. When heated to 
redness in a stream of nitrogen, boron phosphide gives off phosphorus, 
and apparently absorbs nitrogen, for when the residue is heated with 
soda-lime, ammonia, as well as hydrogen phosphide, is obtained. 

Jn. W. 

Smcon Chloriodides. By A. Besson (Oompt rend., 112, 1314— 
1316). — ^The three silicon chloriodides are formed when vaponr of 
iodine chloride is passed over crystallised silicon heated nearly to 
redness- SiOW boils at 113 — 114®; SiOlalg boils at 172°; and 
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SiClTa melts at 2®, boils at 234 — ^237®, and rapidly becomes coloured 
when exposed to the air. 

Iodine bromide seems to yield silicon bromiodides under similar 
conditions, but a large quantity of iodine is set free. 

Sulpbur chloride under similar conditions yields silicon chloride 
and free sulphur, but at a bright-red heat silicon chlorosulphides are 
formed ; these are under investigation. 0. H. B. 

SiHcon Bromiodides. By A. Bbsson (Oompt rend,, 112, 1447— 
1449). — Silicobromoform, when heated in a sealed tube at 200 — 250® 
with iodine, yields the bromiodide SilBrs; a small quantity of higher 
substitution products is formed at the same time. 

Dry hydriodic acid acts on silicon bromide at a little below a red heat, 
giving substitution products, the main constituent being SilBrs ; the 
yield is small. 

Bromine moniodide, when distilled over crystalline silicon, main- 
tained at nearly a red heat, yields the three possible bromiodides, 
together with some silicon bromide and iodide. The product may 
be decolorised by fractionation over copper. The separation of the 
bromiodides is very difficult. Silicon bromiodides colour rapidly in 
the air ; they absorb dry ammonia gas with the production of white, 
solid compounds decomposed by water. Silicon bromide in which 
much iodine has been dissolved may be used in place of the iodine 
bromide ; with the chloride, no reaction occurs. 

The bromiodide SilBra is a colourless liquid, distilling at 192®; 
it may be cooled to —20® without solidifying, but, when solid, melts at 
14®. The bromiodide SiljBra is a white solid, which melts at about 
38®, and distils at 230 — ^231®. The remaining compound, SilsBr, is 
also a white solid, melts at 53®, and distils at 255® ; it is difficult to 
separate from silicon iodide. W. T. 

Silicon Selenide. By P. Sabatieb (Compt rend., 113, 132—133). 
— ^When crystallised silicon is heated to redness in a current of dry 
hydrogen selenide, it is converted into silicon selenide, without incan- 
descence, at a temperature below the boiling point of selenium. The 
selenide has the composition SiSes, and, after fusion, is a hard, 
lustrous mass, of semi-metallic appearance. Cold water decomposes it 
with evolution of hydrogen selenide and separation of silica, but 
after a time decomposition slackens, and, although it is accelerated on 
warming, the silicon selenide is never completely decomposed, prob- 
ably because it is protected by the silica that separates. With 
potassium hydroxide solution, which dissolves both the hydrogen 
selenide and the silica, decomposition becomes complete after some 
time. Aqua regia acts gradually on the selenide with separation of 
hydrated silica. Under ordinary conditions, silicon selenide evolves a 
very irritating odour, due, doubtless, to the hydrogen selenide formed 
by the action of the moistore in the atmosphere. At a red heat in a 
current of air or diy oxygen, the selenide is converted into silica, 
selenious anhydiide, and selenium. G. H. B. 
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Carbon Tetriodide. By H. Moissan (Oompt rend.^ 113, 19 — 22). 
— Carbon tetracbloride reacts witb boron iodide, BI 3 (this vol , 
p. 979), to form carbon tetriodide and boron chloride. The tetra- 
chloride, which should be free from chloroform to avoid the forma- 
tion of iodoform, is best heated in excess with crystals of boron iodide 
in a sealed tube at 90® for an hour ; the tetriodide separates after a 
time in theoretical quantity, forming fine crystals, which, after wash- 
ing with sodium hydrogen sulphite solution to remove adherent traces 
of iodine, are red in colour, and after slow sublimation in a vacuum 
at 100 ®, resemble artificial rubies in lustre and shade. 

Heated at 140® in a current of hydrogen, carbon tetriodide is re- 
duced to iodoform. It is attacked by chlorine, with the formation of 
carbon tetrachloride and the chlorides of iodine. Warmed gently in 
dry oxygen, it is decomposed into iodine and carbon. It reacts 
violently with fused sulphur, iodine and carbon being set free, and 
an unspecified compound of sulphur and iodine being formed ; if, how- 
ever, it is heated to 50® with powdered sulphur, carbon bisulphide and 
sulphur iodide are produced. Phosphorus acts energetically on it. 
When ground in a mortar with potassium or sodium, the mas^ 
becomes incandescent, carbon is liberated, and the alkali iodide is 
formed ; mercury and powdered silver also attack it. Heated with 
water at 50®, in a sealed tube from which the air has been removed, 
it slowly decomposes. Hydrogen chloride and iodide have no action 
on it in the cold, but when heated with it, reduce it to iodoform and 
liberate iodine. Jn. W. 

Action, of Light on Silver Chloride. By Gircrrz {Gompt rmd., 
113, 72 — ^75 ; compare Hitchcock, Abstr., 1890, 213 ; this voL, p. 1155 ; 
Richardson, Trans., 1891, 536). — ^When silver chloride, spread in thin 
layers upon glass slips, is exposed to light, there is at first no darken- 
ing or loss of weight, but if it is treated at this stage with a photo- 
graphic developer, such as ferrous oxalate, it is reduced to the metallic 
state, showing that a modification has taken place in its constitution. 
A similar momfication is stated to be brought about by boiling silver 
chloride with water in a reflux apparatus in the dark for some hours. 

The disengagement of chlorine may be rendered evident by con- 
centrating a beam of sunlight on the chloride. The residual product in 
the early stages of the action is stated to be silver subohloride, Ag 2 Cl, 
identical with that prepared from the subfluoride; if treated with 
ammonia or potassium cyanide, metallic silver is left, but dilute nitric 
acid does not dissolve it. The author states that he has found that the 
formation of this snbchloride &om the chloride is attended with absoip- 
tion of heat =: 28*7 cal., and considers that this explains the increased 
rapidity of the action when substances capable of absorbing chlorine 
and giving np heat are present. Silver snbchloride, prepared in either 
of the above ways, is decomposed by the further action of light into 
silver and chlorine. 

Since both the metal and its subchloiide are opaque, the final pro- 
duct of the action of light on a layer of silver chloride usually consists 
of an upper layer of metallio mlver, an intermediate layer of snb- 
chtoxide, and a lower layer of unchanged chloride. JTsr. W. 
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Silver Fluoride. By F. Moissan {Bulh Soc, Chim. [3], 5, 
46G — 458), — A solution of weU- washed silver carbonate in hydro- 
fluoric acid is evaporated to dryness, with constant stirring, in a 
platinum basin, and the resulting black, pulverulent mass is dissolved 
in water and Altered, The clear filtrate, which, when left in contact 
with silver foil, yields crystalline silver subfluoride (compare Abstr., 
1890, 1055), is evaporated in the dark in a vacuum over sulphuric acid. 
As thus obtained, silver fluoride forms a yellow, transparent, tough, 
elastic mass, which is soluble in water, and melts at a dull-red heat 
(the temperature as determined by Le Chatelier’s thermo-electric 
method is 435°). Silver fluoride reacts violently with the chlorides 
of phosphorus, silicon, and boron, and with phosphorus oxychloride, 
yielding the corresponding fluor-ine compounds of the non-metal and 
silver chloride. T. Gr. F. 

Electrol 3 ^is of Barium Chloride. By C. Limb (Gompt, re 7 id,^ 
112, 1434 — 1436). — The author has been unable to obtain metallic 
barium by the electrolysis of fused pure barium chloride or of its ad- 
mixture with sodium chloride. 

The electrolyte was contained in a crucible of 500 — 600 c.c. capacity 
and a current passed from a small dynamo arranged to maintain a 
constant difference of potential of 10 volts. The anode consisted of a 
carbon plate, 5 cm. in length, and was separated by a bottomless, 
poi*ous cylinder from a wrought iron cathode. The current passing 
at first was about 30 amperes ; with the pure salt, this quickly fell to 
2 or 3 amperes, but the original strength was soon regained on 
agitating the cathode ; with the mixture, the electrolysis was regular. 
In both cases there was an abundant evolution of chlorine. The 
cathode, when plunged into water, only in a single case gave off a 
bubble of hydrogen when, according to Faraday’s law, there should 
have been 260 grams of metal. The infusible, non-conducting deposit 
on the cathode was found to contain considerably less chlorine than 
the amount required by the barium and sodium present to form 
normal chlorides, when due allowance had been made for a certain 
amount of free barium oxide. The conclusion was therefore drawn 
that some subchloiide of barium was formed. W. T. 

Hardening of Plaster Oasts. By M. Dennstebt (Bar., 24, 
2557 — 2558). — The method consists in soaking the cast in a solution 
of silicic acid prepared by means of a dialyser, drying in a warm place, 
and then soaking in a solution of barium hydroxide at 60 — 70* and 
again drying. A hard, compact casting is also obtained by mixing 
the plaster of Paris with alnminium or zinc hydroxide before casting 
and afterwards soaking in silicic acid. E. G. R. 

Preparation of Crystalline Monocalciam Phosphate. By 
G. PoiNTET (Bull. Soc. Chim. [3], 6, 254 — 256). — ^Neither the crys- 
talline nor the honey-like commercial variety of monocalcium phos- 
phate corresponds with the formula 0 aH*(PO 4 ) 2 , owing to the 
free snlphm*ic acid in the crude liquor acting on the phosphste 
during evaporation. By leaving tricalcinm phosphate in contact with 

VOL. LX. 5 c 
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a solution of the honey-like commercial variety for some time, a solu- 
tion IS obtained wMcb, on gentle evaporation, yields crystals of pure 
monocalcium pbospbate. T. Gr. K”. 

Action of Acetates on Monocalcinm Phosphate. By H. 
Causse (BulL 8oc Ghim. [3], 6, 298). — If monocalcium phosphate (50 
grams) is dissolved in water, and glacial acetic acid (25 grams) added 
to the filtered solution, the subsequent addition of a few c c. of an 
alkali acetate solution causes a turbidity, and the deposition after 
isome days of rhomboidal scales of dicalcium phosphate of the formula 
OaHPOi + 2H80. Similar crystals are obtained when cold saturated 
solutions of sodium phosphate (1500 c.c.) and calcium chloride (400 
c c ) are mixed with funung hydrochloric acid (100 c.c.), and a few 
drops of potassium acetate solution added to the mixture. 

T. G-. K 

ThaJIinm Compoimds. By G. Lepiebrb and M. Laohatjb (Oompt, 
rend., 113, 196 — 198). — boiling solution of 112 grams of potassium 
hydroxide per litre can dissolve about 3 5 grams of thallium chromate, 
which separates on cooling in hexagonal prisms, terminated by hexa- 
gonal pyramids. These crystals belong to the rhombic system, so 
that thallium chromate is isomorphous with potassium sulphate. 
ISo basic thallium chromates are obtained similar to those formed by 
lead chromate. 

When thallinm chromate is projected into fused potassium hydroxide, 
soluble potassium chromite, Ci^OsjSKsO, and insoluble thaUic oxide 
are formed. The latter remains in the form of hexagonal plates when 
the product is treated with water ; sp. gr. = 6‘56. It is insoluble in 
wato, and dissolves with difl&culty in sulphuric acid but more readily 
in hydrochloric acid. 

If thallium chromate is fused for a long time with potassium 
nitrate, a small quantity of thallic oxide is formed, but the greater 
part of the chromate remains unaltered. If a mixture of thallium and 
potassium chromates is fused with the potassium nitrate, a crystalhsed 
doable chromate, KTlCrO^, is obtained. Lead chromate does not com- 
bine with thallium chromate. 

When freshly prepared thallous chloride is treated with a highly 
concentrated solution of 20 parts of chromic acid, crystals of thallium 
chlorochromate, TlCrOsCl, separate. They are small prisms with a 
square base, aud are decomposed hy water with formation of thallous 
chloride and chromic acid. C. H. B. 

Copper Hydrides. By A. Lbdtto (Oompt rend., 113, 71 — 72). — 
On passing a stream of hydrogen ior about two hours over a quantity 
of copper, contained in a combustion tube, heated to cherry-redness 
at the middle and to 300° at the ends, a soHd of a hyacinth-red colour 
was formed at those parts which had reached, hut not exceeded, 
dull redness, and when these parts were subsequently heated to bright 
redness in a stream of carbonic anhydride, the escaping gas was found 
to contain hydrogen, together with a little carbon monoxide. The 
substance is bdieved to a new hydride of copper. Jb. W* 
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Action of Water on Basic Copper Salts. By G. Rotjsseatt and 
G. Titb {Oonvpt. rend,^ 113, 191 — 193). — ^Basic cupric nifcrafce, when 
heated with water in sealed tubes at 160® for 20 hours, is completely 
converted into black, amorphous cupric oxide, the water becoming 
strongly acid. The basic nitrate in the dry, solid state only decom- 
poses at about 400®, and Bousseau has shown that it can be formed by 
heating concentrated solutions of cupric nitrate with marble between 
180® and 330®. 

Basic cupric sulphate is not decomposed by water below 220®, and 
decomposition is only complete after heating for 150 hours at 
240 — ^260®. As a rule, the cupric oxide is pseudomorphous after the 
basic sulphate, but sometimes it forms opaque, elongated prisms. 

Atacamite is not affected by water at 200® ; between 200® and 210° 
it darkens slightly, but at 240® the decomposition is almost complete 
after 24 hoars. At this temperature, however, the oxychloride itself 
dissociates into the oxide and the chloride, so that the water plays no 
part except forming a solvent for the chloride. 

Basic cupric phosphate is not affected by water at 275®, even after 
three days. 

The decompositions are in accordance with thermochemlcal data, 
the reaction being determined at a moderately high temperature by 
the increase in the heat of solution of the liberated acid. The progress 
o£ the decompositions resembles the saponification of ethereal salts, as 
already observed by Saint Gilles in the case of ferric acetate. 

0. H. B. 

Copper Phospliates. By J. Steinschnbi 0 ee (Chem. Genir,^ 1891, 
ii, 51—^2 ; Dissertation^ Salh, 1890). — ^The author has obtained the 
following copper phosphates by the action of disodium hydrogen phos- 
phate on copper sulphate : — 

a. By employing an excess of copper sulphate, a double salt of 
the formula 3Gu3Pa08,l^aH2P04 is formed; if the copper sulphate 
be present in very large excess, Rammelsberg’s normal phosphate, 
CUsPj iOgy is formed. Both these salts, if subjected to protracted 
washing under pressure, are converted into the compound 40u0,Pti06, 
already described by Debray, Sarrazin, and Friedel. Sodium acetate 
precipitates the double salt 3Gu3P308,Na(^Hj02 from the filtrate. 

b. By employing an excess of sodium phosphate, two double salts 
are formed, namely, 20u3P208,B’aeHP04 and SCusPaOgjNasHPOi ; the 
former is formed first and is converted into the latter by continued 
washing. 

By the action of disodium hydrogen phosphate on cupric chloride, 
the following phosphates are formed : — 

a. When an excess of cupric chloride is employed, the double 
sab 3Cu3Pi08,21Ta01 is principally formed, although sometimes it is 
mixed with the phosphate, 40uO,PaO5, and the oxychloride, GuO,GuGl2; 
in one case the salt had the formula dCusPsOsjSNaOl. 

h. If an excess of the sodium phosphate is employed, the same 
phosphate, 3Gn3P208,2N'aGl, is formed as in the case of employing an 
excess of cupric chloride. 

By the action of the sodium phosphate on cupric nitrate, the follow- 
ing phosphates are obtained : — 

5 0 2 
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a. By employing a slight excess of the cupric nitrate, the double 
salt Cii-Po0s,lsraH2P04 is formed, whilst if the cupric nitrate is 
present in very lar^e excess, the normal phosphate, CusP^Ob, together 
with a small quantity of basic cnpric nitrate is obtained. 

h. If the sodium phosphate is employed in excess, a double salt 
of the formula 180u0,31sra20,8P206, or dCusPsOs + 3]Sra20,P206, is 
formed, which is decomposed by washing. 

The basic phosphate, 4CuO,P206, with 1 mol. H2O, is obtained by 
washing the normal phosphate, Cu3P20b, and corresponds with the 
mineral libethenite. If boiled with silver nitrate, it remains unchanged, 
whilst the normal cupric phosphate is quantitatively converted into 
cupric nitiate under similar conditions. With ammonia or ammonium 
carbonate, the basic phosphate dissolves very slowly, whilst cupric 
phosphate is readily dissolved by these reagents. Baidum hydroxide 
decomposes the normal phosphate, but does not react with the basic 
phosphate. Potassium iodide reacts with the normal phosphate but 
not with the basic phosphate. Sodium thiosulphate dissolves the 
normal phosphate at ordinary temperatures, but the basic phosphate 
is only dissolved at a boiling heat. 

If copper carbonate is warmed at 70® with phosphoric acid, the 
salt 3 Cu 0,P20, + 3H2O is obtained, whilst if the carbonate is 
neutralised with phosphoric acid, an acid salt, Cu0,P206, is found in 
the filtrate. Whilst the phosphates of copper show, generally, a great 
similarity to the copper arsenates (this voL, p. 644), the phosphates 
corresponding with the arsenates 8Cu0,3As305 and 50uO,2As2O6 
have not been prepared, and only the normal copper phosphate and 
double salts are obtained. On the other hand, whilst the normal 
phosphate is readily prepared by employing an excess of the reacting 
copper salt, the normal arsenate was obtained with diflculty. 

J. W. L. 

Erbiimi and Didyminin. By G. Keuss {Annalen^ 265, 1—27). 
— It has been shown by Marignac, Soret, Nilson, Cleve, and Branner 
that erbium earth, which, about 15 years ago, was considered to be 
the oxide of the element erbium, consists of at least seven different 
substances, namely, of scandium, ^terbium, thulium, erbium, terbium,, 
the ytterite earth, and those earths denoted with X by Soret. The 
more recent researches of Lecoq de Boisbaudran have afforded 
evidence which proves that Soret’s X-eartb, or Cleve’s holmium, 
consists of at least two elements, whilst Crookes’ investigations have 
shown that the ytterite earth is composed of more than one oxide. 
The snbstance previously known as didymium has also been found to 
be a compound and to consist of samarium and the real didymium ; 
according to Auer von Welsbach, the last-named substance consists 
of at least two “ elements,” neo- and praseo-didymium, both of which 
are probably compounds, as has been shown by Kinss and Nilson. 

The author has made a number of experiments, with the object of 
isolating some of the coustitutnts of the erbium and didymium groups, 
employing the best known methods \ although it is possible in this 
way to obtain preparations in the spectra of which the relative inten- 
sities of the absorption lines are quite different from those usually 
observed, absolutely pure substances, whose molecular weights remain 
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constant on further treatment, could not be obtained. Several new 
methods of separation have, therefore, been studied, and the older 
proces&es have also been subjected to a more rigorous examination; 
the results are given below. 

The separation of the erbium and didymium earths can be partially 
efEected by fractional crystallisation with potassium hydrogen sulph- 
ate ; although in this way the didymium is accumulated in the first, 
and the erbium earths in the last, fractions, a complete isolation of 
the former was found to be impossible. Experiments were then 
made to try and separate the didymium by fractional precipitation 
with ammonia; for this purpose, a large quantity (rather more than 
1 kilo.) of the mixed oxides obtained from gadolinite from Hittero 
and Y^erby, was first freed from iron and some cerium, and then a 
neutral solution of the nitrates submitted to a systematic fractional 
precipitation with dilute ammonia. The spectium of a concentrated 
solution of the nitrate of the didymium oxide obtained in this manner 
from the last fractions showed no erbium bands, and the nitric acid 
solution of the first fractions was quite free from didymium. The 
earths were, however, in both cases, mixed with colourless oxides, the 
didymium being probably accompanied by lanthanum, samarium, 
yttrium, and terbium, and the erbium by hohnium, thulium, scandium, 
ytterbium, and cerium, assuming that all these substances were 
present in the original material. In order to prepare pure didymium 
oxide from the impure compound obtained as just described, it is first 
converted into the nitrate, the solution mixed with a large excess of 
soda, and then treated with chlorine, when the hydroxides of didymium, 
lanthanum, and of the colourless earths pass into solution, whilst the 
undissolved cerium hydroxide retains only a small quantity of didym- 
ium ; the filtrate is then freed from chlorine, the earths precipitated 
with ammonia, and converted into nitrates. The almost neutral 
solution is now treated with potassium sulphate ; the crystalline pre- 
cipitate contains, besides didymium, some samarium and perhaps 
scandium and lanthanum, whilst yttrium aud traces of samarium, 
erbium, terbium, and ytterbium, if present, pass into tbe filtrate; in 
the actual experiment, the filtrate seemed to contain principally 
yttrium aud a small quantify of terbium. After repeating the fieat- 
ment with potassium sulphate, the didymium potassium sulphate is 
precipitated with ammonia, the washed precipitate dissolved in sulph- 
uric acid, aud the anhydrous sulphate dissolved iu ice-cold water ; ou 
gradually heating this solution, no separation of lanthanum sulphate 
occurred, so that the preparation evidently consisted of pni^e didymium 
sulphate. The atomic weight of the didymium present in this salt 
was found to be = 145 ; its isolation from gadolinite iu the 
manner described is a comparatively simple matter. 

When a neutral solution of the chlorides of erbium, ytterbium, aud 
yttrium in 50 per cent, alcohol is mixed with excess of a solution of 
aniline in the same solvent at 0°, no precipitation occurs ; when, how- 
ever, the mixture is kept for some time until it attaiiis the ordinary 
temperature, a precipitate is gradually formed. In this way the 
various components of the solution can be partially separated from 
one another, as is shown by tbe fact that when a solution of a mixed 
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oxide, = 161*81, is subjected to this treatment, a precipitate, =r 

168*75, and a filtrate containing an oxide, = 158*38, are ob- 
tained. 

When a neutral solution of the mixed gadolinite earths is treated 
with a concentrated solution of ammonium carbonate, kept for 24 
hours, filtered, and the residue washed with ammonium ciirbonate, 
the precipitated basic didymium carbonate is almost free from erbium 
earths ; on passing a stream of air through the filtrate, basic carbon- 
ates of the erbium earths, containing only a small quantity of di- 
dymium, are precipitated. 

A pai^l separation of the didymium and ytterite earths can be 
effected by treating a solution of the mixed nitrates with a concen- 
trated solution of potassium oxalate, digesting for 24 hours, and then 
filtering ; the residue shows only slight indications of erbium lines on 
spectroscopic examination, and consists principally of didymium and 
holmium, whilst the filtrate is almost free from didymium, but con- 
tains considerable quantities of erbium and yttrium or scandium. 
When ihis filtrate is evaporated to dryness, ignited, and the residue 
extracted with water, a solution of scandium, containing only a little 


erbium, and probably also traces of didymium, is obtained. 

By fictionally precipitating with alcohol, a neutral solution of the 
nitrate of the didymium = 144 — 145), obtained as described 
above, a nitrate of a colourless eariJx, which is insoluble in alcohol, is 


precipitated; atomic weight determinations made with a carefully 
purified sample of this earth gave := 111*6 as the average of 
three experiments, and this value underwent no appreciable change 
on continuing the fractional precipitation with alcohol. 

F. S. K. 


Melting Point and Crystalline Form of Almninitun Chloride. 
By K Sbubebt and W. Pollaed (Per., 24, 2575 — 2578 ), — The 
aluminium chloride was prepared by heating aluminium foil in a 
current of dry hydrogen chloride, and was quite white. The resub- 
hmed product melts at 193 — 194°, but sublimes and seems to boil at 
175 — 179°. When heated in a closed tube at 200°, it is obtained, on 
cooling, in colourless, lustrous, six-sided tablets, which adhere to the 
walls of the tube. These crystals are mostly composed of three 
individuals twinned together, and show rhombic symmetiy. The 
positions of extinction are 120° from one another. The apparent 
angle of the optic axis in air is about 12°. The crystals are optically 
negative. E. C. E. 


Action of Nitric Acid on Iron. By B!. Gautier and O. Chaept 
(Oom^L rend,y 112, 1451 — 1453). — ^At the ordinary temperature, per- 
fectly clean iron placed in nitric add of spedfic gravity greater than 
1*21 does not give any disengagement of gas ; it is, however, slowly 
attacked, with formation of iron nitrate, traces of ammonia, and nitro- 
gen peroxide, wHch remain in solution. The nitric add which has 
been in contact with iron for sometime gives a predpitateon nentral- 
isation with potash. The following table shows the effect of acid of 
different concentrations on the weight of a piece of iron at the ordi- 
mspj temperature : — 
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Acid of specific gravity 

"(1) first 


Percentage los«! of 
weight for 24^ 
hours daring 


two 
days .... 
(2) first ten 
days 


1*28; 1*34; 1*38; 1-48; 1-53 


0-82; 0-75; 0*29; 0*34; 6*80 


0-59; 0-45; 0'2o; 0-33; 5*75 


TheB.M.P. of an iron | platinum | nitric acid cell diminishes rapidly 
as the strength of the acid increases from a sp. gr. below 1‘21 to higher 
densities. La the latter case, it is about 0*15 volt, and corresponds with 
solution of the iron, for, with circuits of different resistances, different 
intensities are obtained. By raising the temperature, the limit of 
specific gravity of the acid giving disengagement of gas and rapid 
attack is raised. At fiO"" it is only with concentrations above 1*38 
that no disengagement of gas occurs. The limit is also raised by the 
presence of ozide on the surface of the iron ; this is due to local heat- 
ing caused by the solution of the oxide. If the iron be agitated in 
the acid until perfectly clean, it then behaves exactly as if the surface 
had not been coated with oxide. The same effect is produced if the 
oxide be electrolytically reduced. 

The passive state of iron cannot be due to the production of a fibn 
of gas or of oxide upon the surface of the iron, but is probably pro- 
duced by fuming nitric acid, owing to the modification which the 
latter causes in the oxide of iron, by which the oxide is rendered 
insoluble in the acid. 

This modification probably consists in a dehydration, for if rusty 
iron be heated for some time at 140®, the acid of ordinary concentra- 
tion no longer dissolves it with evolution of gas. 

iNitrie acid, whatever its concentration may be, attacks iron. The 
attack may be rapid and accompanied by evolution of gas, or, as is the 
case in the so-called passive state of iron, it may be slow and without 
disengagement of gas. W. T. 


A Volatile Compound of Iron and Carbonic Oxide. Nickel- 
carbon-oxide. By Beethblot {Compt rend,j 112, 1343 — ^1349). 
— Finely-divided iron is obtained by reducing carefully washed and 
dried, precipitated ferric oxide in hydrogen at the lowest possible 
temperature, or by heating ferrous oxidate and completing its reduc- 
tion in hydrogen. 

The reduced iron is treated with carbonic oxide at about 45°, 
when the gas becomes charged with a volatile iron compound. The 
charged gas is washed and burnt at the drawn-out extremity of a 
glass tube ; the fiame is whiter and brighter than that of carbonic 
oxide alone, and gives a characteristic spectrum. When a porcelain 
dish is held in the fiame, a film is deposited, which dissolves in 
hydrochloric acid, yielding a solution which gives the ordinary iron 
reactions. The gas, when passed through a narrow glass tube heated 
to redness, deposits a metallic substance, consisting of iron with a 
little carbon. The charged gas, when treated with strong hydro- 
chloric acid, yields iron chloi’ide, and when confined in a fia^ partly 
filled with aerated water, a slow oxidation takes place, ferric oxide 
separating at the end of several days. The proportion of vron^carl^ 
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o lyl formed is very small, and tlie author did not succeed in isolating 
it (compare Mond and Quincke, Trans., 1891, 59, 604). 

Nickel-carhon-oxide (^lond, Langor, and Quincke, Trans., 1890, 57, 
749 ^. — ^Xhe liquid substance possesses a high vapour tension at oi'di- 
nary temperatures ; about a quai'ter of an atmosphere at 16°. It has 
no sensible dissociation tension at 16°, and a gaseous mixture of 
nitrogen and the vapour, containing 26 per cent, of the latter, has been 
kept over mercury for a month at about this temperature without 
any indication of change. The liquid may be kept unaltered under 
water, provided the vessel be completely filled with water free from 
air, and hermetically closed. The detonation observed by Mo ad, 
on rapidly heating the vapour, is not violent as compared with that 
of the nitro-compounds ; the products of decomposition include a 
ceiHiain proportion of carbonic anhydride and carbon, as well as of 
carbonic oxide and nickel. It is this production of carbonic anhj dride 
which determines the decomposition; a simple resolution of the 
nickel-carbon-oxide into nickel and carbonic oxide would be inex- 
plicable in view of the formation of this substance at 30° by direct 
synthesis. The decomposition of carbonic oxide into carbonic 
anhydride and amorphous carbon gives for 12 grams of carbon 
4-38*8 cal. If the heat of formation of Ni(CO )4 be less than 77*6 cal. 
by the direct union of nickel and carbonic oxide, explosion could 
occur by intramolecular combustion; according to the author, if 
exploded by the shock of an energetic detonator, such as mercury 
fulminate, tihie decomposition would occur solely in accordance with 
the equation HiOiO* = Ni 4- 200^ 4- 20. With a slower reaction, 
effected at a lower temperature, more or less nickel-carbon-oxide may 
he simnltaueously decomposed into nickel and carhonic oxide, the 
heat required being supplied by the portion undergoing intramole- 
cular combustion. 

A mixture of the vapour with oxygen or air burns or explodes on 
contact with a very hot substance, according to the relative propor- 
tions of the vapour and oxygen present. The explosion of a mixtnre 
of dry nickel-carhon-oxide with oxygen may be brought about by 
simple eneigetic agitation over mercury. The same gaseous mixture 
in presence of a little water oxidises slowly, with formation of a 
greenish, gelatinous precipitate. This compound contains nickel, 
oxygen, water, and some combined carbon ; it blackens from separa- 
tion of carbon on heating. Simultaneously with the production of 
this complex oxide in the cold, carbonic oxide is regenerated. The 
dry mixture undergoes a similar decomposition, but the oxide formed 
is yellowish-brown ; in time it blackens by further decomposition. 

Liquid nickel-carbon-oxide kept under water withont exclusion 
of air decomposes in a similar manner, hut more slowly. !Nickel- 
carbon-oxide thus behaves in a manner analogous to the organo- 
metallio radicles and the metallic derivatives of acetylene. 

In contact with concentrated sulphuric acid, dry nickel-carbon - 
oxide detonates after a few moments. A mixWre of the vapour 
with nitrogen reacts quietly with the same acid, producing nickel 
sulphate and 4 vols. of carbonic oxide, the acid undergoing reduction. 
Cfonoentrated potash seems to have no action. Pure ammonia gas 
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does not act on nickel-carbon-oxide, at least immediately, but if 
oxygen be gradually added to tbe mixture, a whitish complex sub- 
stance, blackening when heated, is deposited. 

Hydrogen snlphide rapidly precipitates a black sulphide from the 
vapour in the cold ; hydrogen phosphide similarly causes the deposi- 
tion of a black, shining compound. 

Hitric oxide, passed into liquid nickel-carbon-oxide, or mixed with 
its vapour volatilised in nitrogen, produces blue fumes, slowly depo- 
sited. The addition of a further quantity of nitric oxide, even when 
its initial volume was four times that of the gaseous nickel-carbon- 
oxide, reproduces these fumes. The inference is drawn that the 
vapour of another nickel compound is present as well as the nickel - 
carbon-oxide, and forms a blue compound immediately with nitric 
oxide, which is present in excess. If a few bubbles of oxygen be intro- 
duced in place of the second quantity of nitric oxide, a blue compound, 
different from the one noticed above, is formed. 

The author calls attention to the part probably played by the com- 
pound of iron and carbonic oxide in metallurgical processes, such as 
Siemens’ and tbe cementation processes, and to the possible explaua- 
tion afforded of the precipitation of carbon from carbonic oxide by 
iron, observed by Gruner, and of Oailletet’s observations ot* the 
formation of gaseous bubbles in the interior of softened iron. 

W. T. 

Volatilisatioxi of Nickel and Iron in presence of Carbonic 
Oxide. By J. Garnieb (Oompt mid., 113 , — 191). — Some time 
ago the author observed the luminosity of the dame of carbonic oxide 
formed in the manufacture of iron and steel, and the separation of 
nickel and nickel oxide in the fines of a furnace in which ferro- 
nickel was heated. He considers that these phenomena were due to 
the formation of the volatile compounds of iron and nickel with 
carbonic oxide. 0. H. B. 

Volatility of Nickel in presence of Hydrogen Chloride. By 
P. ScHTJTZBNBERQEB (Oompt r&nd., 113 , 177 — 179). — ^When dry 
hydrogen is passed over anhydrous nickel chloride heated to dull 
redness, and the tube through which the gas escapes is heated to 
dull redness at any point, a white deposit of nickel chloride takes 
place at that point. The volatile substance is not removed by passage 
of the gas through glass wool and along a considerable length of 
tube at the ordinary temperature. Similar results are obtained when 
hydrogen chloride is passed over finely-divided nickel, and it is evi- 
dent that a gaseous compound containing nickel is formed. This 
gas has most probably the composition NiClH, and reacts with 
hydrogen chloride when heated, in accordance with the eqnation 
NiHOl + HOI = NiOla + Ha. 0. H. B. 

Cobalt Dioxide. By G. Voetmabe (Per., 24, 2744 — ^2749). — 
Pure cobalt sulphate is dissolved in water and tx'eated with deci- 
nonnal iodine solution and pure soda, at a temperature of 50 — 60“, 
the liquid is filtered, the filtrate acidified, and the excess of iodine 
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determined in tlie nsttal manner. As tlie result of 23 experiments, 
the composition of the precipitate is found to vary from OoioOifi-es to 
G010O1927. It doubtless consists chiefly of cohalt dioxide, which is, 
however, very unstable. Its formation appears to be dependent on a 
variety of conditions. Cobalt dioxide has a greenish- black colour, 
and decomposes at 100°. The oxidation of the cobalt is not facili- 
tated by the employment of a more concentrated iodine solution, or 
by the presence of aluminium, iron, zinc, or magnesium salts. It 
appeal’s probable that the compound formed by the action of ar- 
gentic oxide on cobaltous oxide is not represented by the formula 
Ag40,Coa03, as stated by H. Bose, but that it is a mixture of finely 
divided silver and cobalt dioxide, or the corresponding hydroxide. 

J. B. T. 

Action of Heat on SolntionB of Chromic Salts. Green Salts 
of Chrominm. By A. Rbcoujra rend., 112, 3439 — 1442), — 

The author proves, by thermochemical methods, that the green solu- 
tions obtained by heating solutions of the normal violet chromic salts 
contain free add and a soluble basic salt, and further, that such solu- 
tions contain a particular variety of chromic oxide. 

A solution of a chromic salt, such as the sulphate or chloride, 
when heated on a water-bath at 100°, emits acid vapours, whereas the 
solid salt at the same temperature is not decomposed. The amount of 
free acid present in the green solution of the sulphate was determined 
by adding a definite quantity of soda solution, and measuring the 
heat disengaged ; so long as this equalled the heat of neutralisation 
of free sulphuric acid, there was at least the amount of free acid 
present equivalent to the soda used. A control to the final result was 
obtained by adding an equivalent amount of sulphuric acid after 
the addition of the soda ; if no excess of soda were added in the fir^^t 
place, there was merely a slight absorption of heat, due to the action 
of the acid on the sodium sulphate previously formed. 

A large number of experiments, conducted at different degrees of 
dilution, gave the formula of the soluble basic sulphate as 20r203,6S03. 
This salt contains a modified oxide, which cannot exist in the free 
state ; the oxide precipitated from the green solution by alkalis forms, 
on redissolving, a new basic salt, 0r203,2S03. W. T. 

New Process for the Maniifacture of Chromates. By J. 
Massignost and E. Vatbl (BuU* Soc. Ohim. [3], 6, 371 — 376). — ^The 
author describes the foUowing process, which is based on the fact 
that when chromium oxide is heated with a mixture of calcium 
chloride and oxide, a chromite is formed, which absorbs oxygen 
from the air to yield a calcium chromate. The finely powdei*ed 
mineral is mixed with a paste composed of lime, calcium carbonate, 
and a concentrated solution of calcium chloride in snch proportion 
that the lime and calcium carbonate are slightly in excess of the 
amount necessary to combine with the chmmium oxide present, 
whilst the calcium chloride is about one-third of the total lime used. 
The mixtum, on ex^sure to air, hardens, and is moulded into 
bricks, which are dried and subsequently roasted at a temperature 
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sufficient to convert tHe calcium carbonate into lime. The bricks 
are exposed to the action of the air for about a month, then lixivi- 
ated with hot water to remove the calcium chloride, and the residue 
containing the calcium chromate is treated with alkali carbonate or 
sulphuric acid in the usual way, according as an alkali chromate or 
chromic acid is required. T. G. N. 

Beaction of Chiromic Acid with Barimn Hydroxide in 
presence of Oxygen. By B. P^chajbd rend., 113, 39—41).— 

When a dilute aqueous solution of chromic acid (8 grams per litre) 
is treated at a low temperature with excess of oxygen dissolved in 
water, and barium hydroxide is added in slight excess, a precipitate, 
at first yellowish, but afterwards darker, is thrown down, and oxygen 
begins to be evolved; if the whole is then poured rapidly into a 
largo excess of water, the precipitate may be collected and dried in a 
vacuum over sulphuric acid. 

The substance thus obtained explodes with a sharp report when 
heated in a test-tube, leaving a residue which appears to consist of 
barium chromate mixed with a little barium oxide. With dilute 
sulphuric acid, it gives a fine blue colour, which, however, soon dis- 
appears, with evolution of oxygen. Its composition is represented 
approximately by the formula BaCrOs. Jn. W. 

Zircon ates of the Alkalis. By I/. Otjvrabd (Gompt rend., 112, 
1444 — ^1446). — Zirconium oxide, when fused with lithium carbonate, 
rapidly decomposes it with liberation of carbonic anhydride ; after six 
or eight hours fusion over a Buusen fiame, a mass is obtained which, 
on treatment with boiling water slightly acidified with acetic acid, 
yields a crystalline powder consisting of zirconium oxide free from 
lithium. Finely pulverised zircon yields the same result. On substi- 
tuting lithium blonde for the carbonate, and cooling the fused mass 
slowly, fiat prisms, with longitudinal extinction, often con'oded, are 
obtained on treating it with water. These crystals are readily 
attacked by acids, and consist of Li 2 Zr 03 . 

Crystallised zirconium oxide only is obtained by fusion of the 
oxide with potassium carbonate. Finely-powdered zircon heated 
with potassium carbonate to blight redness for 13 minutes yields 
well developed, tabular crystals of the silicozirconate £l 2 SiZr 05 . 
These are prisms having longitudinal extinction, and are attacked 
by hydrofluoric acid and by ammonium hydrogen sulphate. If the 
reaction is prolonged for an hour and a-haJf at the same temperatui'e, 
crystallised ziiconium oxide alone is obtained. Here zircon silicate 
behaves like a true acid, A fuither example will be given among 
the alkaline earthy combinations to be described. Sodium carbonate 
yields no compounds. W. T. 

Zirconates of the Alkaline Earths. By L. Ouvbabi) (Oempt. 
rend., 113, 80 — 82). — ^When zirconium oxide is fused with calciam 
chloride at a red heat for 20 or 30 hours, it becomes crystalHue ; and 
on extracting the melt with water, optically active, striated crystals 
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of caloLum zirconate, CaZrOs, insoluble in acids, and isomorpbous 
with calcium stannate and titanate (peroffskite), are left behind. 

Strontium and barium zirconates are prepared in a similai* 
manner. 

If finely-powdered zircon is substituted for the oxide, and the 
temperature is raised to a white heat, clean rhombic crystals of 
calcium silicozirconate, OaSiZrOs, are obtained, isomorpbous with 
artificial sphene and calcium silicostannate. JiT. W. 

AntimoiLy Pentastilpliide. By T. Wilm {Zeit. ami. Ghem.^ 30, 
428 — 446). — Preparations passing under the name of “ Golden 
Sulphide of Antimony (Goldschwefel),” and having a composition 
agreeing with the formula Sb 3 S 3 , but from different makers, give 
very varying results when used in the vulcanisation of caoutchouc. 
Jn the course of a study of two such samples, the author has pre- 
pat'ed the so-called antimony pentasulphide of the text-books by the 
ioUowing methods: — (1) By mixing a solution of sodium thio- 
antimonate (Schlippe’s salt) with a slight excess of dilute sulphuiuc 
acid ; (2) by precipitating with hydrogen sulphide a clear solution 
of potassium antimonate under various conditions, (a) alone, (ft) after 
addition of tartaric acid, (c) of both tartaric acid and a small quan- 
tity of hydrochloric acid, (d) of tai-taric acid and a large quantity of 
hydrochloric add ; in case c the predpitation was performed in two 
fractions ; (3) by passing hydrogen sulphide through an aqueous 
solution of commercial antimony trichloride, which had first been 
saturated with chlorine, then warmed on the water-bath until the odom* 
of chlorine had disappeared, and mixed with tartaric acid; (4) by 
the action of hydrogen sulphide on a solution (mixed with tartaric 
add) of commercial antimony pentachloride. Preparation 1 when 
dry formed dense, hard, brittle, dark-brown grains; those thrown 
down by hydrogen sulphide were loose, bulky, soft, orange-yellow 
masses. The composition of these preparations and their behaviour 
when treated with carbon bisulphide are shown in the following 
table. Preparation 1 had been d^edin the desiccator ; the others by 
heat : — 





Preparation, 



Ooxnmerdal 

products. 


B 

2<>. ' 2i. 

2c, Ist 
fraction. 

2c, 2ud 
fraction. 

2d.j 3. 

4 

A. 

B. 

Total sulphur. . . . 
Sulphur extracted 

40-Y 

38-l'39-0 

I 

39-8 1 

1 37-1 

j 

39-441*3 

38*6 

41*9 

40*4 

^ CSa 

Difference ....... 

7-8 

13 -9 11 -7 

12-3 

8-2 

! 8*4' 6*4 

13*8 

13*3 

8*9 

32*8 

24 -2 27 *3 

1 

37*6 

, 28-9 

31 *0,34*4 

‘ 1 

24*8 

28*6 

31*6 


Since SbaS# contains 39'58 and Sb^Ss 28'23 per cent, of sulphur, it 
will be seen that the composition of the original preparation varied 
somewhat considerably from that of the pentasulphide, whilst that of 
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the residue varied still more widely, the sulphur extracted being in 
three cases more than would agree with the original existence of a 
mixture of the composition Sb2S3 + S3. Preparation A invariably 
gave good results in vulcanising ; B, on the contrary, bad results ; 
the technical method of judging of the value of a preparation j&om an 
estimation of the sulphur which it gives up to carbon bisulphide 
seems therefore by no means trustworthy. 

A property of the pentasulphide hitherto unnoticed is its volatility 
and oxidation even at 100°. Preparation 1, which, after drying in the 
desiccator, gave up no antimony to tartaric acid, lost weight con- 
siderably during 15 hours at 120®, continued thereafter to lose at 
100 — 110®, and subsequently gave up antimony to tartaric acid. 

To ascertain the influence which the above facts would have on 
Bunsen's method of separating arsenic and antimony by precipitating 
the latter as pentasulphide from the oxidised solution, washing with 
water, alcohol, carbon bisulphide, and again alcohol, drying at 110®, 
and weighing as pentasulphide, a preparation was made according to 
Bunsen’s instructions, with the exception that tartaric acid was added 
to dissolve a white precipitate which separated whilst passing 
chlorine. During the washing with water, much of it assumed a 
colloidal form, and refused to subside. After washing with water 
and alcohol oiily, it was divided into two portions, one of which was 
without drying treated with carbon bisulphide. It gave up a con- 
siderable quantity of pure sulphur. After drying over sulphuric 
acid in the cold, it contained 39‘96 per cent, of sulphur, of which 
3*59 per cent, was soluble in carbon bisulphide. Reparations by 
method 1 likewise gave up sulphur to carbon bisulphide before 
drying. It appeal's, therefore, that accurate results cannot be 
obtained by Bunsen’s process. M. J. S. 

Action of Fhospliorns PentafLuoride on Heated Spongy 
Platinum. By H. Moissajt (BidL 800 . Okivi, [3], 5, 454^56; 
compare Abstr., 1886, 592). — ^Wben phosphorus pentafluoride acts 
on pure platinum sponge at a temperature slightly above dull redness, 
a volatile, crystalline compound condenses in the cooler portion of the 
tube ; this has the formula PFsjBtP* analogous to the compound 
PClsjPtCh discovered by Schtitzenberger. T, G. F. 

Osmium: Osmiamic Acid and Osmiamates. By A. Joly 
{Gomjpt. rend,, 112, 1442 — 1444). — Tr^aratim of JBotasmtm Qsm%~ 
cmaie, — 100 parts of osmium tetroxide is dissolved in 100 parts of 
potash with 50 parts of water j the solution is kept at about 40® and 
40 c.c. of ammonia solntion added. In a short time, the brown liquid 
is decolorised, and a clear, yellow, crystalline precipitate of potassium 
osmiamate is deposited ; it recrystallises from its solution in boiling 
water in fine, quadratic octahedra. 

The reaction is not accompanied by any escape of gas. Taking the 
atomic weight of osmium as 190, the formula EINOSO3 agrees better 
with the results obtained by Fritzsche and Struve Acad, St, 

Fetershowrg, 6, 81) than that proposed by them, ; this is 

supported by the author’s determinations of potassinm and nitrogen. 
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and b 7 the non-formation of a gas, O&O* + KOH + IS’Hs = 
KNOsO, + 2HsO. 

Heated in a vacuum above 200"*, potassium osmiamate is rapidly 
decomposed vsrith evolution of nitrogen. At 440°, nearly the whole of 
the nitrogen is eliminated. The solid products of the decomposition 
differ according to the temperature employed ; at 350®, potassium 
osmite and osmium dioxide remain ; at 440®, an indigo-blue, crystal- 
line substance is formed ; it is insoluble in water, and is scarcely 
attacked by concentrated hydrochloric acid ; its composition is repre- 
sented by the formula KOsO^. This salt would correspond with an 
acid HOsOj and an oxide OsaO^; the study of these compounds will 
be followed up in view of the known existence of a ruthenium oxide 
Bu^Os. Osmiamic acid, OsHOs'OH, may be viewed as a first 
anhydride of OsB’ 0 (OH) 3 , the hypothetical analogue of the nitroso- 
compounds of mthenium, BuHOOls and RuHO(OH) 3 , previously 
de-jc ribed. W. T. 


Mineralogioal Chemistry* 


Native Iron of Terrestrial Origin from Berezowsk. By 
Daubr^e and S. Medniee (JJompL rend.^ 113, 172 — 177). — ^Two spe- 
cimens, weighing respectively 11*5 and 72'0 grams, were found in the 
auriferous deposits at Berezowsk, in the Ural, near Bkaterinbourg. 
They have evidently been subjected to great pressure aud a contort- 
ing shearing stress. The metal is very magnetic, but shows no 
polarity ; sp. gr. at 17® = 7'59. A cut and polished surface has the 
appearance of iron, and when treated with acid is attacked uniformly. 
It dissolves completely in concentrated hydrochloric acid ; nickel is 
absent, but platinum is present in small quantity, seemingly about 
0*1 per cent. Platiniferous iron obtained by the simultaneous reduc- 
tion of ferrous chloride and platinic chloride in a curi'ent of hydrogen 
is likewise completely soluble in hydrochloric acid. 

The minerals associated with the native iron are quartz, 
peridote, pyroxene, serpentine, triclinio felspars, magnetite, and 
c^mite. The platiniferoas iron of Nichne-Tagilsk is also asso- 
ciated with '^ridotic rocks and with chromite, and the same is true 
of the nickeli&rous iron from Hew Zealand and Piemont. 

The compact character of this native iron indicates that it has not 
been reduced from the oxide by the action of reducing gases, and it 
seems most probable that it com^ from infra-granitic depths where 
there is a deficiency of oxygen. 0. H. B. 

PormatiozL of Natural Sulphides. By B. Chitaed (^Oofngpt, TBnd,, 
113, 194—196). — ^Bronze implements found in lake mud containing 
organic matter are often covered with a thin layer of a pale-yellow 
colour, and with a metallio lustre. This layer is easily detached and is 
finable, yi^ding a greenish powder without metallic lustre. One speci- 
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men had the following composition : S, 27*09 ; Sn, 6 07 ; Fe, 31*05 ; 
Cu, 33*97 ; the remainder consisting of zinc and organic matter. It, 
therefore, agrees very closely with stanniferons copper pyrites, and is 
an example of a sulphide formed without the intervention of any 
mineral water. (Compare Danbree, Compt, reiui.^ 80 , 461.) 

0. H. B. 

Iron Pyrites containing Nickel and Cobalt. By E. W. Neu- 
BEET and P. KolIiBECZ (Jahrl.f. Min.^ 1891, ii. Ref. 292 — 293; from 
Jahrb. Berg, HiaU, Soehsefn, 1889, 106). — ^In the Himmelsfiirst mine, 
at Freiberg, in Saxony, iron pyrites occurs in copper pyrites in the 
fonn of reddish-yellow grains, having a sp. gr. of 4*85 to 4*95. 
Analysis gave results in accordance with the formula 48FeS2 + 71^183 
+ 4 O 0 S 2 . B. H. B. 

Enkairite, Umangite, and Lnzonite from the Argentine. 
By F. Klookmakn (Zeit, Kryst, Mm,^ 19 , 265 — 275). — In a collection 
of Argentine miner^s presented to the School of Mines at Clausthal, 
the author has found three rare minerals of great interest. 

1. Euhairite, — This rare mineral, which in Europe is known only 
at one Swedish locality, gave on analysis results in accord with the 
formula AgOuSe. The mineral occurs in the province of La Rioja in 
reins in limestone. 

2. Umangite, — ^Associated with eukairite, there occurs a mineral, 
thought to be peacock-copper ore, which proved on analysis to be a 
variety of copper selenide. The analj^tical results obtained were as 
follows : — 

Co. Ag. Se. 

56*03 0*49 41*44 

The formula, therefore, is CusS^. Among all the known minerals 
there is no analogous compound of copper and selenium. The new 
mineral occurs in finely granular masses, with a hardness of 3*0 and a 
sp. gr. of 5*62. The lustre is metallic, and the colour cherry-red to 
violet. 

3. Iiuzo7dte, — This mineral was discovered in 1874 by A. Weisbach. 
It exhibits the external characters of famatinite, and the chemical 
composition of enargite. Specimens of luzonite from a new locality, 
the Sierra de Famatina, gave on analysis results according well with 
those obtained by WinMer when analysing luzonite from Mancayan. 

B. H. B. 

PLomboferrite, a New Swedish Mineral. By L. J. Ioelstbom 
(^ZeiL Kryst, Min,^ 19 , 167 — ^170). — ^This mineral approaches most 
closely to franklinite and to Damour’s jacobsite. In plumboferrite, 
however, the base is lead oxide instead of zinc oxide, as in franklinite, 
or manganous oxide, as in jacobsite. Plumboferrite occurs in the 
Jakobsberg manganese mine at Nordmarken, in veins in the granular 
limestone. On analysis, the mineral gave results corresponding with 
the formula 2Pe804 + PbFe 204 . B, H. B. 

Mineralogical Notes. Antlerite. By W. F. Hiixebe^nd (Jahrb, 
f. iLfw.,1891, ii, Ref. 38 — 40; fromRwZZ. U,8, Oeol, Swru., 55, 48—55). 
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— The bnlletin contains a number of interesting analyses of minerals. 
Analyses are given of samarsldte, of a zircon mineral, probably a 
mixture of cyrtolite, limonite, and a phosphate, and of -white beiyl. 

A bright green mineral from the Antler mine, Arizona, gave on 
analysis — 

CuO. ZnO. CaO. SOj. HoO. Sp, gr. 

68*19 0*29 0*05 20*46 ll’ll 3*93 

This composition corresponds with the formula 3CuS04 + 70u(0H)2. 
The author suggests for this mineral the name of antlerite, if on 
further investigation it should prove to be a new species. 

B. H. B. 

Barytes from Knmelange. By G. CesIro (Jahrl. /. ITm., 1891, 
ii, Ref. 7 — 8: from Bull. 8oc. geol. Belg.^ 14, 10). — In a large am- 
monite from the oolitic iron ore of Luxemburg, crystals of barytes 
occur between crystals of calcine. The barytes crystals exhibit the 
following forms : OP, ooP, coPoo, ooP2, ooPoo, ooP3, JPoo, ^Poo, 
I Poo, Poo. P, -^P. The face ^Poo has not hitherto been observed. 

B. H. B. 

Minerals from Tarapaca. By H. Schulze (Jahrb.f. Min., 1891, 
ii, Ref. 21 — 22; from V&rh. deuisch. ^cissen. Vereins zu Santiago, 2, 
49 — 60). — ^In the alum deposits of the province of Tarapaca, the 
author has found soda alum in large quantities, pickeringite in fibrous 
masses, and bloedite and tamarugite, two minerals hitherto unknown 
in the district. On analysis, the minerals, gave the following 
results : — 

SOs- AljOs. MgO. CaO. OuO. CoO. Cl. NasO. HgO. Total. 

I. 48-07 — 12*12 — — trace — 18*39 21*60 100*18 

n, 45*66 14*48 — 0*20 trace — 0*12 9*04 30*86 100*36 

III. 37*28 11*85 4*64 0*31 0*01 0*01 0*02 — 46*10 100*22 

I. Bloedite; formula Na2S04,MgS04 + 4H2O. II. Tamarugite; 
formula R'a2S04,Al2Sj0i2 + I2H2O. Por this new mineral the author 
suggests the name of tamarugite, from the Pampa del Tamaruga. III. 
Pickeringite ; formula MgS04,AJ2S30i2 + 22B2O. B. H B. 

Place of Langbanite in the Mineral System. By H. Back- 
STROM (Zeit. Kryst. Min., 19, 276 — 283). — Pour years ago Q. Plink 
described a new mineral, which he termed lanbganite. The mineral 
occurred in hexagonal crystals, and had the cnrions composition 
represented by the formula 37Mn6SiO^ + 10Pe3Sb2O8. It is nob easily 
seen what place in the mineral system should he assigned to a mineral 
of so peculiar and complicated a composition. In order bo throw 
further light on the question, the author has subjected this mineral 
to a fresh examination, with the following results : — 



Sb^5. 

SiO.. 

MnO. 

B’eO. 

CaO. 

MgO. 

Total. 

I. 

18-96 

9-58 

65-44 

3-10 

1-78 

0-53 

94-34 

IT. 

17-03 

8-75 

60-72 

4-27 

2-98 

0-40 

94-15 

in. 

lS-41 

1088 

66-29 

10-32 

— 

— 

102-90 
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’Far these analyses there Trere employed for I 0*7704 gram, and for 
11 0*7746 gram, the results being calculated so as to correspond with 
the analysis published by Plink (III). Correcting these analyses, 
under the assumption that manganese is present as Mn^Os and MnO 
and antimony as Sb 203 , the totals of the author’s analyses amount to 
nearly 100 per cent. Langbanite may, therefore, be considered to be 
a mixture of compounds having the general formula BgnBnOs, in 
which = 6. It is, however, not isomorphous with iron glance 

and titaniferous iron, but has an axial ratio of 1 : 0*8219, correspond- 
ing with that of the calcite series. B. H. B. 

Artificial Datholite. By A. Be Gramont (jOompt, rend.^ 113, 
83 — 84). — ^A mixture of 25 grams of powdered borax and 5 grams of 
precipitated calcium silicate was heated in a platinum-lined steel 
pressure-tube at 400^ for 36 hours. Besides other products, the melt 
yielded 1*5 grams of a crystalline powder, which had the composition 
and presented all the characters of natural datholite : — 



SiOj. 

CaO. 

HgO. 

FeO. 

B,0». 

Densily. 

Artihcial j j ’ “ 

35-39 

35-95 

85-96 

6-65 

6-37 

1-19 

20-82 

3-05 

Datholite from 







Andreasherg .. 
Botryolite from 

37-36 

35-67 

5-71 

— 

21-26 

2-9 

Arendal 

36-0 

39-5 

6-6 

1-0 

17-0 

2-85 

The iron was due to the impurity of the calcium silicate. 








Jk. W. 


Bhyolites from Sweden. By K 0. Holst (Jdhrh. f. Min.^ 1891,. 
ii, Ref. 86 — 87). — On the Island of Eamso, in the I^e of Mien, 
Sweden, a peculiar rock of volcanic character occurs, and this the 
author describes as rhyolite. Although the rock occurs in so limited 
an area, there are several distiact types. Descriptions and analyses 
of seven of these are given by the author. In the pumice-like 

variety, crystals of A. Schmidt’s beaumontite are met with. An 

analysis of this mineral gave the following results : — 

SiOg. AlaOs* MgO. CaO. H’asO. EjO. H3O. Total. 

59*83 16*40 1*05 5*28 1*78 1*08 14*78 100*20 

B. H. B. 

Oligoclase and Biotite from Oailbach. By E. Goller (/ah%b, 
/. Beilage 6, 485). — The author gives analyses of oligoclase (I) 
and of biotite (II) from the diorite-gneiss of Gadbach. The residte 
were as follows : — 

SiOj. TiOg. AI2O3. ^6303. FeO. CaO. MgO. KsO. NsgO. HsO. Total 

L 66*89 0*11 17*95 0*72 — 3*60 1*18 4*68 4*14 0*33 99*60 

n. 37*98 1*82 18*20 1*19 12*16 3*45 13*93 5*95 1*44 2*61 98*73 

The oligoclase thus has the composition AhaAni; its sp. gr. is 2*665 ; 

that of the biotite is 3*072. B. H. B. 

VOL. LX. S d 
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Wemerite from GMli. By B. Janhettaz (JaJirb. /. Min,, 1891, 
ii, Bef. 28; from Bull. soc. fran. de min., 12, 445— 446), — Some 
specimens exhibited in Paris as tourmaline, consisting of long, fibrous 
prisms from the Llanca mine, Ooquimbo, proved on examination to 
be dipyre (wemerite). Analysis gave the following results : — 

SiOg. AI3O3. Fe203. CaO. MgO. NagO. Ignition. Total. 

57-4 19-6 34 6-2 0*4 8*8 341 99*21 

B. H. B. 

Sigterite and Albite from Sigtero. By C. A. Tenne (Jakrb. f. 
Min., 1891, ii, Mem. 206 — ^210). — ^A year ago Rammelsberg pub- 
lished a note on a new variety of felspar, sigterite, from SigterS, near 
Brevig. The interpretation of the analysis was based on the results 
of an optical examination which proved that the felspar resembled 
albite crysiallographically, whilst the chemical analysis indicated a 
much more basic member of the felspar series. An examination of a 
second felspar, albite, occurring in association with sigterite, shows 
that the angles measured on the two minerals are identical. Further 
examination of the sigterite proves that it is a mixture of elseolite 
and albite, a conclusion with which Rammelsberg concurs. 

B. H. B. 

NatroUte of Montecatiui. By E. Mattibolo (Z&it. Kryst. Min., 
19, 203 ; from AUi Accad. 8ci. Torino, 21). — The mineral discovered 
by Meneghini, in 1852, in the serpentine rocks of Tuscany was 
thought to be a new species dtSering from natrolite, inasmuch as it 
contained magnesia, and was therefore named savite. Sella pointed 
that out the mineral was crystallographically identical with natrolite. 
A careful analysis made by the author shows that magnesia and iron 
are entirely absent, and that the identity of savite and natrolite is 
unquestionable. B. H. B. 

Natrolite. By G. B. ITegbi {Jalirh. f. Min., 1891, ii, Bef. 230 ; 
from Bnvisia min. crist. ital., 7, 16 — 20). — ^Natrolite from the collec- 
tion of the University of Padua, carefully selected and purified, gave 
on analysis the following results i — 



S1O3. 

AlA- 


KgO. 

FaO. 

loteL 

I. 

47-21 

27-01 

15-99 

— 

9-55 

99-76 

n. 

46-97 

27-12 

16-95 

040 

9-42 

99-86 

nr. 

47-23 

27-21 

14-80 

041 

9-70 

99-36 

IV. 

47-71 

27-89 

16-99 

— 

9-69 

102-28 


The mineral was derived from the following localities : — I, Sal- 
cedo; II, Montecchio Maggiore; III, Lugo; IV, Alta Villa. The 
analytical results are in accord with the formula BagAlgSisOio + 
2H»6. B. H. B. 

Amorphous Mmerals from Budapest. By F. Koch (Zeit. 
Kryst. Min., 19, 198 — ^199; from Vegyfcmi lapoh, 5, 9 — ^11). — ^The 
author gives analyses of two minerals obtained from the place, near 
Budapests where the dolomite is in contact with the overlying marl. 
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At tills contact the marl is converted into a reddish-brown, porous 
substance, on which a yellowish mineral (I) and a chalk-like, white 
substance (II) occur : — 

SiOg. AlgOg. CaO. MgO. FegOg. Ignition. Total. 

I. 40*48 30*06 2*92 0*33 trace 25*53 99*32 

IL 18*41 43*35 1*23 trace trace 36*64 99*63 

The yellow mineral is thought by the author to be halloysite. 

B. H. B. 

CMoritoid from Champion, Michigan. By H. F. Kelleb and 
A. 0. Lane {Zeit Kryst, 19, 383 — ^385). — Since 1880, chloritoid 

has been known to occur in the upper peninsula of Michigan. The 
authors have, however, discovered it further west, at the Champion 
mine, in the form of dark-green, curved plates attaining a diameter* 
of several centimetres, with a thickness in places of 4 mm. Its hard- 
ness is 6*5, and its sp. gr. 3*552. Analysis yielded the following 
results : — 

SiOo. TiOg. AI3O3. FegOg. FeO. MgO. OaO. K^O. 

24*29 0*28 34*00 10*55 20*52 1*29 0*59 0*97 

NagO. H3O. Total. 

0*35 6*75 99*59 

The formula deduced from these analytical results is 

Si8056(Al,Fe)i«(Fe,Mg)-r(H,KJfa)e, 

which difEers from that of sismondine merely in the larger proportion 
of water present. The mineral occurs in an altered grey wacke. 

B. H. B. 

Artificial Hornblende. By K. v. Ohboustchofp (Jahrh. /. JtKn., 
1891, ii, Mem- 86 — ^90), — ^Hornblende has not hitherto been pre- 
pared artificially. The author has, however, obtained successful 
results by employing a pear-shaped vessel of very thick glass, with a 
capacity of 25 c.c. A special furnace was erected for the reception 
of 12 of these vessels. They were filled with (1) a solution of colloid 
silica containing 3 per cent, of silica, (2) an aqneous solution of 
alumina, (3) an aqneous solution of ferric hydroxide, (4) ferrous 
hydroxide, (5) lime water, (6) freshly prepared magnesium hydroxide 
suspended in water, and (7) a few drops of soda pota^ solution. 
Vessels filled with these ingredients were heated in the furnace for 
three months at 550®. At the end of the experiment, it was found 
that the interior of the vessel consisted of a greenish-brown mass 
containing hard grains, which, when washed out, proved to he 
•distinct, dark, prismatic crystals exhibiting the crysfcallographical 
characters and possessing the chemical composition of hornblende. 
Besides hornblende, the other crystallised products formed were (1) 
pyroxene resembling diopside, (2) colourless, regular crystals, probably 
onalcime, (3) very fine quaitss crystals np to 2 mm. in length, and 
{4) thin tablets of orthoolase, B. H. B. 

5 d2 
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The Basalt of the Stempel, near Marbiug. Bj M. Batter 
(Jahrb. /- jKm., 1891, ii, Mem. 156 — 205). — ^THs is the first instal- 
ment of an elaborate monograph on the basalt occnrriug at the hill 
known as the Stempel which rises above the sandstone of the Lahn 
platean. The rock is best known on account of the zeolites, notably 
philippsite, which it contains. An analysis of the unaltered normal 
rock gave the following results 

Si02. Ti02. P-Os. FeO. AI2O3. MgO. CaO. Z2O. NagO. H2O. Total. 
46-14 1-07 1-46 10*56 13-10 12*55 9*97 2*02 2*61 1*02 100*50 

Of this rook and of the interesting minerals it contains, the author 
gives a detailed description based on microscopic observations. 

B. BE. B. 

Basaltic Bocks of Hessen. By BE. Wolff (Jahrb. f. Min., 1891, 
ii, Bef. 278 — 280; from Sitzwigsher. pTiys. med. 8oe. Erlangen, 22„ 
118 — 140). — ^In connection with the geological survey of Nfiederaula, 
and Neuldrchen by the officers of the Prussian Government, the. 
author has made a careful chemical examination of the basaltic rocks 
which have been collected during the progress of the work. He 
gives four analyses of felspar-basalts, seven analyses of basanites, and 
two analyses of nepheline-basalt. In appearance these rocks differ 
but slightly, the differences being solely in chemical composition. 

B. H. B. 

Bocks and Minerals from Corsica. By G. Euppeboet (Jahrb. 
/. Min., 1891, ii, Eef. 289 — 291), — The author gives analyses of 
(1) granite from Ajaccio, (2) grey quartz-porphyry from Ajaccio,, 
(3) finely-granular, red muscovite-granite from Apielto, (4) large, 
pi^ fdspars (orthoclase) from the granitite of Solario, of Apielte, 
and of the Convent de la Trinite, (5) albite from the same rocks, 
(6) black mica from the Convent de la Trinity rock, (7) hornblende^ 
and (8) felspar from the diorite from the Yalle d’Orezza. 

B. H. B. 

Chalybeate Waters containing Free Sulphuric Acid. By E. 
WiLLM (Compb. rend., 113, 87 — 89). — ^The mineral waters of Rennes- 
les-Bains (Aude), which contain ferrous, aluminium, calcium, 
magnesium, and sodium sulphates, and sodium chloride, have a 
powerfully acid reaction, due to the presence of from 1*17 to 17*01 parts 
per 100,000 of free sulphuric acid. Surface efflorescences, consisting 
of ferric and aluminium sulphates with siliceous matter, have been 
observed in an old jet quarry in the neighbourhood of the well yielding* 
the largest proporfion of acid. Jmt. W. 
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Organic Chemistry. 

IVEecliamcal Determination of the Arrangement of the 
Carbon Atoms in Organic Gomponnds. By O. Hikeiohs 
(GovfypL T&nd,^ 113, 313 — 315). — In the strnctriiral formnka for the 
normal paraf^s, the carbon atoms are shown as forming a straight 
line. All those properties which depend solely on structure should 
be continuous functions of the number of carbon atoms in the mole- 
cule, whether the number of carbon atoms is even or uneven. 
The melting points of the parafBnoTd hydrocarbons containing an 
uneven number of carbon atoms are less, however, than they should 
be according to the above rule. If the melting point is a function of 
the moment of inertia of the molecule for its natural axis of rotation, 
the author shows that the above fact would lead to the arrangement 
of the carbon atoms in a zig-zag line. H. G. 

Action of Boron Fluoride on Nitriles. By G. Pateie (Oompt 
rend.f 113, 85 — 87). — Boron fluoride combines in molecular propor- 
tions with aliphatic and aromatic nitriles. When a rapid current of 
the fluoride is passed into acetonitrile, it is absorbed with evolution of 
heat, and, on cooling, colourless, deliquescent, faming crystals, having 
the composition MeONyBFs, separate. The substance melts at 120°, 
sublimes, and may be preserved in sealed tubes containing boron 
fluoride. It is soluble in alcohol and ether, and with decomposition 
in water and alkalis. Similar compounds are formed with benzo- 
nitrile and toluonitiile. Hydrogen cyanide forms a similar very 
unstable compound with absorption of heat. Je. W. 

Action of Ammonia on some Compounds of the Haloid 
Salts of Mercury. By R. Vabet (Oompt rend.^ 112, 1312 — 1314). 
— When a solution of mercury cadmium iodocyanide, 

H;gOy2,OdOya,HgIa,8HaO, 

is allowed to drop into aqueous ammonia until a permanent precipi- 
tate is formed, and the precipitate is allowed to remain in contact 
with the mother liquor for some time with occasional agitaiuon, a 
yellowish, amorphous powder is obtained, which must be dried rapidly 
on filter paper. It is mixture of ammonio-cadmium iodide with the com- 
pound ]^(^2,0dCy»,Hgl2,4NrHs or its isomeride 2HgCy3,Gdl^4NH8, 
the ammonia having produced a reaction the inverse of that which 
gave rise to the original salt, and ag^ formed cadmium iodide. 
Similar results are obtained by dissolving mercury cadmium iodo- 
cyanide in ammonia. 

Mercury potassium iodocyanide dissolves abundantly in aqueous 
ammonia at 40°, and separates unchanged on cooling. 

Ammonia aci» slowly on mercuric cyanide, but if the moist salt is 
heated iu a current of the gas at 100° until quite dry and the passage 
of the gas is afterwards continued for some time at the ordinary 
temperature, the compound HgGy 2 , 2 NH 2 is obtained as a white, 
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amorplioiis powder, wHcli alters readily wlieii exposed to air, losing 
aanmonia rapidly and absorbing water. 

Mercury barinm chlorocyanide, trader similar conditions, yields the 
compoxrad 2HgCy2,Ba0l2,4KH3, wbicb. alters rapidly on exposure to 
air, is only slighily soluble in ammonia, and is decomposed by water. 
The chlorocyanide absorbs ammonia much more rapidly than 
either of its constituent salts separately, and the compound seems to 
be more stable than the compound formed by either of the simple 
salts, 0, H. B, 


The Cyanogen Compounds of Magnesinm. By R. Yaret 
(^Gompt. rend.^ 112, 1449 — 1451). — A. triple salt of the composition 
+ SB[20 is formed when small quantities of 
magnesium iodide are thrown into a concentrated solution of mercuric 
cyanide maintained at 60 — 70°, using 16 grams of magnesium iodide to 
26 grams of mercuric cyanide. The filtered liquid carefully evaporated 
on the water-bath deposits, on cooling, large, light-yellow, transparent 
lamellse, which may dried in paper. When the salt is carefully 
heated, it first yields hydrocyanic acid, water, and mercuric iodide, 
and subsequenriy, on fusion, an abundant sublimate of mercuric 
iodide and mercury, together with cyanogen. Erom the character of 
this decomposition, it is evident that the compound is more complex 
than would be formed by a simple union of mercuric cyanide and 
magnesium iodide. When a solution of the iodooyanide is boiled 
with ammonium picrate, the fine-red coloration of ammonium 
isopuxpurate is produced ; such a reaction does not occur with mer- 
curic cyanide. Similarly, copper sulphate yields a precipitate of 
mercuric iodide and cupric cyanide, the latter further decomposing 
into cuprous cyanide and cyanogen. Mercuric cyanide does not re- 
act with the osygen salts of copper. 


If a concentrated solution of magnesium bromide be dropped slowly 
into a saturated solution of mercurio cyanide at 60 , and the 
mixture evaporated, white, nacreous, silhy lamellas of the formula 
MgOy2,HgOy2,HgBra + 8H3O are deposited. This substance is very 
hygroscopic and soluble in water, and is unstable in air. Its consti- 
tution is not clearly established. W. T, 


Pnlmiaates. By H. BT. Warrbx (Ohem. News, 64, 28).— Copper 
fulminate, obtained by digesting a solution of silver fulminate with 
copper filings, when rednced by electrolysis, yielded copper, hydro- 
cyanic acid, and ammonia in abundance, also ammonium fulminate 
and fnlminic acid, Cuprammonium fulminate, obtained by treating 
copper fulminate witb excess of ammonia, dried over sulphuric acid^ 
and decomposed by hydrogen sulphide, yielded copper sulphide, 
carbamide, and ammonium thiocyanate. Silver fulminate, by the 
action of dry sili^n fluoride, yielded silver fluoride and an explosive 
gas. By the action of chlorine, bromine, or iodine, the haloid silver 
salt and ehloro-, bromo-, or iodo-pi<arin were obtained, D. A. L. 

Allyl Alcoliol and its Foxmatloix from Dichlorliydria and 
Sodimn. By H, TohhSb (Ber., 24, 2670— 2678).— Aqueous allyl 
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alcoliol, -wliioli lias been kept over freshly ignited potassium carbonate, 
still contains a considerable quantity of water ; on repeated fractional 
distillation, such a mixture can be separated into two portions, boiling 
constantly at about 87*5° and 97° respectively. The fraction of lower 
boiling point seems to be a mixture of 72’3 per cent, of allyl alcohol 
iind 27*7 per cent, of water; the fraction of higher boiling point is 
idmost anhydrous aUyl alcohol, but contains a small quantity oF 
acraldehyde. On treating the almost anhydrous allyl alcohol with 
dry chlorine, a large quantity of acraldehyde is formed, and the yield 
of pure dichlorhydrin (b. p. 181 — 186“, with slight decomposition) is 
only about 20 per cent, of the theoretical. 

Both the dichlorhydrins are very stable towards acid reducing 
agents, and are not acted on by nascent hydrogen or by stannous 
chloride ; when heated with hydriodic acid and amorphous phosphorus, 
they both yield isopropyl iodide, and a sm;ill quantity of a liquid 
boihng at about 34 — 36% which is most probably isopropyl chloride. 

It has been previously shown by Hiibner and Muller 159, 

168) that allyl alcohol is produced by the action of sodium on an 
anhydrous ethereal solution of dichlorhydrin (b. p. 144°) ; the author 
succeeded in isolating impure epichlorhydrinfrom the products of this 
reaction and proved its presence by converting it into dichlorhydrin. 

When an anhydrous ethereal solution of epichlorhydrin is farted 
with sodium, only a trace of a liquid, which seems to be impure aUyl 
alcohol, is obtained, so that it is impossible to assume that the produc- 
tion of allyl alcohol from dichlorhydrin, in the reaction just referred 
to, is due to the intermediate formation of epichlorhydrin. 

The two acetylchlorhydrins are converted into one and the same 
allyl acetate on treatment with sodium in anhydrous ethereal 
solution. F. S. K. 

Rotatory Power of Compounds of Mannitol with Acid 
Molybdates. By D. Q-ernez {Oompt, rend,, 112,1360 — 1363). — ^The 
author has previously shown ( Abstr., 1890, 744) that compounds such as 
active malic acid having both acid and alcoholic functions in aqueous 
solution form compounds with optically inert substances such as the 
molybdates, which compounds have a greater rotatory power than the 
original add. The present paper describes similar compounds formed 
by the alcohol mannitol. Solutions were employed containing 
0*7583 gram and 1*5866 grams of mannitol, to which were added 
varying quantities of the add sodium or ammonium molybdates 
respectively, differing by 1/12 equivalenl^ and suffiident water to make 
the total volume 24 c.c. The initial negative rotation of the mannitol 
is changed to a positive rotation on the addition of the 6rst 
1/12 eqnivalent of acid molybdate ; this rotation increases regnlarly 
on the addition of further quantities of the acid salt until maxima of 
2“ 45' and 5“ 16' respectively are attaioed with 6*75/12 equivalent of 
the acid molybdate. This proportion of the acid salt corresponds 
with 3*9875 equivalents of molybdic acid to 1 equivalent of mannitol. 
The rotation observed is dightly less if the ratio be 4 to 1. As normal 
sodium molybdate has no action on mannitol, there is, considering 
only the molybdic acid not saturated by the soda, 2*25 equivalents of 
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molybdic acid to 1 eqtdvaJent of maimitol, or 9 to 4 respectively as 
the proportions in the compound formed. Further additions of the 
salt give gradually decreasing rotations, indicating the decomposition 
of the compound corresponding with the maxiynnTn and a tendency 
towards some other state of equilibrium. W. T. 

Configuration of Orape St^ar and its Isomerides. By £. 
Fischsb (Ber., 24, 2683 — ^2687). — ^In the last paper on this subject 
(this vol., p. 1173), the configuration of grape sugar was expressed 
by the formula 

OHO-OH(OH)-OH(OH)*CH(OH>CH(OH)-CHs-OH; 

— + 4- “t* 

as, however, in the case of such complicated molecules, the employ- 
ment of the signs + and — for denoting the arrangement in space 
may easily give rise to mistaken views, it becomes necessary to give 
a more complete explanation of the formulae. For this purpose, the 
tour asymmetric carbon atoms in the molecule of grape sugar may be 
numbered as shown below : — 

OHa(OH)-CH(OH>OH(OH)-6H(OH)-6H(OH)-OHO. 

Yan’t Hofi, in his general considerations, on which the author’s 
special deductions are based, only compares the carbon atom 1 with 
the carbon atom 4, and 2 with 3 ; consequently, in the case of grape 
sugar, the arrangement of the hydrogen atom and the hydroxyl group 
around 1 is the reverse of that around 4, whilst the arrangement 
around 2 and 3 is the same. The arrangement of the asymmetric 
group around the carbon atom 1 can, however, be also compared with 
that of the two central asymmetric groups, as was done by the author 
in fixing the relationship of grape sugar to xylose and arabinose ; it 
was then shown that the arrangement of the hydrogen atom and 
hydroxyl group around the carbon atom 1 is identical with that 
around 3. From a superficial examination, it might be concluded 
that this is also so in ihe case of the carbon atoms 1 and 2, but as a 
matter of fact the reverse is true. 

With the aid of models, it is easily s^n that, in the case of the 
carbon atom 2, the sign varies according as it is com])ared with 1 or 
3. As, therefore, the above method of expressing the configuration 
of grape sugar is ambiguous, it is advisable to do so in another way. 

Bt the first place, the molecules of dextro-, levo-, and inactive 
tartaric acids can be constructed (with the aid of Friedlander’s india- 
rubber models), and laid on paper in such a way that the four carbon 
atoms are arranged in a straight line, the hydrogen atoms and 
hydroxyl groups standing above the plane of the paper ; the projec- 
tions of these models would then be the following : — 

gOOH COOH GOOH 

H— g— OH HO— G— H H— 6— OH 

HO— g— H H— C— OH H— 0— OH 

GOOH GOOH GOOH 


Beztro- and levo-acids. 


Tnaotive add. 
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On proceeding in a mmilar manner mth the models of d.- and 
l.'Baccharic acids, the two following projections are obtained: — 


COOH 
H— 6— OH 
, HO— 6— H 

^ H— 6— OH 

H— 6— OH 
COOH 


COOH 
HO— 6— H 
H— C— OH 
HO— C5— H 
HO— C— H 
COOH 


As it is immaterial which of these two configurations is assigned to 
d.-saccharic add, it may be assumed to have that represented by the 
formula I; the configurations of grape sugar and its isomerides 
would then be expressed as follows : — 


CHO 

H— g— OH 
HO— C— H 
H— g— OH 
H— C- OH 

6h,-oh 

Grape sugar. 

gHo 
HO— C— H 
HO— g— H 
H— g— OH 
HO— g— H 
OHa-OH 

d.-GhdoBe. 


OHO 
HO— C— H 
H— C— OH 
HO— 0— H 
HO— C— H 
OH»-OH 
L-Glacose. 

gno 

H— 0— OH 
H— C— OH 
HO— C— H 
H— d— OH 
CHi-OH 
L-Gxdose. 


CHO 
HO— C— H 
HO— C— H 
H— 6— OH 
H— C— OH 
CHj-OH 

d.-MaimoBe. 

CHjOH 

go 

HO — C — ^H 
H— d— OH 
H— 0— OH 
CHa-OH 

d.-EVQeto8e. 


CHO 

H— d— OH 
H— C— OH 
HO— d— H 
HO— C— H 
CHa-OH 

L-ManmoBe. 

CHaOH 

go 

H— C— OH 
HO— C— H 
HO— d— H 
CHa-OH 
L-Froetose. 


The configurations of the two iuactiye dicarbozyho adds of the 
duldtol senes, which are probably represented by mucic acid and 
allomuoio add, may be denoted by the following formules : — 


gooH 
H— C— OH 
HO— 0— H 
HO— g— H 
H— g— OH 
COOH 


COOH 
H— C— OH 
H— g— OH 
H— g— OH 
H— g— OH 
COOH 


This manner of expressing configuration can also be adopted in the 
case of the pentoses ; its use is even more advantageous in the case ot 
tbemiore complex molecules of the heptoses, ootoses, &c., where the 
ambigniiy of the signs + and — constantly becomes greater. The 
configurations of the two pentoses, for example, and of the tri- 
hydroxyglutaric adds obtained there&om, may be represented by the 
following projections : — 
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CHO 

H— C— OH 
HO— 0— H 
HO— 6— H 
CHs-OH 

Arabinose. 


CHO 

H— C— OH 
HO-6— H 
H— 0— OH 

6h,-oh 

Xjloae. 


OOOH 
H— 0— OH 
HO— 6— H 
HO— C— H 
OOOH 

AotiTe iuad from 
aiabmoBe. 


gooH 
H— g— OH 
HO— C— H 
H— 6— OH 
OOOH 

InaetiTe acid from 
xylose. 


The advantage of the new formnlee is moie particnUirly noticeable 
in considering those reactions in which an increase or decrease in the 
nnmber of asymmetric carbon atoms takes place ; as, for example, in 
the oxidation of levnlose to inactiye tartaric acid ; this change is very 
simply expressed in the following way : — 


CH,OH 

CO 

HO— 6— H 
H— C— OH 
H— g— OH 
OH,*OH 

d -Fructose. 


COOH 
H— C— OH 
H— C— OH 
OOOH 

liiactiTe tartaric acid. 

F. S. K. 


Stachyose. By A. v. Plakta and B. SchttIiZB (Per., 24, 
2705—2709). — Stai^yose (Absfer., 1890, 1088), like raffinose, is a 
triose, and on inversion it yields galactose, grape sugar, and levnlose ; 
mannose and pentoses could not be detected in the solution of the 
inverted sngar. Since stachyose yields 37 — 38 per cent, of mncio acid 
on oxidation with nitric acid, it may be assumed that the molecule of 
this sugar is formed by the oombinatiou of 3 mols. of galactose either 
with 2 mols. of grape sugar and 1 mol, of levnlose, or with 1 mol. ot 
grape sugar and 2 mols. of levnlose ; it is probable, therefore, that 
sta^yose has the molecular formula GssHmOjb* F- S. K. 

Lupeol. By A. Likiernik (Her., 24, 2709 — ^2710). — Lupeol (this 
vol., p. 651) may be considered as a homologue of a- and ^S-amyrin 
(compare Yesterberg, this vol., p. 165). The relationship of lupeol to 
the amyrms is shown by the fact that they all give substitution, and 
not ad^tive, products with bromine ; a chloroform solutiou of each of 
the three compounds turns reddish- violet on the addition of acetic 
anlxydride and a little concentrated sulphuric acid. F. S. K. 

Gonversioxi of Starch into Dextrin by the Butyric Feirment. 
By A. Yilliers {Gompt rend.^ 113, 144 — 145). — When starch paste 
is inoculated with the butyric ferment and kept at 40®, the rotatory 
power at drst increases, reaches a maximum after 2^ days, and then 
slowly decreases, the starch almost entirely disappearing. When 
filtered through biscnit porcelain, and kept at 40° tor several days, 
the rotatory power of the solutions undergoes no further change. 
They ^ve no starch reaction with iodine. IB a small quantify of 
starch is added to the sterilised solutions, and they are then kept at 
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40®, tlie stapcli disappears after some days, but the rotatory power of 
the liquid remains practically unchanged. 

In the conversion of starch into dextrin by the action of the 
butyric ferment, the latter secretes a soluble product capable of pro- 
ducing the conversion in the absence of any organisms. This 
product is formed continually in very small quantities, and its 
activity seems to be exhausted almost as fast as it is formed. 

C. H. B. 

Bleaching of Cotton by Hydrogen Peroxide. By Pjbud’hommb 
{Gompt* r&nd,, 112, 1374 — ^1376). — The superiority of the results 
obtained in bleaching cotton when calcined magnesia is added to the 
hydrogen peroxide used is due to the formation of magnesium per- 
oxide, which is more stable than hydrogen peroxide at 100®. 6 per 

cent, hydrogen peroxide, diluted with 10 pits water and boiled for 
half an hour, has its titration value reduced to one-tenth of that 
shown before boiling. If calcined magnesia, to the amount of 5 per 
cent, of the weight of hydrogen peroxide, be added, the titration 
value is only reduced to nine-tenths. Magnesia is subjected to the 
action of 3 per cent, hydrogen peroxide for some time at the ordinary 
temperature, filtered, washed, and dried at 100 — 105® ; the active 
oxygen, titrated with permanganate, corresponds with the formula 
3Mg(OH)2 MgO(OH )2 for the dry product. This substance has 
an alkaline reaction, and loses all its active oxygen at about 300®. 
Magnesium peroxide is also formed when the metal is dissolved in 
hydrogen peroxide. 

Zinc and cadmium also form peroxides ; that of zinc has probably 
the formula 2ZnO + ZnO(OH) 2 - 

Hydrogen peroxide has a direct action not only on the various 
colouring matters present, but even on such substances as ceUulose. 
ifatty substances give oS. much carbonic anhydride on boiling with 
hydrogen peroxide, due to the oxidation of the glycerol set free by 
the saponification brought about by the magnesia employed in the 
process. Slightly acid hydrogen peroxide attacks neutral fats on 
boiling, liberating fatty acids and disengaging carbonic anhydride. 
CTnder the joint action of magnesia and hydrogen peroxide, the fatty 
4i.cids are oxidised with production of carl^nic anhydride. Oleic acid 
IS, under these conditions, partially transformed into palmitic acid, 
just as when treated with caustic potash. 

In bleaching by hydrogen peroxide, cellulose is converted into 
oxycellulose, recognised by dyeing with basic colouring matters which 
fix on oxycellulose without a mordant. The alteration of cellulose is 
greater if impregnated with concentrated caustic soda before treating 
it with hydrogen peroxide. 

This action of hydrogen peroxide is greatly augmented by the 
presence of metallic oxides, which appear to serve as vehicles for the 
active oxygen ; the bleaching, therefore, should be preceded by treat- 
ment with a very dilute acid. A piece of cloth mordanted with 
iron, chromium, and aluminium, and boiled for one or two hours 
with magnesia and hydrogen peroxide, is strongly attacked in the 
mordanted portions. The action of hydrogen peroxide on cellulose 
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presents greasy analogies witli that of cuprammoninm solutions, which 
also act as osiidising agents, forming oxycellnlose. 

Cotton cloth treated with caustic soda at 86** and thoroughly 
washed is acted on more strongly by cuprammoninm solutions of 
modemte concentration than cloth not so treated. It is concluded 
that, contrary to the received opinion, cellulose is attacked and 
sufiEers transformation under the action of Schweitzer’s reagent. 

W. T. 

XTreides from Normal Acids. By C. Matignon (Oompt rend,^ 
112, 1867 — 1369). — The heats of combustion of formylcarbamide and 
acetylcarbamide are respectively +207*3 Cal. and +860 9 Cal.; the 
corresponding heats of formation are +119*3 Cal. and +129 Cal. 

In accordance with the difference, 153*6 Cal., between the heats of 
combustion of these two successive homolognes, there is great 
similarity in their reactions with the same reagents. Formic and 
acetic acids di&r considerably in properties, and the difference 
between the heats of combustion of these acids taken in the solid 
state is only 140 Cal. 

Formic acid and urea in solution combine with liberation of 
+13*4 Cal., whereas acetylcarbamide is not formed from acetic acid 
and urea in solution, as the reaction would require an absorption of 
0*2 Cal. The synthesis of acetylcarbamide from acetamide and urea 
has not been accomplished ; it would require an absorption of 
12*5 CaL Acetylcarbamide and formylcarbamide yidld flocculent 
precipitates with mercuric dbdoride and potash. The formula of the 

compound with formylcarbamide is probably COH*N<^®>BrH. 

Urea acetate, 00N2Hi,C2Hi02 + 2H3O, forms large, deliquescent 
crystals ; the heat of solution at 16° is —8*8 Cal. at a concentration 
of ^ mol. per litre. Its heat of formation is +3 1 Cal. ; the small- 
ness of this number accounts for the easy dissociation of the salt by 
water. W. T. 

Products of Ozidatiou of Uric Acid. By C. Matignon {OompL 
read., 112, 1263 — ^1266). — AUantoin, — ^Heat of combustion at con- 
stant pressure, +413*8 CaL; heat of formation, +170*4 CaL; heat of 
dissolution at 15", —7*5 Cal. 

Alloxom , — ^Heat of combustion, +278*5 CaL; heat of formation, 
+236*7 CaL; heat of dissolution, +4*1 Cal., —4*2 Cal., and -9*0 
Cal. in the three states of hydration respectively. 

Alloxantin , — ^Heat of combustion, +586*3 CaL; heat of formation, 
+513*1 Cal. ; heat of dissolution at 15°, —9 CaL 

C404NJBE2 sol. + H2O sol. = C406N2H4 develops +9*0 CaL 
sol. + 3H2O sol. = 

0405N'2H4,8H20 sol „ + 6*9 CaL (3 x 2*3). 

It follows that the entrance of the first molecule of water into the 
molecule of alloxan causes a development of heat almost as great as 
the heat of hydration of phosphoric anhydride, and this result confirms 
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Baeyer’s view, tliat the componnd 0404 Kr 3 H 3 is the anhydride of 
alloxan. 

O 5 O 3 N 4 H 4 sol. + 0 gas + H 3 O liq. = C 403 !N^ 4 H 8 
diss. + COa gas develops ^-40*1 Cal. 

O 6 O 3 K 4 H 4 sol. + 0 gas + 2 HaO liq. = 

0406 T^^aH 4 diss. + COlSTalii diss „ +23"7 „ 

It would seem, therefore, that the oxidation of nric acid should 
always prodace allantoin, and this is true so long as no secondary 
reaction takes place with the same velocity as the principal reaction ; 
for example, when potassium permanganate is the oxidising agent. 
If, on the other hand, nitric acid is the oxidising agent, nitrons acid 
is formed, and this at once attacks the urea, and ^e heat developed by 
this simultaneous secondary reaction is sufficient to turn the balance 
in &vour of aUoxan. The thermochemical results explain the well- 
known fact that the action of oxidising agents on uric acid yields 
either allantoin or alloxan, but never both at the same time. 

0. H. B. 

Parabanic and Oxalnric Acids. By G. Matiokox rend,^ 

113, 198 — ^200). — Parabanic Add . — ^Heat of combustion, -f 212“7 Oal.; 
heat of formation, +139*2 Oal.; heat of dissolution at 20®, —5*1 Oal. 

Oxaf/aric Add. — ^Heat of combustion, +211 Oal. ; heat of formation, 
+209*9 Cal. 

The formation of parabanic acid from oxalic acid and urea would 
develop +2*2 Oal., and the formation of oxaluric acid would develop 
+2*6 Oal. These numbers are very low, and explain the difficulty of 
passing directly from urea to the ureides. The conversion of para- 
banic acid into oxaluric acid by elimination of water would develop 
only +0*3 Cal. 

A cold solution of potassium hydroxide, containing 1 gmm-molecule 
in 20 litres, rapidly converts both parabanic acid and oxaluric acid 
into normal potassium oxalate, the change in the case of parabanic 
acid being accompanied by the development of +24*4 Cal., the acid 
being solid and the potash and the products dissolved. The heat of 
formation deduced from this result is 138*7 Oal., whilst the direct 
determination gives 139*2 Oal. 

Potassium oxalurate, prepared by dissolving oxaluric acid in an 
equivalent quantity* of potash solution and evaporating the liqnid. is 
different from the oxalurates described by Menschutkin and Strecker 
respectively. It crystallises in stellate groups of slender, anhydrous, 
prismatic needles. 

O 3 O 4 F 3 H 4 sol. + KOH sol. = sol. 

+ H 30 sol develops +30*2 Cal. 

The action of the first equivalent of potash on oxalic acid develops 
+34*2 Oal. 0. H. B. 

Action of Diazobenzene Chloride on Acetone. By E. Bam- 
berger and P. WuLZ (Per., 24, 2793 — 2797). — A study of the proper- 
ties of a hydronaphthol obtained from tetrahydronaphthylene oxide 
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(this voL, p. 1073) led Bamberger to the conclusion that compounds 
containing the radicle OH 2 *CO (or CHICH-OH), whether belonging 
to the fatty or the aromatic series, must be capable of forming colour- 
ing matters on treatment with diazotised bases in the presence of 
alkalis. This opinion has 'been verified with acetone, acetaldehyde, 
propaldehyde, oenanthaldehyde, acetophenone, camphor, &c, all of 
which give intense, dark claret coloured solutions. Formaldehyde, 
which does not contain the radicle, does not give the reaction, but, on 
the other hand, substances like lactic acid and dextrose, and, in par- 
ticular, ethylenic compounds, such as allyl alcohol, dihydronaphthalene, 
dihydrobenzaldehyde, &c., form colouring matters under the condi- 
tions named. 

When a mixture of acetone (12 grams) with a solution of diazo- 
benzene chloride (prepared from 18*6 grams aniline) is slowly stirred 
into careftilly cooled 20 per cent, aqueous soda (200 grams), a red 
coloration is produced, and the mixture becomes turbid, finally de- 
positing a brownish-black resin. The product can be obtained in a 
crystalline form by dissolving it in well-cooled sulphuric acid, and, 
after 12 hours, pouring the deep blue solution on to ice, drying the 
reddish-brown, fiocculent precipitate, and then carefully extracting 
with ether. On evaporating the deep red ethereal solution, a 
crystalline residue is obtained which can be purified by repeated 
crystallisation from alcohol. The compound has the composition 
Ci 6 Hi 4 lir 20 , and is more probably a bis-hydrazone of mesoxalaldehyde 
than a disazo-derivative of acetone. It crystallises either in lustrous, 
gamet-red prisms, showing an intense, steel-blue, metallic shimmer, 
or by rapid crystallisation in tufts of flat needles, melts at 134 — ^135®, 
and dissolves easily in the ordinary organic solvents, but only very 
sparingly in water. It has feebly basic properties, and dissolves in 
concentrated mineral adds, forming deep violet-blue solutions, from 
which the colouring matter is precipitated unchanged on the addition 
of water. The compound is destitute of tinctorial power, but its 
sulphonic acid, contained in the aqueous solution after extraction with 
ether, dyes wool and silk a bright chestnut-brown in an acid bath. 

In the concluding portion of the paper, the authors draw attention 
to the difference between this reaction and that employed by Penzoldt 
and Fischer for the detection of aldehydes (Abstr., 1883, 829). 

W. P. W. 

Ethereal Nitrosocyanacetates. By P. T. Mullbb (Oompt 
rmd,^ 112, 1372 — 1373). — These salts are prepared by the action of 
amyl nitrite on the sodium derivatives of ethereal cyanacetates, 
with subsequent treatment of the sodium salts produced with sulph- 
uric add. 

Bthyl NitrosocyaTiaeetate * — ^An equivalent quantity of sodium dis- 
solved in absolute alcohol is added, little by little, to ethyl cyanacetate 
(1 moL), and amyl nitrite (1 mol.) is added, in small portions at 
a time, to the resulting mass, which is then heated to 60 — 60®. It is 
coole<^ washed with eSier, and precipitated with dilute sulphuric acid. 
The oil is dissolved in eliier, dried, and crystallised hy evaporation. 
B&yl nitrosocyanacetate, 3SrO*OH(OISr)*OOOEt, forms small, white 
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crystals, melts at 127 — ^128®, and is very soluble in water, alcohol, and 
ether, less so in benzene. The sodium salt crystallises in small, 
yellow, fibrous prisms containing 5 mols. H3O. It is formed directly 
by the action of amyl nitrite on ethyl sodiocyanacetate ; the product 
is evaporated to d^ess and dissolved in alcohol ; the salt is precipi- 
tated by the addition of benzene. 

Methyl mtrosocycmacetate is obtained, by the same method as its 
homologue, in the form of small, tabular crystals melting at 119®. 
The sodium salt occurs in yellow, &t prisms containing 1^ mols. £[30. 

W, T. 

Cyanostearic Acid, Hexadecylmalonamic Acid, and Hexa- 
decylmalonic Acid. By 0. Hell and J. S^domskt (Bar., 24, 
2778 — ^2786). — a^Cyanostearic acidf GN^GxjHitrCOOM, is prepared 
by dissolving ethyl a-bromostearate (this vol., p. 1336) (50 grams) in 
alcohol, adding potassium cyanide (14 grams) dissolved in the smallest 
quantity of hot water, and heating the mixture in a refiux apparatus 
for 5—^ days, then collecting the dark precipitate, washing with 
alcohol, dissolving in water, adding sulphuric acid, filtering from the 
humus substance which separates, extorting with ether, and finally 
purifying the acid by cryst^isation from glacial acetic acid, and sub- 
sequently from a mixture of alcohol and light petroleum ; it forms 
small, iridescent, transparent plates or prisms, melts at 83*5®, and is 
I’eadUy soluble in alcohol, ether, and glacial acetic acid, but almost 
insoluble in light petroleum. When the acid is heated at 200—250®, 
carbonic anhydride is evolved and stearonitrile (Krafft and Stauffer, 
Abstr., 1882, 1274) is formed. 

SexcLdeoylmalcmamio acnd, CONH^'CnHsi-COOH, is obtained by 
boiling o-cyanostearic acid with alcoholic potash for 2 — 3 days, dis- 
tilling off ^e alcohol, dissolving the residue in water, precipitating 
with hydrochloric acid, redissolving in ether, and crystallising the 
plates which first separate from the ethereal solution from a mixture 
of light petroleum and a little alcohol. The acid forms delicate, silky 
scales, and is readily soluble in hot alcohol, ether, and hot benzene, 
but only sparingly in light petroleum; it begins to decompose 
below its melting point into stearamide (m. p. 108®), and when 
heated at 180 — 150®, it is completely convert^ into the latter. 

Hexadecylmalonic acid, Ci 7 Hm(CuOH) 3, is formed by boiling heza- 
deoylmalonamic acid with alcoholic potash for 3 — 4 days, or a-cyano- 
stearic acid with an excess of the latter for 6 — 7 days, isolating in the 
same manner as hexadecylmalonamic acid, and finally crystallising 
from glacial acetic acid ; it crystallises iu lustrous, pointed rhombic 
tablets, melts at 121*5 — 122®, and is readily soluble in alcoholic ether, 
hot benzene, or glacial acetic acid, but almost insoluble in light petr- 
oleum, and quite so in water. The acid is identical with the cetyl- 
malonic acid described by Guthzeit (Abstr., 1881,408). When heated at 
160 — 180®, hexadecylmalonic acid is converted into stearic acid with 
the evolution of carbonic anhydride. The salts likewise decompose 
on heating, as follows : the harium scdt at 270 — 290®, the cadmium salt 
at 250®, the zinc salt at 230®, the copper salt at 210®, and the siher salt 
at 190®. A. R. L. 
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Acids firom Baku Petrolenm. By 0. Aschan (Bar , 24, 2710 — 
2724 ; compare Abstr., 1890, 737). — Heptanaphtbenecarboxylie acid, 
08 Hi 402, bas been previously isolated by Markovnikoff ; it boils at 
237 — 239°, and is with difficulty rendered anliydrons. Tbe coefficient 
of refraction for sodium light is N = 1*4486, and the molecular 
refractive power = 38*7, which agrees with the theory. The acid is 
unaffected by bromine or potassium permanganate. The methyl salt 
boils at 190 — 192°; the spedfic gravity = 0*9367, 18°/18°. The 
potassiwm and sodium salts are crys&lline and readily soluble in watei* 
or alcohol. The calcium saU^ (Cj-dS.^00‘O)%GB,, crystallises from water 
in long needles, and is deposited in an amorphous condition on heating 
a cold, saturated solution. The barium salt is obtained in anhydrous, 
lustrous plates ; the siloer salt is amorphous. All these compounds 
resemble the corresponding hexanaphthenecarboxylates in general 
properties. The chloride^ OrHis-COOl, is a strongly refractive, dense 
liquid, which boils at 193 — 196® and gradually undergoes decomposi- 
tion. The amide^ G 7 Hi 3 *GONH 2 , is most readily prepared by heating 
the acid (6 parts) with ammonium thiocyanate (4 p£^s) until a por- 
tion becomes crystalline on cooling ; it is deposited from a mixture of 
ether and light petroleum in silvezy, lustrous plates; it melts at 
133®, but sublimes below 1CX)°, and l^ils at about 260® with slight 
decomposition. The compound is somewhat volatile with steam, and 
combines with hydrochloric acid and calcium chloride. The nitrile^ 
GtHi^GI^, is formed by the distillation of the preceding compound ; 
it boils at 199 — ^201° (corr.) and has a charaoteopistio smell; the 
coefficient of refraction is =: 1*4462. 

C 7 Hi 3 *hrH 2 » is readily prepared from the amide 
by Hofmann’s method ; the yield is 66 per cent, of theory. It boils 
at 161 — 153® (corr.), and is a colourless liquid, absorbing carbonic 
anhydride from the atmosphere, and giving Ihe ordinary reactions for 
primary amines. The hydrochloride forms large, lustrous plates, which 
are excessively soluble in water or alcohol, and are very hygroscopic ; 
the platmochUride crystallises in large, lustrous, golden, hexagonal 
plates. Attempts to prepare heptanaphthene alcohm by means of the 
diazo-reaction were not very successful ; a liquid was obtained which 
boiled at 161 — 163°: it was, however, coloured, and contained 
nitrogen. 

Heptanaphthenecarboxylic acid is oxidised on boiling with 10 parts 
of nitric acid (sp. gr. 1*3) ; acetic acid, carbonic anhydride, and oxalic 
acid are formed, together with a viscid, uncrystallisable liquid, which 
is readily soluble in water and which appears to be a polybasic 
hydroxy-acid ; the sUcer salt contains, as the mean of several analyses, 
61*12 per cent, of silver. By the prolonged action of phosphorus and 
hydriodic acid on heptanaphthenecarboxylic acid at 200 — 240°, a hydro- 
carbon is obtained which boils at 117 — 118°, and is identical with the 
octonaphtbene, GsHu, isolated by MarkovnikoffE from Gaucasian petr- 
oleum. The yield is 29 per cent. It thus appears that the naphthene 
acids are simply monocarboxylic acids of the naphthenes. This portion 
of the paper concludes with some polemical remarks on a recent com- 
munication of Br. Zaloziecki, respe^ng the constitation of petroleum 
acids (compare this vol., p. 999). 
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Octonaplitlieiiecarl)oxy]ic acid, CsHieOa, lias been previously described 
by Markovnikoff; it boils at 251 — 263° (corr.), and bas a sp. gr. 
= 0*9893, 0°/0°; its coefficient of refraction is [n] = 1-453, and the 
molecular refractive power = 43*0. The methyl salt boils at 211 — 213° 
and is very hygroscopic. The barium, and cahium salts are not de- 
composed by carbonic anhydride ; the former is crystalline and spar- 
ingly soluble in cold^ water, but readily dissolves in alcohol. The 
cMoride is a dense, oily liquid, which boils at 206 — ^208® and slowly 
decomposes in presence of water. The amide crystallises from a 
mixture of benzene and light petroleum in large, thiu, lustrous plates, 
and melts at 128—129’. J. Bl T. 

Propylideiieacetic Acid. By P. Otx {Ber., 24, 2600— 26(Wi). — 
Propylideneacetic acid is obtained by warming equal weights of 
malonio acid and propaldehyde with half the weight of acetic acid on 
the water-bath as long as carbonic anhydride is evolved. The reac- 
tion usually takes from 3 to 4 days. The mixture is then fractionally 
distilled ; the fractions boiling at 180 — ^200° and 200 — 220® contain the 
greater part of the product. From former experiments, the product 
is known to be a mixture (this vol., p. 821) ; it was worked up as 
follows : — The fraction boiling at 180 — 200° is neutralised with 
baa-ium carbonate, evaporated to dryness, and extracted with absolute 
alcohol until quite white. It is then dissolved in water, the solution 
evaporated until a crust separates, which dissolves on cooling, and to 
the clear cold solution alcohol is added until a considerable portion 
of the salt is precipitated. The precipitate is then dissolved by 
heating the mixture, and, on cooling, the barium salt separates in 
large, nacreous leaves. Barium prop^ideTieacetate crystallises without 
water, is very characteristic, is insoluble in absolute alcohol, easily 
soluble in water, and more so in cold than in hot water. Pure propyl- 
ideneacetic acid is obtained by decomposing the above salt with 
hydrochloric acid, and extracting with ether. It has an odour somewhat 
like that of crotonio acid, is quite colourless, boils at 193-5°, and is 
sparingly soluble in cold water. The caldwn salt crystalhses with 
1 mol. H 2 O, is more soluble in cold water than in hot, and 
crystallises in beautiful needles on heating the cold saturated solu- 
tion in a sealed tube. It is easily soluble in cold water, less readily 
in absolute alcohol, and separates from the latter in aggregates of 
small needles. 

On examining the mother liquors of the crude barium propylidene- 
acetate, the authors separated a salt which they identified as barium 
cthylidenepropionate ; and they point out that this explains the for- 
mation of a small quantity of lactone, observed by Zincke and 
Bluster on boiling the bromovaleric acid obtained from their propyl- 
ideneacetic acid with water. 

The authors have also prepared the dibromides from the three 
isomeric adds, allylacetic acid, ethylidenepropionic acid, and propyl- 
ideneacetic acid. 

Dibromallylacetic add is easily obtained solid, melts at 58°, is 
easily soluble in carbon bisulphide, more sparingly in petroleum, and 
crystallises from the latter in small, lustrous leaflets. 

VOL. LX. 5 e 
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The dibromides from the otter two isomerides were at first oils ; 
bat after some time the dibromide from etliylideiiepropionio acid 
solidified, and on adding a crystal of this to the dibromide from prop- 
ylideneacetic acid it also solidified. Both dibromides crystallise in 
large, broad needles from carbon bisalpbide, and in large, measurable 
prisms from petroleum. They both melt at 64 — 66®, and are identical 
in crystalline form and in all other properties. E. C. it. 

Polymerides of Bicinoleic Acid. By Scheueeb-Kestuer {Gompt. 
rend.y 113, 201 — 203). — Castor oil, when heated with water at 
160®, splits np into glycerol and a mixture of lincinoleic and diricin- 
oleio acids in about equal molecular proportions. The degree of 
polymerisation increases with the temperature, the molecular weight 
of the acid being 709 after heating at 200®. i^the molecular weight 
increases, the energy of the acid function decreases, diricinoleic acid 
showing a feeble neutralising power. The polyricinoleic acids are de- 
polymeiised when heated with sodium hydroxide solution at a temper- 
ature above 100®, but very little change takes place below 100®. 

When ricinoleic acid is heated alone, it gradually polymerises, and 
finally yields pentaricinoleic acid with a molecular weight of 1418. 

0. EL. B. 

Solid Prodnct of the Oxidation, of Drying Oils. By A. Livaohe 
(Comjpt rend., 113, 136 — 139). — ^When the product of the oxidation of 
drying oils is placed in various solvents there is no apparent action, but 
after prolonged contact the product becomes more transparent and 
swells up, whilst at the same time the liquid becomes coloured- These 
phenomena are best seen when bensene is used. If the oxidised oil is 
triturated with one of the solvents, it rapidly swells up and becomes 
so finely divided that it forms a paste. If an excess of solvent is 
added, the i^rticles composing the paste quickly become suspended 
in it. By tritnuration wim successive quantities of the solvent until 
the latter no longer becomes coloured, the substance is separated into 
two parts, one soluble and coloured, the other insoluble, transparent, 
and gelatinous. If the gelatinous matter is allowed to dry, it forms 
an elastic and readily friable solid. When the solvent is allowed to 
evaporate, it leaves a sticky residue which welds at low temperatures. 
It is evident that the product of the oxidation of drying oils is very 
similar to caoutchouc. Solvents separate both of them into an in- 
soluble and a soluble portion, and if the liquid is allowed to evaporate, 
the dissolved matter acts as a cement and forms a residne that is 
seemingly homogeneous. Oxidised oil can be prepared in large quanti- 
ties by sdlowing oil to drop on sheets of cloth hung vertically, so that 
a very thin layer is exposed to the action of the air, oxidation 
'taking place more rapidly if the ix)om containing the cloths is 
heated. When the oxidised oil is triturated with a solvent and the 
solvent is allowed to evaporate, a residue is obtained that may be 
used in place of indiarubber for many purposes, 0- H. B. 

Pr^aratioix of Lactic Add. By Gr. Jacquemin {Bull. 8oc. Ghim.^ 
[8], 5, 294 — ^29^), — A wort is made by mashing malt at 60® and 
compl^Qg the exhaustion at successive temperatures of 60®, 63®, 
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and 65°; finally the wort is boiled, cooled to 45°, and a carbonate is 
added with the pure lactic ferment. Pare cultivations of the latter 
are made in barley wort to which calcinm carbonate is added. The 
fermentation is carried out in vessels which are maintained at 45° 
by means of steam coils or hot- water pipes; the vessel should 
either be hermetically closed and furnished with a gas siphon, or 
covered with a double cloth in order to allow the escape of carbonic 
anhydi’ide and prevent entrance of dust ; a tube is also arranged by 
which filtered air is introduced to the base of the vessel once or twice 
during the day in order to agitate the liquor. The fermentation is 
complete after a lapse of five or six days. 

The resulting solution of calcium lactate is freed from nitro- 
genous matters by the addition of tannic acid or of a tannin extract, 
and crystalline calcium lactate is obtained on evaporation of the 
filtrate. T. G. K 

D^ydracetic Acid. By D. Tivoli (Gazzetta, 21, 414 — 420). — 
When a mixture of dry dehydracetic acid (50 grams) and lime 
-(260 grams) is distilled, a brown oil (20 grams) is obtained, which on 
redistillation from lime and fractionation ;yields acetone, mesityl 
oxide, and parametaxylenol, OeH^Mes'OH, melting at 62*5° and boiling 
at 225“ (compare Abstr., 1878,411 ; 1884, 737), 

The formation of an aromatic compound directly from dehydracetic 
acid, in this manner, being difficult to understand, the author sug- 
srests that the xylenol may be a condensation product of the acetone. 
Bv the action of lime on acetone, Pittig (Annalen, 110, 32; 112, 
311) obtained a substance melting at 28° and boiling at 210 — ^220° 
to which he assigned the formula GsHuO, and the name phorone. 
The author, on preparing this substance, only obtained it in verv small 
quantity, but suspects it to be xylenol. W. J. P. 

Homologaes of Malic Acid. By A. Michael and G. Tissot 
«(J5er., 24, 2544 — ^2646). — ^In a recent paper, Bischoff states that 
Fittig has obtained ethylmethylmalei’c anhydride by the action 
of pyruvic acid on pyrotartaric acid. The authors, in the course of 
their work on the homologues of maHc acid, have also obtained this 
compound synthetically, and therefore communicate part of their 
results, although the investigation is not yet completed. 

In order, first of all, to settle the question of the constitution of 
citramalic acid, the authors have prepared methoxysuccinic acid, 
which, according to Morris (Abstr., 1880, 6) and Bredt (Abstr., 
1882, 162), is not identical with the first-named acid. They find, con- 
trary to Bredt’s statement, that the acid may be readily obtained by 
tbe action of nascent hydrogen cyanide on ethyl acetoacetate, and that it 
melts at 119“ instead of 106“. Citramalic acid prepared by 
Morawski’s method also melted at 119°, and behaved in exactly the 
same manner as methoxysuccinic acid, so that the two acids must be 
identical. 

Symmetrical ethyJmethyhmlic add may be readily obtained in a 
similar manner from ethyl ethylacetoacetate, and forms hygroscopic 
prisms, melts at 132“, and yields well crystallised salts. When 

5 e 2 
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heated, it passes almost quantitatively into ethylmethylmaleic an- 
hydride, which boils without decomposition at 226°, disolves only 
slightly in water, and jields salts of ethylmethylmaleic acid with 
alkalis. On the addition of acids to aqueous solutions of the salts, 
the anhydride is reprecipitated as an oil. 

Pyrocinchonic anhydride may be obtained in like manner from 
ethyl methylacetoacetate, and the authors are at present engaged on 
the further investigation of this compound. They also find that the 
) 3 - 7 -dicarboxyl- 7 -valerolactone described by Bach (Abstr., 1886, 
1012 ) may be readily obtained from the products of the hydrolysis of 
the cyanhydinn of ethyl acetosuccinate, and that the tribasic potas- 
sium salt obtained by boiling it with potash loses water on heating 
at 150° in a vacuum, forming an acid which may be identical with^ 

cinchonic acid. H. Gr. 0- 

« 

Thermochemistry of Humic Acid from Sugar. By Blbihelot 
and Andr ]6 (^Compt. rend., 112 , 1237 — ^1245). — Humic acid from sugar 
(this vol., p. 1089), prepared by separation from its alkali salts, and 
dried rapidly at a low temperature, had a composition agreeing with 
the formula 20 ibHi 607 + CisHuOa. Its heat of combustion was 
5880 cal. at constant volume ; consequently the heat of formation at 
constant pressure is 731 cal. for 1 gram. If the oxygen united with 
the hydrogen to form water, and the latter combined with the carbon 
and the surplus of hydrogen, the formation of the humic acid would 
absorb 628 cal. 

Oi 8 -f- Hie 4-07 = 0 i 8 Hie 07 develops +265*9 Oal. 

Hi 4 + O 7 = 7HeO •«••••.•••••••• ,, +483*0 ,, 

GiS + H ;5 + 7 H 3 O = CisHieO? . • • « absorbs —“217*1 ,, 

How Oe + G 6 H 2 O = OsH^Oe absorbs —109 1 Cal., and hence the 
conversion of 306Hi20e into CwHieO? is accompanied the liberation 
of about +110 Cal. 

Humic acid dried at about 100° swells up, forms a pasty mass in 
contact with water, but dissolves to a very slight extent only. There 
is, however, a considerable development of heat ; CisHieOe + H 2 O = 
C,sH« 07 develops + 13*7 Oal., the heat of hydration of acetic anhydr- 
ide being +13*9. It is remarkable that the acid tends to lose water 
and pass into the anhydride even at the ordinary temperature. 

Humic acid is tnbasic ; neutralisation by the first equivalent of 
potassium hydroxide develops +18 Cal., and the salt formed is insolu- 
ble and highly stable. Addition of a second and thii*d equivalent of 
alkali develops a further quantity of +6 Cal., with formation of bi- 
basic and tribasic salts. SVeshly precipitated humic acid, when left 
in contact with its mother liquor, rapidly passes into the same condition 
as the air-dried acid. 

Humic compounds, similar to those which exist in soils, attain their 
degree of hydration in presence of alkalis, being dehydrated 
in presence of acids. C. H. B. 

A FoifttraBevuli^ Acid. By A. Ludwig and E. A. Kehbeb 
(B ar., 24^ 2776 — 2778). — ^When a solution of levulinic acid (23*2 
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grams) in water (300 c.c.) and one of sodium hydroxide (16 grams) 
in water (160 c.c.) are successively added to furfuraldehyde (19-2 
grams) dissolved in 99 per cent, sdcohol (200 c.c.), and the mixture 
is heated for five minutes at 60®, then cooled with ice and carefully 
acidified with hydrochloric acid, a precipitate is produced which is 
found to consist of a crystalline and a pulverulent compound ; these 
are mechanically separated. The former is purified by crystallisation 
from hot ether, andforms faintly yellowish-coloured prisms, having the 
composition of & fuTfurallevulimc acid, OioHioO*; it is very sparingly 
soluble in cold water and boiling light petroleum, readily soluble in 
hot alcohol or ether, and very easily in chloroform and benzene. 
The siher salt, GioHsOiAg, is not very sensitive towards light; 
the calcium salt, (OioH904)20a + 2H3O, crystallises in yellow needles- 
The acid iJielts at 113® without perceptible decomposition, but after 
resolidification at 8 — ^9° lower, having in fact then the same melting 
point as the above-mentioned pulverulent compound, which appears 
to be an isomeride, and seems also to be produced when the fcu*fur- 
allevulinic acid is crystallised from boiling water ; this may be due 
to the fact that in the latter operation the acid melts prior to dis- 
solving. Further experiments are in progress. A. Br. L. 

Decomposition Products of o-Hydroxy-acids. By H. v. Pech- 
MANJT (Jinnalen, 264, 261 — 309). — An exhaustive investigation of 
coumalinic acid, a compound obtained by treating malic acid with 
concentrated sulphuric acid (compare Abstr., 1884, 1124), has proved 
conclusively that it is a derivative of an unsaturated lactone (cou- 
malin), and that its constitution is expressed by the formula 

CO<^0§>C-OOOH. 

Coumalinic acid is best prepared by heating anhydrous malic acid 
<(50 grams) on the water-bath with a mixture of concentrated sulph- 
uric acid (75 grams) and 10 — ^12 per cent, anhydrosulphuric acid 
• (75 grams); when the evolution of carbonic oxide ceases, which is 
usually the case in 1^ — 2 hours, the solution is carefully mixed with 
ice (200 grams), kept over night, the precipitated acid separated 
by filtration, washed with ice-cold water until almost free from sulph- 
uric acid, and then dried on porous plates ; the acid in the mother 
liquors and washings is extracted by shaking six times -with ether. 
The total yield of the crude product is about 80 per cent, of the 
theoretical, but it contains fumaric acid and traces of trimeslc acid ; 
it can be purified by dissolving it in water at 70 — 80°, shaking the 
solution with animal charcoal, and then extracting the acid with 
ether. It crystallises from methyl alcohol and glacial acetic acid in 
colourless prisms, turns reddish at 200°, and melts at 205 — ^210° with 
decomposition ; it boils at about 218° under a pressure of 120 mm. 
with partial decomposition, and when heated carefully it gives a 
sublimate the edges of whidi have a characteristic rose-colour. It is 
insoluble in chloroform, benzene, and light petroleum, and only 
sparingly soluble in cold water, ether, acetone, and ethyl acetate, but 
moderately easily in methyl alcohol, glacial acetic aci^ and alcohol ; 
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its solution in water and dilute acids undergoes decomposition on 
boiling, with evolution of carbonic anhydride and formation of croton- 
iildehyde, the solution turning brown. When boiled with barium 
hydroxide, it is decomposed into formic acid and glutaric acid (m. p. 
1552 — 134°). It is decomposed by cold alkalis, and it reduces 
Fehling’s solution and ammoniacal silver nitrate solution (in presence 
of soda) on boiling ; with boiling acetic anhydride, it gives an in- 
tense, brownish-red coloration. Small quantities of coumalinic acid 
are most easily detected by converting the acid first into the methyl 
salt, and then into the characteristic anQ (m. p. 140°) previously de- 
scribed (JfOC. cit) ; this reaction can be carried out with as small a 
quantity as 0*02 gram of the acid, if it is not very impure. All the- 
<^ts of coumalinic acid are decomposed on boiling with water, yielding 
a carbonate and crotonalddiyde. The magnesium salt, (0aH304)2Mg 
4- 6H2O, crystallises from warm water in colourless prisms; the 
zinc salt (+ 6H3O) also crystallises very well. The barium salt, 
(C6H804)2Ba + 2H3O, is a slightly coloured, crystalline powder, more 
readily soluble than the salts just described. The silver salt is colour- 
less, but turns black on exposure to light in a dry condition. The 
mercurous salt is a colourless, granular compound. The salts of the 
alkalis are very readily soluble in water, but more sparingly in 
alcohol. A 5 per cent, solution of the barium salt gives precipitates 
with ferric chloride and with bismuth nitrate, but not with solutions 
of copper, cadmium, lead, manganese, or mercuric salts. The 
methyl salt (Zoc. dt) boils at 178 — ^180° under a pressure of 60 mm., 
and at 250 — 260° under the ordinary atmospheric pressure without 
appreciable decomposition ; it cryst^ses well &om hot water, &c,, 
melts at 73 — 74°, and is decomposed by water and alkaline carbonates 
(see below). The ethyl salt, OeHaO^Bt, prepared by treating the 
acid with alcohol and sulphuric acid, melts at 36°, boils at 262 — 265°, 
and resembles the methyl salt in its behaviour with solvents ; when 
treated with aniline, it is converted into a yellow, crystalline amZ, 
which melts at 121°. The chloride^ CsHsOa-OOCl, is formed when 
crude coumalinic acid is moistened with phosphorus oxychloride, 
and then warmed with phosphorus pentachloride on the water-bath, 
an energetic reaction taking place; it boils at about 180° under 
a pressure of 80 mm., and the distillate solidifies on cooling to a mass 
of crystals, which could not, however, be obtained free from phos- 
phorus. 

The formation of coumalinic acid from malic acid is due to the 
intermediate production of f ormylacetic acid ; this is proved by the 
fact that ethyl sodioformylacetate (compare Wislicenus, Abstr., 1888, 
129) is readily converted into courualinic acid on treatment with con- 
centa:!ated sulphuriG acid. The sodium derivative just referred to is 
without doubt a derivative of ethyl formylaoetate, as, when treated 
with resorcinol in presence of sodium ethoxide, it yields umbelliferon, 
just as resoroinol and ethyl acetoacetate give )3-methylumbelliferon. 

^Nitrosppropionic add (pdrmdoformylacetio add), 

HOHrOH^OHa-OOOH, 

is obtained when dilute (1 : 5) soda (140 — 150 c.c.) is gradually added 
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to a well-cooled mixture of coamalinic acid (20 grams), hydroxyl- 
amine hydrochloride (20 grams), and water (100 c.c.), and the solution 
then carefully warmed on the water-bath for 10 — 20 minutes ; after 
cooling, sulphuric acid is added until the solution colours tropaeoline 
paper violet, and the product is then extracted with ether. It separates 
from ether in colourless crystals, melts at 117 — 118° with decomposi- 
tion, and is readily soluble in water and alcohol, but only sparingly in 
ether, and insoluble in chloroform, benzene, and light petroleum ; it is 
decomposed by sodium carbonate and by boiling water, with evolution 
of carbonic anhydride, and it reduces Feliling’s solutionandammoniaoal 
silver nitrate solution on warming. In its aqueous solution, copper 
acetate produces a light-blue, crystalline precipitate, and ferric chloride 
a reddish-brown coloration; when warmed with acetic chloride in 
ethereal solution, it is converted into a compound which crystallises in 
colourless prisms, melts at 144 — ^145° with decomposition, and gives 
a wine-red coloration with an alcoholic solution of ferric chloride. 
When the acid is kept for a long time, it is transformed into a porous, 
hygroscopic substance, which is insoluble in ether and alcohol. The 
molecular weight of )3-nitrosopropionic acid was determined by 
Raoult’s method, and found to be in accordance with the molecular 
formula given above ; that it has the constitution assigned to it is 
proved by the following facts: — 1. When boiled with dilute sulphuric 
acid, it is decomposed into hydroxylamine, acetaldehyde, and carbonic 
anhydride. 2. On reduction, it is converted into j3-amidopropionic 
acid (/3-alanme), which can be easily isolated in the form of the 
sul^hone described below. 

The most plausible explanation of the formation of )3-nitrosoprop- 
ionic acid from coumalinic acid is that the latter is first converted 
into formylglutaconio acid, OOOH*OHICH*OH(OHO)'COOH, by 
direct combination with 1 mol. H^O ; this hypothetical intermediate 
product probably undeigoes intramolecular change into a compound 
of the constitution OOOH*OHi*OH:C(OHO)-OOOH, which is then 
decomposed into 2 mols. of formylacetic acid by combination with a 
second molecule of water. 

BmzenesuJ^JiMe^^alamne^ S 02 Ph-lirJE[- 0 H 2 'CHa*C 00 H, is obtained 
when j3-nitrosopropionic acid is reduced with sodium amalgam, and 
the crude product shaken with soda and benzenesulphonic chloride ; 
it crystallises from water in colourless plates or prisms, melts at 
111 — 112°, and is readily soluble in most ordinary solvents except 
cold water. 

Methyl Mhydrogm trimesate, GjoHeO^, is easily obtained by treating 
methyl coumalinate with dilute soda (1 mol.) at the ordinary tem- 
perature, and then acidifying the solution ; on keeping for a long 
time, the product is deposited in colourless prisms, and can be recrys- 
tallised from boiling water. The yield is 30 — 40 per cent, of the 
methyl coumalinate employed. It crystallises with 1 mol- H 2 O, which 
is expelled at 106®, melts at 206 — ^208®, and is readily soluble in 
alcohol and ether. WThen methyl coumalinate is kept for some days 
in contact with water, it is partially transformed into methyl di- 
hydrogen trimesate ; fz^ coumaHnic acid, on the other hand, seems 
not to give trimesic acid, even on treatment with alkalis. Trimesio 
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acid melts at al)ont 345 — 350® (in an air-bath) ; its ethyl salt crystal- 
lises in long, lustrous prisms melting at 133°, and the methyl salt in 
slender, lustrous needles melting at 144°. 

CH* CO 

GotmaUn^ obtained by the dry distillation 

of mercurous coumalinate in an atmosphere of hydrogen ; the yield is 
about 30 per cent, of the theoretical. It is a colourless oil of sp. gr. 
1*20006, 19'5°/4°, but it gradually darkens on exposure to the air ; it 
solidifies on cooling to a mass of crystals which melt at 5°. It boils 
at 120°, under a pressure of 30 mm. without decomposition, and 
under the ordinary atmospheiic pressure (717 mm.) at 206—209° 
with slight decomposition ; it is miscible with ail ordinary solvents, 
but it separates £L*om its aqueous solution on the addition of potassiur^ 
carbonate. It is not acted on by boiling water, but it is decomposfiia 
by alkalis with formation ot crotonaldehyde and carbonic anhydride. 

F. S. K. 

Orthocyanobenzyl Chloride and Orthocyanobenzal Chloride. 
By A, Drory (Ber., 24, 2563 — 2574). — Gabriel and Day (Abstr., 1890, 
1240), by the action of concentrated sulphuric acid on orthocyano- 
benzyl thiocyanate, have obtained a compound, C 8 H 7 l^S, which 
behaves both like a mercaptan and like a base. The author has 
examined the corresponding selenium compounds. 

OHhocyanobenzyl seLenocyariate^ ClT*C 6 H 4 *OH 2 *SeON’, is obtained by 
mixing an alcoholic solution of orthocyanobenzyl chloride with an 
alcoholic solution of potassium selenocyanate, and heating the mixture 
in a reflux apparatus for ^ | hour. It crystallises from benzene in 
compact, colourless, rhombohedra or prisms, melts at 121°, com- 
pletely decomposes at 200°, and is soluble in methyl and ethyl 
alcohol, ether, petroleum, carbon bisulphide, acetone, and benzene. 

Sehnophthalimidine (orthocyanobenzyl selenomercaptan), CbH 7 NSe, 
is obtained by gradually adding orthocyanobenzyl selenocyanate (10 
grams) to concentrated sulphuric acid (75 c.c.). Carbonic anhydride 
is evolved, and a clear solution is obtained. The mixture is poured 
into iced water, excess of sodium carbonate added, and the resulting 
emulsion extracted with ether. The product is a yellow oil, has a 
nauseous odour, partially solidifies on remaining in a closed vessel 
and melts again at 30°. It is soluble in chloroform, petroleum, 
benzene, alcohol, and ether, decomposes on exposure to air, yielding 
orthocyanobenzyl diselenide, and cannot be distilled without decom- 
position. It dissolves completely in acids, is precipitated from 
solution by alkalis, and is again dissolved by excess of alkalL The 
salts of selenophthalimidine crystallise well &om alcohol in prismatic 
needles, and are decomposed on evaporating the aqueous solution on 
the water-bath. The hydroGhloride is spaiingly soluble in water and 
alcohol, and is obtained in long, fiat, prismatic needles by evaporating 
an aqueous solution in a vacuum over sulphuric acid. The platina- 
cJdoride is precipitated as an orange-yellow, insoluble, and i^usible 
powder. The jpicraie is obtained as an intensely yellow, crystalline 
precipitate, is sparingly soluble in alcohol, and decomposes at 170° 
without melting. The hydrobromide crystallises in colourless, pids- 
matio needles, and melts at 264°. The svljphate crystallises irom 
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water in slender, silky needles, melts at 146 — 160“ with frothing, and, 
on boiling its aqueous solution, decomposes yielding selenophthalide. 

SelenopMhalimidine periodide, C8BtNrSel2, is obtained by heating 
orthocyanobenzyl selenocyanate (5 grams) with hydriodic acid (20 c.c. ; 
sp. gr. = 1*70) for five hours at 100“. The product is washed with ether 
and crystallised from alcohol. It crystallises in slender, dark-violet 
needles, melts at 223“ with decomposition, and is sparingly soluble in 
boiling alcohol, and almost insoluble in all other solvents. 

Orthocyanobenzyl methyl sel&iiide^ CjN’-CaHi'OHs-SeMe, is obtained by 
the action of methyl iodide (2 grams) on a solution of selenophthal- 
imidine hydrochloride (4 grams) in alcoholic potash. The product is 
distilled with steam and extracted with ether. It is a yellowish- 
brown oil, has an unpleasant odour, and distils at 180 — ^200® without 
decomposition. 

Orthocyanobenzyl diselenide^ (CN06H4“CH2)2Se2, is obtained when a 
solution of a salt of the compound G 8 n 7 NSe is treated with sodium 
hydroxide and extracted with ether. It crystallises in needles, melts 
at 108 — 110“ with decomposition, and is soluble in methyl and ethyl 
alcohol, benzene, chloroform, and carbon bisulphide. 

OS 

Selenophthalide^ OeHi^C obtained on allowing an alcoholic 

solution of selenophthalimidine to remain with excess of potash in a 
warm place ; ammonia is slowly evolved, and on distilling the mixture 
in a current of steam an emulsion is obtained which deposits short, 
nacreous needles of selenophthalide. It crystallises from alcohol in 
short, colourless leaflets, melts at 68°, and is soluble in alcohol, ether, 
and benzene. 

When orthocyanobenzyl chloride is heated to boiling in a reflux 
apparatus with copper nitrate and water, the blue colour of the solu- 
tion remains unaltered ; the chloride, however, completely dissolves, 
and on extracting the solution with ether, phthalide is obtained. Silver 
nitrate has the same action. Gabnel and Otto, however, obtained 
phthahde by the action of water alone on orthocyanobenzyl chloride 
(Abstr., 1887, 1036), and the author points out that as the colour of 
the above copper solution remains unaltered, the metallic salts are 
probably without action, and the water alone is necessary. 

Orthocyanobenzyl bromide^ CN^OsHA'OHaBr, is obtained by leading 
bromine vapour, by means of a stream of carbonic anhydride, into 
boiling oi’thotolunitrilo. It is easily soluble in alcohol, ether, benzene, 
petroleum, &c., sparingly in water, is volatile with steam, melts at 
7C°, distils witliout decomposition, and crystallises in the monosym- 
metrio system, a : 6 : e = 1*5363 : 1 : 0*9642 ; = 78“ 6'. 

Orthophthalaldehydio acid (m. p. 96“) is obtained when ortho- 
<^anobenzal chloride (2 grams) is heated in a reflux apparatus with 
silver nitrate (4 grams) and water (160 c.c.). 

Orthoeyanotriphenyhmtkane is obtained as follows ; — ^Aluminium 
chloride (7 grams) is gradually added to a mixture of oi*thocyano- 
benzal chloride (10 grams), and benzene (40 grams), and the mixture 
heated on the water-bath as long as hydrogen chloride is evolved. The 
mixture is then treated with dilute hydrochloric acid, and the layer of 
benzene which contains the product diluted with ether, separated, 
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dried with calcium chloride, and distilled. After the ether, benzene, 
and benzal chloride have distilled, an oil is obtained which distils at 
270 — ^285® under 20 — 30 mm. pressure. It is dissolved in absolute 
alcohol, decolorised with animal charcoal, and allowed to crystallise. It 
forms slender, white needles, melts at 89°, and is soluble in methyl 
and ethyl alcohol, ether, chloroform, acetic acid, and benzene, in- 
soluble in petroleum and water. When hydrolysed with 25 per cent. 
^coholic potash, it yields acid; this 

crystallises from acetic acid in slender, white needles, softens at 158°, 
and melts at 162°. 

OrtJiocijanocifinamic acirl^ ON’-OcHi’OHIOH'OOOH, is obtained by 
heating cyanobenzal chloride (2 parts) with dry sodium acetate 
(1 part) and acetic anhydride (10 parts) for 10 hours at 180°. The 
product is neutralised with sodium carbonate, the unaltered benzal 
chloride removed by distilling with steam, and the filtered solution 
precipitated with hydrochloric acid. It crystallises from alcohol in 
slender, colourless needles, melts at 252°, is soluble in alcohol, ether, 
acetic acid, chloroform, and benzene, but insoluble in water. 

E. 0. R. 

Prepamtioii of 1 : 2 : 4- and 1:3: 4.Dichlorotolnenes. By H. 
Erdmann (Ber., 24, 2769 — 2771). — 1 : 2 : 4-Dichlorotoluene [Me : Olg 
= 1:2:4] is best prepared from metatolylenediamine by Sand- 
meyer’s method. A solution of 200 grams of cupric chloride in a litre 
of hydrochloric acid (sp. gr. == 1’175) is boiled with 150 grams of 
copper turnings xmtil decolorised, then mixed with a solution of 
1 kilo, of metatolylenediamine in a litre of hydrochloric acid diluted 
with a litre of water, and, without cooling, treated with about 9 litres 
of a 10 per cent, sodium nitrite solution added in a thin stream with 
constant stirring. The dichlorotoluene, which separates as a heavy, 
black oil, is steam-distilled, and freed from phenols and azo-derivative*: 
by washing with aqueous soda, drying over solid potash, and after- 
wards distilling. The yield amounts to 45 per cent, of the theoretical. 
Pure 1:2: 4-dichlorotoluene boils at 196— 197'5° (compare Lellmann 
and Klotz, Abstr., 1886, 452). 

1:3: 4-Dichlorotoluene [Me : OI 2 = 1 : 3 : 4] can be prepared from 
metachloracetoparatoluidide by converting it into the crude hydro- 
chloride (this vol., p. 1466), and treating this by Sandmeyer’s method. 
The yield of dichlorotoluene from 1 kilo, of paratoluidine by this 
method was found to be 320 grams. W. P. W. 

Artificial Mineral Lubricating Oil. The Condensation Pro- 
ducts of Allyl Alcohol with Methylbenzenes. By C. Krarmei 
and A. Sphker (Per., 24, 2785 — ^2793). — ^In a previous oommunicatioi 
(this voL, p. 206), tbe authors have described the compounds ohtainec 
the condensation of cinnamene with toluene, xylene, and psendo 
cumene, and were led to regard them as derivatives of propane. The 
investigations of Koenigs (this vol., p. 208), and of Liebermann anc 
Hartmann (this voL, p. 1484), however, mc^e it more probable tha 
ihe compounds in qn^tion axe ethane derivatives, the methyl radidei 
in the benzene ring ta>kmg no part in the condensation. Xylene 
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oinnaineiie, previotisly described as plieiiyltoluylpropane, must, there- 
fore, be regarded as pbenylxylyletbane, CHMePh'CfjBEsMei. At the 
time the paper on the condensation of cinnamene Trith xylene was 
read, the hope was expressed that some light would soon be thrown 
on the obscure problem of the formation of lubricating oils from 
petroleum, on account of the resemblance between these oils and 
cinnamene derivatives, as evidenced not only by the behaviour towards 
chemical reagents, but also by the fact that cinnamene derivatives 
containing methyl radicles in the benzene ring exhibit the property of 
viscosiiy in a marked degree. For example, phenylxylylethane has a 
viscosity of 2’1, compared with the value 15 for a medium lubricating 
oil from Alsatian petroleum, and a value 35 for a good lubricating oil 
from Caucasian petroleum. 

The present paper deals with the condensation of methylbenzene*^ 
with allyl alcohol in the presence of sulphuric acid. To bring about 
the condensation, a mixture of 100 c.c. of pui*e concentrated sulphuric 
acid and 50 c.c. of fuming sulphuric acid is gradually added, with 
vi^rous shaking, to a mixture of 100 c.c. of anhydrous allyl alcohol 
with 1000 c.c. of pseudocumene (xylene, (&c.), and precautions are 
taken against rise of temperature during the reaction. After remain- 
ing for some time, the sulphuric acid is carefully separated from the 
oil, and the latter mixed with a few drops of water to remove the 
remainder of the acid, and afterwards snccessively washed with dilate 
acid, three to four times wdth water in quantities of 100 c.o., then 
with 5 per cent, aqneons soda to alkaline reaction, and finally with 
water until neutral. During the washing, a difficulty arises from the 
tendency of the two layers to form a stable, white emulsion — a well- 
known and dreaded occurrence in the manufacture of lubricating oil ; 
this can, however, be overcome by tbe addition of ether. The oil, 
after washing, is fi^ed from pseudocnmene (xylene, &c.) by a current 
of steam at 110 — 120°; the temperature is then raised, and at 
200 — 220° a thick, colourless oil passes over with the steam, leaving a 
yellowish-brown, resinous substance, which very slowly distils with 
steam at 250°, and can be purified by fractionally distilling with steam, 
extracting with ether, &c. 

The thick, colourless oil obtained from pseudocnmene can be purified 
by again distilling with steam at about 200°, or better by distillation 
in a vacuum. It has the composition CsiHss, giving by Baoult’s 
method numbers which agree well with this formula, and is probably 
a In the pure state it boils above 300° at 

the ordinary pressure, without appreciable decomposition, and in tbe 
viscosimeter gives at 15° the value 775 (water = 1), whilst the best 
Bussian Inbricatiag oil gives the value 40 in the same apparatus. The 
resinous product of the reaction has the composition (G^H 28 )n, and by 
Baoult’s method gives as a mean of two determinations the value 763 
for the molecular weight. The yields from 100 c.c. of allyl alcohol 
were 122 grams of oil and 90 grams of resin, and from 50 c.c. of 
alcohol, 52 grams of oil and 50 grams of resin. 

The oily product of the condensation of allyl alcohol with xylene 
has the oomposition OisHsi, as confirmed by a determination of the 
molecular weight by Bait’s method. It is significantly less viscous 
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iJian tlie corresponding prodnct (containing two additional methyl 
radicles) from psendocumene, and gives the value 8*1 in the same 
viscosimeter. The yield from 100 c.c. of allyl alcohol amounted to 88 
grams of oil and 50 grams of resin. 

As a necessary consequence, it would follow that all high boiling 
fractions of petroleum are fiee from oxygen, and that the lubricating 
oils are poorer in hydrogen than the less viscous paraffin oils. These 
conclusions are borne out by analyses of a commercial lubricating oil 
of Caucasian origin, and a paraffin oil (viscosity = 15) from Alsatian 
petroleum. The investigation is being continued, but on account of 
the difficulty of characterising the products, rapid progress is not to 
be expected. W. P. W. 

Artificial Musk. By A. Baxte (Per., 24, 2832 — 2843). — The 
artificial musk described in a previous communication (Abstr., 1890, 
1401) was regarded as trinitroisobutyltoluene. It is, however, a 
derivative, not of isoprimary but of tertiary butyltoluene, owing to 
the occurrence in the preparation of the hydrocai*bon of an intra- 
molecular change, corresponding with that observed by Schramm in 
the case of the condensation of benzene with isobntyl bromide by the 
Priedel- Crafts method (Abstr., 1889, 127). 

Tertiary butyltoluene is easily obtained by the action of tertiary 
butyl chloride on toluene in the presence of aluminium chloride. It 
boils at 185 — 187°, and agrees in properties with the so-called iso- 
butyltoluene. The mlphomc acid^ prepared by warming it with con- 
centrated sulphuric acid, forms a barium salt, (0uHi6S03)aBa + HaO, 
which crystallises in white scales, and dissolves sparingly in cold 
water, but more easily in hot water, and in 50 — 60 per cent, alcohol. 
The suljplwnamide^ OuHis'SOaKHa, crystallises from water in nacreous 
scales, and melts at 94 — ^95*’. Earlier determinations with the 
sulphonamide prepared from so-called isobutyltoluene gave 74 — 75® as 
the melting point, and this value is always obtained with the freshly- 
prepared substance; after being kept tor some hours, the melting 
point is found to have risen to and remains constant at 94 — 95°. The 
trinitrobutyltoluene formed by the uitiation of tertiary butyltoluene 
melts at 96 — 97°, and is identical with the product from so-called 
isobutyltoluene. 

NitrobiUylioluene^ OMea'OsHsMe-E'Oi, is obtained by slowly adding 
fuming nitric acid to a solution of tertiary butyltoluene in acetic acid. 
It is a yellowish oil of a peculiar and slightly unpleasant odour, boils 
at 160—162° in a vacuum without decomposition, and is readily 
volatile with steam. On treatment with excess of nitric acid, it is 
converted into artificial musk. 

BinUrohutyltolue^ie, 0Mes*C6H2Me(N02)3, is formed, together with 
the mononitro- and trinitro-derxvatives when tertiary butyltoluene is 
dissolved in well-cooled nitric acid of sp. gr. 1*5. On distillation 
with steam, the mononitro-derivative passes over first, and then a mix- 
ture of the mononitro- and dinitro-derivatives distils over, leaving a 
residue of the triuitro-derivative mixed with a very small quantity of 
the dinitro-oompound. A separation of the dinitoobutyltolueue can 
be more easily effected by crystallising out the greater part of the 
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trinitrobntyltoluene, repeatedly distilling the oil in a Tacnnm, and 
collecting the fraction boiling at 224 — ^225®. Dinitrobntyltolnene is 
a brown oil of very unpleasant odour, and does not solidify in a 
freezing mixture. On further nitration, it is converted into artificial 
musk. 

TrinitrdbutyUoluene (artificial musk), CMe3-C6HMe(ITOa)3, is ob- 
tained when tertiary butylfcolnene is slowly added in the cold to five 
times its weight of a mixture of 1 part of nitric acid (sp. gr. = 1*5) and 
2 parts of 15 per cent, anhydrostdphuric acid, and the mixture after- 
wards heated for 8 — 9 hours on a water-bath. It crystallises from 
alcohol in yellowish-white needles, melts at 96 — 97®, is only very 
slightly volatile with steam, and has a powerful odoui* of musk. It 
is insoluble in water, but it dissolves readily in alcohol, ether, benzene, 
chloroform, and light petroleum. With naphthalene in alcoholic 
solution, it forms a compound 2CnHi3(!Nr02)^,CioB[s, which crystal- 
lises in large, yellowish scales, melts at 89 — 90®, and decomposes into 
its generators on warming with water. Trinitrobntyltoluene is nob 
affected by treatment with alkalis or ammonia, and when warmed 
with an excess of aniline forms a compound 3CnHi3(lI02)3,2!N'HsPh, 
which crystallises from the excess of aniline in compact forms, and 
melts at 64°. Of the four possible formulse for a trinitromebahutyl- 
toluene, the author, on these grounds, excludes the three containing 
two nitro-radicles relatively in the ortho-position, and assigns to arti- 
ficial musk the remaining formula 

[Me : OMea : = 1 : 3 : 2 : 4 : 6 ]. 

Amidobutyltoluene, CMe3'G6HaMe*25’H3, is formed by the reduction 
of nitrobutyltoluene with tin and hydrochloric acid. It is a colour- 
less oil, of pleasant, cumin-like odom*, and boils at 245°. The acetyl 
derivative, CnHis'NHAc, crystallises from alcohol in lustrous scales 
melting at 162®, and the benzoyl derivative in small, white needles 
melting at 167 — 168®. It is therefore identical with the amido-com- 
pound obtained by Efiront (Abstr., 1884, 899 ; 1885, 152) by heating 
isobuiyl alcohol with oithotoluidine hydrochloride at 280 — ^300®, and 
must contain the amidogen in the para-position relatively to the 
tertiary butyl radicle. 

AmidodinUrobutyliolueney CMe3*C6HMe(NOo)3*ITH3, is obtained when 
trinitrobntyltoluene in alcoholic solution is reduced with the theoreti- 
cal quantity of ammonium sulphide. It crystallises from alcohol in 
brownish-yellow needles, melts at 125 — ^126°, and is insoluble in 
water. The hydrochloride crystallises in brown scales, and on treat- 
ment in alcoholic solution with ethyl nitrite, gives a dinitrohuiyltohiene^ 
which could not be crystallised. 

Tertioery hutyJmeiaxylene, OeHaMeo'CMes [Meg : GMeg =1:3:5], 
can be prepared by boiling metaxylene either with isobutyl bromide 
or tertiary butyl bromide in the presence of aluminium chloride. It is 
a colourless liquid which boils at 200 — 202® under 747 mm. pressure, and 
on oxidation with nitric acid, yields mesitylenic acid, and with chromic 
acid, trimesic acid. The ^iniiro-derivative, 0Me3*0®Me3(E’02)3, crys- 
talKses from alcohol in yellowish-white needles, melts at 110®, and has. 
a strong, musk -like odour ; the mtro-derivative, 0Me8*G6HaMe2-lSr03> 
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formed by adding faming nitric aoid to a cold acetic acid eolation of 
the hydrocarbon, crystallises from alcohol in -white needles which 
melt at 85®, and have a cinnamon-Kke odour. 

Butylethylhenzene^ G 6 H 4 Et‘ 0 Mea, is formed by the condensation of 
ethylbenzene and isobutyl bromide in the presence of alnmininm 
chloride, and is separated from the butyltoluene and bntylbenzene 
produced in the reaction by fractional distillation at 200—205®. It 
resembles butyltoluene in properties, and yields a ^Hmiro-derivative, 
CMea*C 6 HEt(N 02 )<», which is more soluble in alcohol than artificial 
musk, and has a strong, musk-Hke odour. 

Among the secondary products of the reaction between pure toluene 
and pure isobutyl bi^mide in the presence of aluminium chloride, are 
buiylbenzene, butylxylene, buiylethylbenzene, dibntylbenzene, and 
dibutyltoluene, and these substances are present in the fraction 
170 — 200°, which was formerly used instead of pure tertiary butyl- 
toluene in the preparation of artificial musk. W. P. W. 

Action of Chlorine on Acetoparatolnidide. Preparation of 
Metechloroparatolnidine. By H. Ebdmaitn (Per., 24, 2766 — 
2769). — Hithei-to metachloracetoparatoluidide has been prepared by 
the action of chlorine on acetoparatoluidide, either suspended in water 
(Wroblewsky, Amtalen, 168, 196), or in dilute aqueous solution at 
0® (Lellmann and Klotz, Abstr., 1886, 452), and in both cases the 
yield was small and unsatisfactory. It can, however, be obtained in 
considerable quantity by dissolving acetoparatoluidide (100 grams) 
in hot acetic acid (100 c.c.), and passing a rapid stream of chlorine 
(160 grams) through the solution, which soon becomes boiling hot. 
To prevent loss of chlorine, three flasks placed in series, and con- 
taining the quantities given, are connected witlithe chlorine generator. 
The metachloracetoparatoluidide can be easily freed from accom- 
panying resinous matters, and crystallises from alcohol, or from a 
mixture of chloroform and light petroleum, in needles melting at 
111 — 112 °. 

Metachloroparatoluidine may be prepared directly from the chlorin- 
ation product by distilling off the acetic acid, boiling the residue 
with 20 per cent, hydrochloric acid in a reflux apparatus for 3—4 hours, 
and afterwards distilling with steam to remove the small quantity of 
chlorinated cresol formed in the reaction. On cooling, the sparingly 
soluble hydrochloride separates as a crystalline mass, whilst the more 
soluble paratoluidine hydrochloride remains in the mother liquor. 
The crystalline hydrochloride is then decomposed -with aqueous soda, 
and the base freed from the less volatile dichlorotoluidine by steam 
distillation. The yield, under these conditions, amounts to more than 
400 grams from 1 kilo, of commercial paratoluidine, and the product 
is very fairly pure, boiling at 218 — 225°. Metachloroparatoluidine, 
pnrifi^ by conversion into its sparingly soluble crystalline nitrate, is 
a colourless oil which hoils at 223 — ^224° (corr.), and ciystallises in a 
freezing mixture in lustrous, snow-white scales melting at 7°; on 
exposure to air and light, it soon becomes coloured. W. P. W. 
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7 -Plienoxypropylamine. By J. Lohmany (Ber., 24, 2631—2641). 
— ^-Bromopropyl phenyl efher^ CHiBirCIl 2 * 0 H 2 * 0 Pli, is formed, to- 
gether -with a small proportion of trimethylene diphenyl ether, when 
an alcoholic solution of trimethylene bromide (41 grams) and sodium 
phenoxide (15 grams) is heated in a reSnx apparatusf or about four hours 
on a water-bath. After removal of the alcohol by distillation, the 
product is steam-distilled, and the distillate extracted with ether ; the 
residue left after evaporation of the ether is freed from phenol by 
extraction with dilute aqueous soda, and from trimethylene bromide 
by fractional distillation. The yield amounts to about 40 per cent, of 
the theoretical. The ether is an oil which boils at 246 — ^256° with 
decomposition, and dissolves in most solvents except water. 

C 6 H 402 !N'*C 3 Hb* 0 Ph, is obtained by 
heating equal weights of 7 -bromopropyl phenyl ether and potassium 
phthalimide at 220° for an hour. It crystallises from alcohol in white 
needles, melts at 88 °, and is easily soluble in most solvents. When 
heated with concentrated hydrochloric acid at 180 — 185° for 
4 — 5 hours, 10 is decomposed into a mixture of phthalic acid, phenol, 
and 7 -chloropropylamine hydrochloride. 

c^-Bhenoxypr(^ylphthalam^ acid^ OPh*C 3 H 6 'NH* 0 O'C^ 4 'COOH, is 
obteined by boiling 7 -phenoxypropylphthalimide with dilute aqueous 
potash until dissolved, pouring the solution into cold water, and 
acidifying with hydrochloric acid. It is a white, ciystalline powder 
which melts at 134°, is insoluble in almost all solvents except alcohol, 
and regenerates the imide on boiling with alcohol. When heated 
with 5 — 6 times its weight of hydrochloric acid in a reflux apparatus 
for about an hour, it decomposes into phthalic acid and 7 -phenoxy- 
propylamine hydrochloride. r^-Pliemsyypropylmnine^ OPh-CaHs'lSrHa, 
is a colourless oil which boils at 241 — 242° under 766 mm. pressure, 
and readily absorbs carbonic anhydride from the air. The hydro- 
chloride^ GJELi^OyELGl, crystallises from alcohol in lustrous, pale- 
yellow scales, and melts at 168° ; the picrate and platinochloridej 
( 09 Hi 8 l!l 0 )s,H 2 Pt 0 l 8 , are crystalline. The benzoyl derivative, 

OPh- 03 He-h[HBz, 

crystallises from alcohol in white needles melting at 118°, and the 
carbamide^ OPh-CaHe’NH'OOUHa, in silveiy scales melting at 114°. 

r^i-JDijphsmityjprojpylamin^ (OPh'OjHejaBTH, is formed, together with 
a small quantity of 7 -phenoxypropylamine when 7 -bromopropyl 
phenyl ether (12 grams) is digested with 10 per cent, alcoholic 
ammonia (15 — ^20 c.c.) at 100° for 2 — 3 hours. It is an oil boiling at 
above 300°. The hydrochloride^ 0 i 8 Ha 3 Wr 02 ,HCl, crystallises from 
alcohol in transparent needles, melts at 206°, and is very sparingly 
soluble in water. The mtrosamim^ OieHsiOiN-lSrO, crystallises from 
alcohol in pale-yellow, lustrous scales, melts at 60—61°, dissolves 
readily in most solvents except water, and decomposes into 7 -diphen- 
oxypropylamine and ammonia on reduction in alcoholic solution with 
zinc-dust. 

rf-Fhenoxyproyylaniline^ OPh'OaHe'^THPh, is prepared by heating 
7 -bromopropyl phenyl ether (12 grams) with aniline (15 grams) for 
about two hours on a water-bath, and subsequently removing the 
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excess of aniline by steam distillation. It is a brown oil of 
basic odonr, and boils at above 300®, dissolves in most solvents with 
the exception of water, and on standing solidifies to a mass wbicli 
melts at 32®. The hifdrochloridfi, CisHitNOjHCI, crystallises from 
alcohol in needles, melts at 170°, and, when warmed with water, is 
partly dissolved and partly decomposed into the base and hydrochloric 
acid. 

rf-Phenoseylutyronitriley OPh’CaHe’ON, is obtained when 7-bromo- 
propyl phenyl ether (20 grams), alcohol (180 c.c.), and a solution of 
potassium cyanide (18 grams) in water (36 c.c.) are heated together 
for 3 — 4 hours in a reflux apparatus. It csrystallises in white needles, 
melts at 45— 4b®, boils at 287 — ^289°, and dissolves easily in the ordi- 
nary solvents. On hydrolysis with concentrated hydrochloric acid al 
100°, it is converted into r^-jpJienoscyhutyrie add, OPh-OsHe’OOOH, 
which crystallises from light petroleum in silvery scales, mdts at 60®, 
and is insoluble in water, sparingly soluble in hydrochloric acid, light 
petroleum, and carbon bisulphide, and easily soluble in alcohol, ether, 
chloroform, and benzene. When dissolved in 5—6 times its weight ot 
cold concentrated sulphuric acid, and left for 5 — 6 hours, the nitrile 
undeigoes both hydrolysis and sulphonation with the production of 

S03H*CoH4'0*C3B[6*CO!NP[3. This sub- 
stance melts at 211°, can be crystallised from water, is insoluble in 
alcohol, benzene, chloroform, &c., and yields salts on treatment with 
carbonates. 

TriTnetliylene diphenyl either, OPh'CHa-OHa^CHa'OPb, formed as a 
secondary product in the prejiaration of 7-.bromopropyl phenyl ether, 
crystallises from alcohol in lustrous scales, melts at 61°, does not 
volatilise with steam, and is readily soluble in most solvents. 

^-Fhenoxypropyl alcohol, OPh-C2H4*OH3-OH, prepared by treating a 
hot aqueous solution of y-phenoxypi’opylamine hydrochloride with a 
hot solution of sodium nitrite, is an oily liquid boiling at 240 — 250° 
under 764 mm. pressure. 

Trimethylene phenyl methyl ether, OPh'OjHe'OMe, is obtained when 
7-bromopropyl phenyl ether is boiled with the calculated quantity of 
sodium methoxide in methyl alcohol solution for 2 — 3 hours in a 
reflux apparatus. It is an oily liquid boiling at 230 — ^231®. 

Trimethylene phenyl ethyl ether, OPh-CjHc’OEt, formed by boiling 
7-bromopropyl phenyl ether with alcoholic potash for two hours in a 
reflux apparatus, is a colourless, oily liquid of pleasant odour, and 
boils at 328 — 330® under 760 mm. pressure. W. P. W. 

Products of the Action of Aromatic Carbodiimides on 
Orthodiamines. By A. Keller (J7er., 24, 2498 — 2525). — ^Accord- 
ing to the investigations of Dahm and Gasiorowski (Abstr., 1887, 
247), and of Moore (Abstr., 1889, 983; 1890, 246), orthodiamines 
combine with carhodiphenylimide and carbodiparatolylimide in 
molecular proportions. The author in continuing Moore’s experi- 
ments has obtained results difiering considerably from those of tho 
latter investigator, and has therefore repeated the whole of the work 
with the following results : — 

Carhodiphenylimide and orthophenylenediamin^ were heated 
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together in molecular proportion for five minute'? at 210 — ^220®, and 
the product, which smells strongly of aniline, distilled in a current of 
steam. The distillate contains aniline in considerable quantity, 
whilst the I'esidue, after recrjstallisation from benzene or alcohol, 
forms white needles or prisms, and melts at 190°. It has the compo- 
sition CisHiiN’s, and appears to he p%enylorthophenyhnegiianidinef its 
formation being represented as follows : — 

^ O8H4<[^j^>*0lNPli + Phl^H2. 

It crystallises from alcohol, when the solution is allowed to evaporate 
slowly, in thick, apparently monosymmetric prisms, is almost inso- 
luble in water and light petroleum, sparingly soluble in ether, and 
readily in alcohol. It distils with slight decomposition at 440 — 450°, 
but may be volatilised unchanged under HO mm. pressure, and has 
then a vapour density corresponding with the a^ve formula. It 
is a very stable^ substance, and is only attacked by hydrochloric 
acid at 300°. The hydrochloride, CiaHuN’ajHCl, forms long, white, 
hair-like needles, and is soluble in water and alcohol ; the platino- 
chloride, (Ci3HnN3)2,H2PtCl8, is a pale-yellow, crystalline powder, 
almost insoluble in water; the sulphate, (CiiHn!N'3)2,H2S04, crystal- 
lises in long, hair-like needles, and is slightly soluble in cold, readily 
in hot water and in alcohol; the acetyl compound, O13H10N3AC, is 
unstable, and crystallises from benzene in fascicular aggregates 
of prisms melting at 160° ; and the dibensoyl compound, 0 JSsNaBzi, 
crystallises in fascicular aggregates of white, lustrous needles, and 
melts at 171°. If the base is dissolved in acetic acid and mixed 
with an aqueous solution of potassium nitrite, a pale-yellow, crystal- 
line precipitate of the mtroso-compound is formed, 

which separates from all solvents as an oil, and shows Liebermann’s 
reaction. 

As the phenylorthophenyleneguanidine contains two imido-groups, 
it appeared probable that it would combine with phenyl isocyanate 
forming a ^)uble carbamide. This reaction does in all probabiliiy 
take place, but the product at once loses aniline, forming the com- 
pound O6H4<[^>CINT^0Q>SrPh, which crystallises from alcohol 

in thin, lustrous, white needles, melts at 264 — 266°, is insoluble in 
water and light petroleum, but soluble in alcohol and benzene. 

According to Moore (Zoc. ciZ.), 2 mols. of carbodiphenylimide also 
unite directly with 1 mol. of orthophenylenediamine, forming the 
compound 06Hi^3[0(lfHPh)3]2 the author finds, however, that the 
products of the reaction are aniline, phenylorthophenyleneguanidine, 
and triphenylguanidine (m. p. 144°), If, on the other hand, phenyl- 
orthophenylenegnanidine is treated with a second molecule of carbo- 
diphenylimide at 210°, the compound dipJi^nylamidomethylenephenyU 

orihophenyleri^gimtiidine, 0654 "^ ^ Ph ^ C (2THPh)3, is formed, 

which crystallises from alcohol in white needles and melts at 188° , 
the yield is small, owing to the secondary reactions which take 

VOL. LX. o f 
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place. If carbodiparatolylimide is substituted for carbodipbenyl- 
imide, tbe corresponding jparatolyl derivative is obtained ; it crystal- 
lises in white needles and melts at 185 — ^187®. 




C6H4<C|jjgr^C.N'C7HY, is ob- 


tained on heating together orthophenylenediamine and carbodipara- 
tolylimide; it crystallises from alcohol in short, thick, slightly 
brownish tablets, melts at 209°, and dissolves readily in boiling 
alcohol and acetic acid, scarcely at all in water. The hydrodhloride^ 
OuHiaNajHCl, forms white needles, soluble in hot water and cold 
alcohol; the plMmocliloride^ (0i4Hi8lT8)2,HaPt01a, is a pale-yellow, 
microcrystalline precipitate ; the sulphate, (Ci 4 B[nTT 3 ) 2 -E[ 2 S 04 , crystal- 
lises in long, white needles ; the acetyl compound, Ci 4 Hi 2 ]Sr 3 Ac, forms 
unstable, white needles and melts at 152® ; and the dibenzoyl com- 
pound, CuHu!N’ 3 Bz 2 , crystallises in long, lustrous prisms, melting at 
191®. The m>050-oompound, OuH^TTs-NO, forms yellow, crystalline 
flakes, and commences to decompose at 90®. 

Paratolylorthophenyleneguanidine combines with phenyl isocyanate, 

forming the compound C 6 H 4 -<^>CIN 02 ^QQ>lTPh, which crystal- 
lises in small needles and melts at 252 — 254®. With carbodipara- 
tolylimide, the base yields tbe compound 


OJB[«< ^>0:NC,H, >0(im-07H,)„ 


-which separa-tes from boning alcohol in ^orb needles mdiing at 
187-5— 188“. 

FhenylorthotoluyleTi^guanidine, C7H8'<jq-2>0llTPh, is obtained 

together with aniline by heating orfchotoluylenediamine with carbodi- 
phenylimide in molecular proportion. It crystallises from alcohol in 
short, white needles, and from benzene in prisms, and melts at 
166 — 167® ; the hydrochloride, OuHisN 3 ,HCl, forms long, white, 
elastic, silky needles ; ihetplaiimchloride, (0uHi8N’3)3,H2Pt0lG 4- SHaO, 
large, orange-yellow tablets; the sulphate, ( 0 i 4 Hi 3 N' 3 )a,H 2 S 04 , long, 
white, lustrous needles; the metyl compound, Oi 4 Hi 2 N 3 Ac, white 
needles, melting at 144^ — 147°; the dibenzoyl compound fascicular 
aggregates of prisms, melting at 220 — 222°; the mV?oso-componnd, 
OuHislTa-NO, IS a flocculent precipitate, melting at 120 — 125° with 
decomposition. The base combines with phenyl isocyanate and 
carbodiphenylimide to foim the compounds 

0,H,<g >0!FPhg R>M-ph and 0,H,<|>C^M>0(lTHPh)^* 

melting at 230 — 234® and 199 — ^200® respectively. The dipcuratolijl 
compound corresponding with the latter melts at 190 — 193®. 

NBC 

Faaratolylorthotoluyleneguanidme, C 7 H 6 <jj.^>CI!N'* 07 H 7 , is obtained 

^ heating together orthotoluylenediamine and carbodiparatolylimide : 
it ciystalhses from alcohol in white prisms, and melts at 197 — 198®. 
The hydrochZori^, OxfiHiJfiSrsjHCI, forms long, white, silky needles ; 
the ploHnochloride, (0i5Hi6N8)8,H2Pt01e, orange-coloured tablets ; the 
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suJjplmtej (0 i 5 Hi 5N3)3,H2S04 + 5H3O, liistrons, white needles ; the 
acetyl compound, OisHuNsAc, long, white needles melting at 
148 — 149® ; the dibenzoyl componnd, CiaHi3l78Bz2, fasdcnlar aggre- 
gates of white needles melting at 198 — ^201®; the »t7roso-componnd, 
0 i 5 B[i 4 Hi^ 3*!N’0, commences to decompose at 130®. 

Tolyltolnyleneguanidine combines with phenyl isocyanate, yielding 

the componnd 07H6<^>CiF^^gQ>]SrHPh, which crystallises 

from alcohol in small needles, and melts at 230 — ^283°. With 

-carbodiparatolylimide, it forms C7H3<^>0!N0^>C(15rH-07B[7)2, 

which melts at 208 — ^210®; the corresi>onding diphewul componnd 
melts at 174 — 176®. H. G. 0. 

Anilgnanidme. By G. Pbllizzabi (GazzeUu, 21, 330—340). — 
Cyanamide reacts with phenylhydrazine hydrochloride to form anil- 
gnanidine hydrochloride, 

CN-NH, + ZSrHj-KHPh = 

The same product is obtained by the action of phenylhydrazine 
on guanidine, 

(Nh,),o:nh + = ira. + ^^^-nh-nhpii. 

AnUguamdim Jiydrochloridey OiHioNijHCl, is obtained by boiling a 
solution of cyanamide (18 grams) and phenylhydrazine hydrochloride 
(60 grams) in alcohol (300 grams) for 12 hours ; the greater part of 
the alcohol is then evaporated, very dilute hydrochloric acid added, 
and the solution ^allowed to cool after expulsion of the remaining 
alcohol. The salt separates in reddish crystals, which, on reciystal- 
lisation from water, form yellowish, acicular crystals, very soluble 
in hot alcohol and water, less so in hydrochloric acid. It melts 
with decomposition at 226®, and reduces ammoniacal silver nitrate 
solution. A yield of 60 per cent, is obtained by the above method ; 
the mother liquors contain another base not yet studied. The hydro- 
chloride may also be obtained by gradually heating guanidine cai*bon- 
ate with phenylhydrazine hydrochloride to 180®, the crude product 
being ciystallised from dilute hydrochloric add. The yield is, Kowi- 
ever, a poor one. Anilguanidine platiwchlaride, CC7Hioll4)a,H2Pt01 , 
is precipitated in minute, yellowish, prismatic ciyst^s frequently 
twined crosswise. It is soluble in hot water, but after a time is 
reduced with separation of metallic platinum. The carbonate, 
(G7 Hi^ 4)2,H200 s + H 2O, forms minute, white scales, which are slowly 
coloured red on exposure io the air. On heating, it loses ammonia and 
water, yielding a new base not yet investigated. The acetate, 
C7Hioi^4,G2H402, is obtained in small, colourless crystals which decom- 
pose at 195® ; it is very soluble in alcohol. 

When concentrated potash is added to the solution of the hydro- 
chloride, the free base separates in little drops, which soon solidify to 

5/2 
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yellow, needle-sbaped crystals. It oLanges spontaneously in air, and 
is obtained pure only with, great difficulty. 

Etbyl acetoacetate reacts with, anilguanidine, forming a closed 
cbain compound. A solution of anilguanidine bydroclilorido 
(10 grams), ethyl acetoacetate (7 grams), and sodium carbonate 
(2*8 grams) in alcohol (50 c c.) is boiled for seven hours, the alcoholic 
solution partly evaporated, dissolved in water, and acidified with 
acetic acid ; on cooling, the new compound (8 grams) is obtained. 
By recrystallisation from alcohol, it may be obtained in white crystals 
of the composition CuHuNaO, which on heating turn red and slowly 
decompose without melting. The reaction may be represented by the 
equation OeHioOa 4* 07 E[ioN ^4 = H 2 O + CgHaO -f* 0 iiHi 2 ]Sr 40 ; the product 
^ “NEE * GMe 

is probably H'CO*CH * dibrcmio-derivative^ 

NH:0-NH-CBrMe 
PhteoO-OHBr ’ 

is obtained on bromination in glacial acetic acid solution, and con- 
sists of minute, colourless crystals, insoluble in watei* and alcohol, 
slightly soluble in acetic acid, and decomposing at 220 — 2^^°. 

The ethyl derivative, C 18 H 16 N 4 O, is obtained on treating ahil^anidiiie 
hydrochloride with ethyl ethylacetoacetate in alcoholic soh +ion, as 
spherical aggregates of short, thin, yellow prisms. 

When a mixture of ethyl diethylacetoacefcate and anilguanidine 
hydrochloride is treated as above, no reaction occu^ even when the 
heating is continued for some days. W. J. P. 

Halogenated Amines of the Fatty Series. By 0. SjRinz 
(Ber., 24, 2624 — 2631). — ^With the object of preparing chlorinated 
amines of the fatty series, the author has treated potassium phthal- 
imide with various chlorobromides by Gabriers method (Abstr., 
1888, 439) in the hope that the more reactive bromine would alone 
be eliminated with the production of olilorethyl- or chloropi’opyl- 
phthalimide. Trimethylene chlorobromido, however, yields a mixtiiro 
of 7 -chloropropyl- and 7 -bromopropyl-phthalimide, and ethylone 
chlorobromide in like maimer gives a mixture of ehlorotliyl- and 
bromethyl-phthalimido. 

Ohlorethyl^fhtJialimide, Csl3^O2'^*0S2^0I[iGl, is obtaiited when 
potassium phthalimide is heated with five timos its weight of 
ethylene dichloride at 180 — 190® for threo hours. It crystallises 
from carbon bisulphide in colourless needles, melts at 79 —81®, and, 
when heated with concentrated hydrochloric acid at 180® foi* 
four hours, yields phthalic acid and chlorothylamino hydrocshlorido. 
The latter can be crystallised from amyl alcohol, in which it is loss 
soluble than in the ordinary solvents, and melts at 119 — 123® ; the 
picrate and platinochloride of the amine have already been described 
(he. dt). 

^Bromo^o^ylphthalimide, C 8 H 402 !H''CBt'CHBrMe, is formed when 
a mixture of allylphtbalimide (1*5 ^ams) with concentrated hydro- 
bromic acid prepared at 0® (6 c.c.) is allowed to remain in a stop- 
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pered flask for 24 flours at tfle ordinary temperature. It sepax*ates 
irom metflyl alcoflol as a silky, felted, crystalline mass, and melts at 
106®. 

C8H402i2Sr'CH2*0B[Me’S01I, is pre- 
pared by heating ^-bromopropylpfltflalimide with alooflolio potas- 
sium thiocyanate at 170® for tom* hoars. It dissolves m metflyl 
nlcoflol, cold benzene, and acetic acid, but less readily in light 
petroleum, and melts at 89 — 93®. 

p-Merca^topropyl^lbihalim^ 08H4OaIN*CH,'0HMe*SH, is obtained 
when 0-bromopropylpflthalimide is heated with alcoholic potassium 
flydi’osulpflide m a pressure flask for one flour at 100®. After purifi- 
cation by conversion into its mercury salt, it crystallises from alcoflol 
in aggiegates melting at 88®. When oxidised by the addition ot 
iodine to its alcoholic solution, it is converted into p-diphthaUmido- 
propyl hi^lpJiide, (08H402llT*0H2*0HMe)2S2, which crystallises in 
white needles and melts at 169 — 161®. 

The action of aniline on /J-bromopropylphthalimide is essentially 
different from that on the 7-compound (compare Goldenring, Abstr., 
1890, 976), and is by no means complete at 160®. When aniline 
(8 grams) and yS-bromopropylphtbalimide (9 grams) are heated 
together on a sand-bath for 20 minutes, a mixture of phthalanil, as 
chief product, with a relatively small pioportion of fi^anilidopropyU 
phtlialimide. C8Hi02lN*0H2*0IlMe*N'HPh, is obtained. The latter 
crystnllises from alcohol in beautiful yellow needles, melts at 93®, and 
on digestion with concentrated hydrochloric acid at 190®, is decom- 
posed into phthalic acid and a base, probably ^-anilidop^opylenedi- 
amine, NHPh-OHCCHs-NH^)^, boiling at 260—260®. 

W. P. W. 

Azoitnide. By E. NoBLamo and B. Gbandmouqin (Per., 24, 2646-^ 
2647), — Ourtius has shown (this vol., p. 66) that triazobenzene or 
diazobenzeneimide must be regarded as the phenyl salt of azoimide. 
In view of the stability of such ai*omatic salts, there appeared little 
likelihood of eliminating the phenyl group, but it soemed not im- 
probable that the enti*ance of niti^o-gi'oaps into the phenyl residue 
might render tho elimination more easy, just as is the case with chloro- 
benzene. 

An experiment with dinitrotriazobonzene has shown that such is 
really the case. Tho dinitio-compound wa3 prepared from 1:2:4- 
dinitraniline by diazotising, converting into the perbromide, and treat- 
ing this with ammonia ; by the action of alcoholic potash, it is con- 
voluted, apparently very readily, into dinxtrophenol and azoimide. 

H. G. 0. 

Orthohydroxyazo-dyes. By J, D. Zibbll (GTiem, Omtr,, 1891, ii, 
36; from Schweiz, Wochen^whr. Pharm.^ 29, 180; compare Abstr., 
1884, 742 and 1146). — The author finds that diazobenzeno chloride 
reacts with parahydxoxybenzoic acid with sepai*ation of the carboxyl 
group, forming phenylazophonol and phenyldiazophenol. Diazosulph- 
anilic acid reacts similarly, forming sodium phenolazosulphanilate. On 
tho other hand, the azo-compoun£i obtained by employing ortho- and 
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meta-liydroxybeiizoic acids behaved differently from one another when 
cotton was dyed with them, only that obtained from orthobvdroxj- 
benzoic acid adhering to the fibre. J. W. L. 

Thiocarbamides. By EL Salkowski (Ber., 24, 2724!— 2729). — 
Symmetrical dibenzylthiocarbamide, OSCNH-OHaPh)^, maybe readily 
obtained by heating benzylamine benzylthiocarbamate at 125® until 
hydrogen snlphide ceases to be evolved; it melts at 148®, not at 
114** as stated by Strakosch. 

JBenzyUhiocarbamide, l^'Ha-OS'lTH-CHaPh, is prepared by healing 
benzylamine thiocyanate at 110® for abont 14 honrs, and is identical 
with the prodnct formed by the action of alcoholic ammonia on 
benzylthiocarbimide ; it is solnble in 61 parts of 95 per cent- 
alcohol, crystallises in colourless, concentric needles, and melts at 
164**- Patemo and Spica give the melting point as 101®, and state 
that the compound is readily soluble in water; they appear, howovei, 
to have mistaken benzylamine thiocyanate for bcnzylthiocarbamide, 
since the latter is almost insoluble in water, and the former melts, 
according to the author, at 95®. 

Paterno and Spica have made a similar error regarding unsyin- 
metrical dibenzylthiocarbamide, !N’H 2 'CS*N( 0 HaPh) 2 , which they ob- 
tained by the evaporation of benzylamine hydrochloride and potassium 
thiocyanate solutions; the author failed to detect the formation of any 
thiocarbamide in this manner. Dibemylamine thiocyanaie is prepai*ed 
by dissolving dibenzylamine in hot dilute thiocyanic acid ; it crystal- 
lises in colourless, lustrous plates melting at 164 — 166®. On melting 
the compound and heating it at 140° for several hours, unsymmetx'ical 
dibenzylthiocarbamide is formed ; this is insoluble in water, and is 
deposited from alcohol in small, yellow crystals which melt at 141°. 

Contrary to the statement of Glermont, aniline thiocyanate is 
readily converted into phenylthiocarbamide by dissolving the salt in 
water, evaporating to dryness, and heating the residue for 2 — 3 hours 
on the water-bath. The conversion of methylamine thiocyanate inlo 
the corresponding thiocarbamide has not as yet been observod by the 
author. 

Methylthiocarbamide, prepared from metliylthiocarbimido and 
alcoholic ammonia, melts at 119 — 120° instead of below 100° !is usually 
stated in text books. 

The observations of 0. Hecht regarding symmetrical dimethyl- 
thiocarbamide are confirmed. 

The above result® prove that, in certain cases at all events, the 
conversion of amine thiocyanates into the corresponding tliiocarb- 
amides is independent of the former compounds being in the nascent 
state. J. B. T. 

Derivatives of Bromopiperonal. By jL Oelktsr (Ber., 24, 
2592—2596). — ^Bromopiperonal, OHjjOalOeHaBrOOH, is obtained by 
^ding the calculated quantity of bromine to a solution of piperonal 
in carbon bisulphide in the presence of a small quantity of iodine. 
The carbon bisulphide is distilled off and the mass boiled with alcohol. 
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On cooling, it separates in long, white needles, melts at 129 — ^1 30®, 
and is identical with the compound obtained by Fittig and Mielk 
{Amialen, 152, 39). 

Bromx>pipero}ialp7ietiyl7bydra0one is obtained in yellow, nacreous 
scales on adding phenylhydrazine to a solution of the above com- 
pound in dilute acetic acid. It melts at 136°, is insoluble in water, 
and easily soluble in alcohol, ether, and acetone. 

B'iomopipermialdoxime is obtained by adding an aqueous solution 
of hydroxylamine hydrochloride to an alcoholic solution of bromo- 
piperonal. It forms slender, white needles, crystallises from alcohol, 
melts at 168®, is insoluble in water, but easily soluble in alcohol, 
ether, and benzene. 

Mononitrohrcmopiperonal, CH30alC6HBr(N02)*00H, is obtained by 
adding twice the theoretical quantity of nitric acid (1’48) to a cold 
solution of bromopiperonal in acetic acid. Heat is developed, and the 
solution must be cooled below 60®, otherwise the action becomes too 
violent, and the bromopiperonal is decomposed. The mixture is 
poui'ed into ice-cold water, and the product ciystallised from alcohol. 
It crystallises in beautiful, bright-yellow needles, melts at 90°, and is 
soluble in all the ordinary solvents except water. When treated with 
acetone and caustic soda, the mixture becomes red, and an indigo- 
compound is not formed ; hence the author is inclined to believe that 
the nitro-group is in the meta-position with respect to the aldehyde 
group. However, dinitz‘obromopiperonal, in which one nitro-group 
must be in the ortho-position relatively to the aldehyde group, 
behaves in a similar way, and does not yield an indigo compound with 
acetone and alkali. The red coloiation is also produced by boiling 
tho compound with alkalis alone, and disappears on the addition of 
hydrochloric acid. 

Dinitrobromopiperonal is obtained by adding bromopiperonal in 
small portions to well-cooled nitric acid (sp. gr. 1’52), and pouring 
tho smution into ice-cold water. It crystallises from alcohol and 
acetone in golden-yellow needles, melts at 173°, is insoluble in water, 
somewhat spanngly soluble in alcohol and ether, easily so in acetone 
and chloroform, and turns deep yellow on exposure to light* 

BroTnopiperotiylacryl meffbyl Tceione, OHa02lOeHaBi”OH;CH*OOMe, is 
formed, together with dibromodipipei'onylacryl methyl ketone, by 
shaking bromopiperonal (6 giurns) with acetone (16 o.c.) and 3 per 
cent, caustic soda (4 — 6 c.c.). It is separated by extracting the pio- 
duct with a small quantity of alcohol, in which it is easily soluble ; 
it ciystallises in white, lustrous needles, and molts at 162 — 154°. Tho 
(mime crystallises from alcohol in slender, white needles, melts at 
210® with decomposition, and is sparingly soluble in alcohol and 
benzene, easily so in acetone and ether. The pTienylTiydrazwie crys- 
tallises in large, yellow plates, melts at 158®, and is easily soluble in 
all the usual solvents. 

Bihr<mwddpipermy7(icryl hetoiie, (0B[a02-06H3r'0HlCH)300, is 
sparingly soluble or insoluble in most solvents, crystallises from 
acetic acid in slender, lemon-yellow needles, and dissolves in con- 
centiatod sulpburic acid forming an intense blue solution. Both 
ketones are sensitive to light. 
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BroTnopijperonyllacfyl methyl Jiptone, 

CHaOi:06H2BrCH(OH)-OH/OOMe 

is obtained as an intermediate product in the above condensation 
when bi’omopiperonal is dissolved in a largo quantity of acetone. 1 1 
is a yoUo wish- white, crystalline compound, melts at 110°, is in‘^olable 
in cold water, sparingly soluble in hot water, easily so in alcohol, 
ethei-, and benzene, and is converted into bromopiperonylaoiyl methyl 
ketone (in. p. 152°) when boiled with acetic acid. B. 0. R. 

Isomeric Paranitrobenzaldoximes. By H. GoiiDScnMiDT and 
0. Kjellin (Ber., 24, 2647 — ^2556). — a-Paranitrobonzaldoxime was 
prepared according to the method described by Gabriel and Horz- 
berg (Abstr., 1883, 1104), and exhibited all the properties formerly 
assigned to it. 

OarhaniUdo-o^^aramfrobenzaldosDime, NHPh'OOO'NlOH'OeHi'lSr 0^, 
is obtained by warming equivalent quantities of the oxime and phenyl 
cyanate dissolved in benzene on the water-bath, and evaporating the 
solution in a vacuum. It crystallises from alcohol in yellowish-white 
scales, melts at 167°, and is easily soluble in hot alcohol and benzene, 
less so in ether, and only very sparingly in li^ht petroleum. When 
warmed with soda, it is decomposed into the oxime, aniline, and 
carbonic acid. 

a^Taranih'ohemaMoxvrm methyl ether ^ 0 Me*NICH*CeH 4 *]S’ 0 a, is ob- 
tained by the action of methyl iodide on a mixture of equivalent 
quantities of the £&-oxime and sodium methoxide dissolved in methyl 
alcohol, and is puiided by distillation with steam. It crystallises in 
wHte needles, melts at 101°, and is easily soluble in cold alcohol, 
benzene, light petroleum, chloroform, and ether. 

a^Tceranitrohmmldoxime ethyl ether is obtained in a similar way to 
the methyl ether; the reaction does not, however, take place so 
easily, and it is necessary to heat the mixture for some time on the 
water-bath. It crystallises in colourless, tetragonal tablets, molts at 
107 — 108°, is easily soluble in the ordinary solvents, and is volalile 
with steam. When it is heated with alcohol at 200°, pivranitrobonz- 
amidts, JSr 02 *OflH 4 -CO*NH?, is formed. 

fi^Faranitrohenmldorime is obtained by passing hydrogen chloride 
into a dry ethereal solution of the a-oximo, and then treating witli a 
solution of soda the hydinchloride of the P-oxirue, which t»ep!U*aies in 
small, white needles, and melts at 116° with decouix)OHitioii. li 
cryst^lises from ethyl acetate in small, lustrous tablets, molts at 
170 — 176°, and is sparingly soluble in cold alcohol, benzono, and 
chloroform, more so in hot alcohol, and dissolves in alkalis with a 
yellowish-red coloration. 

Oarhamlido-^fi-paramtrohemaldoxwie is obtained in lomon-yollow 
needles on adding phenyl cyanate to an ethereal solution o£ the 
^oxime. It melts at 94° with evolution of gas, is easily soluble in 
benzene, sparingly so in cold alcohol, and is decomposed on 
warming with alcohol. When warmed with sodium hydroxide, it 
yields ^-paranitrohenzaldoxime, aniline, carbonic acid, pai*aniti'o- 
benzonitrile, and a small quantity of diphenylcarbamide. 
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Methyl pa/ranitroi8ohmzcMoxime, 1702*CcH4-0H<^^j^^, is obtained 

by iho action of methyl iodide on the j8-oxime and sodium metboxide 
disflol'ved in methyl alcohol. Tt crystallises from hot alcohol in 
loinon-yellow needles, melts at 206®, and is sparingly soluble in 
light petroleum, benzene, ether, and cold alcohol, fairly easily in hot 
alcohol. When boiled with hydrochloric acid, it yields paranitrobenz- 
aldehyde and methylhydroxylamine, NHMe-OH. When heated with 
strong hydriodic acid at 120®, it yields methylamine. A small quantity 
of the isomeric ether, N02'0bH4'0HlN*0Me, is also formed in the above 
reaction, and is separated from the mother liquors by steam distillation. 

JEthyl parmitroisohenzaldoxime^ 1702*C6H4*CH<[9 , is obtained in 

NEt 

a similar way to the methyl compound, together with a small 
quantity of the isomeric ether, 3!702’0GHi'CH.'N-0Et. It crystal- 
lises from hot alcohol in lemon-yellow needles, melts at 119 — 120®, 
is easily soluble in hot alcohol and benzene, sparingly in other, and 
almost insoluble in light petroleum. When boiled with hydrochloric 
acid, it yields paranitrobenzaldehyde and a compound which reduces 
Fchling’s solution, and is probably NHEt*OH. 

^■‘Faranilo'obevsahloxime methyl ether^ NO2*06H4*CH!N*OMe, is ob- 
tained as follows : — The /9-oxime is dissolved in the smallest quantity of 
soda, and silver nitrate added to the solution. The silver salt thus 
obtained is collected, suspended in ether, and methyl iodide added. 
The mixture is shaken from time to limo and, after some hours, is 
filtered; the ethereal filtrate is washed with dilute soda, the ether 
distilled, and the residue crystallised from petroleum. It crystallises 
in spear-like needles, molts at 67 — 68®, and is easily soluble in the 
ordinary solvents. 

P-Par€Uidtrohe7issaMoxmie ethyl ether, KO2'06H4*0H!17'OBt, is obtained 
in a similaa* way to the methyl compound ; it ciystallises from petroleum 
in colourless needles, melts at 70 — 71®, and is cosily soluble in the 
ordinary organic solvents. When heated witli alcohol at 190 — 200®, 
a product melting at 146® is obtained; on further heating, paranitro- 
bonzamido is obtained. 

The last two /3-compounda are easily converted into a-compounds by 
•dissolving them in carbon bisulphide containing a little iodine, and 
heating the mixinro on a water-bath. 

A detei*mination of the molecular weights of the above compounds 
gave I'osults agreeing with the formula N02*06H4*CH*N'0R, both for 
the a- and /3-compounds. E. C. B. 


Additive Compoimds of Alkylisoaldozimes. By H. Gonu- 
SCUMIDT and 0. Kjjsllin (Ber., 24, 2808 — ^2817). — The compound 

N0a'06H4'0H<?^^^^ separates when a methyl alcoholic solution 

of metanitroisobenzaldoxime is mixed with sodium ethoxido and 
methyl iodide in molecular proportion, and the mixture concen- 
tmted, whilst methylmetanitroisobenzaldoxime, !N‘O2-GeH4‘0HlN’*OMe, 
melting at 72® (compare Abstr., 1890, 1262) remains in the mother 
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liquor ; the additive compound is likewise ohi-aiucd when the above 
mixture is allowed to remain for a time, filtered from sodium iodide, 
evaporated to dryness, and the methylmetanitroisobonzaldoxime 
(m. p. 72°) extracted with ether from the residue ; also when its 
components are heated together in a sealed tube at 100° . Tt for ins 1 arge, 
yellow plates, melts at 180—185®, and is readily soluble in alcohol, 
but when dissolved in hot water, it is decomposed into methylmera- 
nitroisobenzaldoxime (m. p. 117® ; loc, cit,) ; benzene and other also 
decompose it. It is unaltered when heated in a current of dry air at 
160®, whilst at 190® methylamine passes over. 

JBJtTiylmetanitroisohenzaldoxime, is obtained 


fipom metanitroisobenzaldoxime, ethyl iodide, and sodium cthoxido ; 
it crystallises from boiling water in yellowish needles, molts at 97°, 
and is only slightly soluble in cold water, sparingly in other and 
light petroleum, readily in alcohol and hot benzene ; the formation 
of a compound with sodium iodide was not observed here. 

The two sterooisomeric 


^ NOa-OeHi-CH , X. XI. -1 

and M . were also preparea ; they are both oils. 

The compound ^ fro™- isobenzaldoxime, 

sodium ethoxide, and methyl iodide in methyl alcoholic solution ; also 
by evaporating mixed aqueous solutions of methylisobenzaldoximo 
and sodium iodide in molecular proportion; it melts at 69 — 72®, 
dissolves readily in water and alcohol, is slowly decomposed by 
benzene and ether, and gives a brown precipitate which ivadily 
undergoes decomposition when treated with a concentrated aqueous 
solution of copper acetate. When an aqueous solution, to which 
common salt has been added, is extracted with ether, methylisoboiiz- 

aldoxime, CHPhe^ i , is obtained from the ethereal solution; on 
IfMe 

adding light petroleum to its solution in a little benzene, it separates 
in colourless plates ; it melts at 82®, and is readily soluble in water, 
alcohol, and benzene, somewhat less so in ether; it decomposes wliou 
heated with dilute hydrochloric acid, and in addition to the above 
described sodium iodide compound, it appears to form a similar 
derivative with calcium chloride. IJnlike isobenzaldoxime, it is Jiot 
volatile, and as methyl derivatives are invaidahly more readily vohi- 
tile than their parent substances, it wonld seem that isobenzaldoxime 

has not the constitution OHPh-^^jg. previously ascribed to it. 
Bthylisobenzaldoxime, OHPh<;^^^, likewise yields a compound 


with sodium iodide ; this melts at 67 — 70®. 

When methylisohenzaldoxime (m. p. 82®) and phenyl cyanato arc 
dissolv^ in benzene in molecular proportion, and the solution, after 
remaining for 24 hours, evaporated, the additive compound, 
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Avliich crystallises from, alcohol in white needles and melts at 119®, is 
obtained; when heated with concentrated hydrochloric acid in a 
sealed tube at 100°, carbonic anhydride, aniline, ammonia, and benz- 
aldohyde arc formed. The compound Ci6Hi6N‘202, melting at 116 — 117®, 
lb pi*epared from ethylisobenzaldoxime and phenyl cyanate; when 
lioated with concentrated hydrochloric acid at 100®, it yields the 
same decomposition products as the methyl derivative. In like 
manner the compound OieHisNTaOi, melting at 148®, is formed from 
ethylmetanitroisobenzaldoxime (m. p. 67°) and phenyl cyanate : 
whilst the compound C 2 iHi 7 N‘ 304 , melting at 158 — 169®, is produced 
from benzylmetanitrobenzaldoxime and phenyl cyanate. 

A. L. 

Homologues of Benzhydrylamine. By H. Goldschmidt and H. 
Btocker (Bfir., 24, 2797 — ^2808). — Farafolhydrylamine^ 
]srH2-OH(C6HJ!de)2, 

is prepared from paraditolylketoxime (Goldschmidt, Abstr., 1890, 
1412) as follows : — The ketoxime (5 grams) is treated in alcoholic 
holution with 2*5 per cent, sodium amalgam (105 grams) and acetic 
acid at 60® (compare Abstr., 1887, 249). The product is poured into 
watei*, sodium liydroxide added, and the mixture extracted with ether ; 
on distilling the ethereal solution, a white, crystalline mass is left, 
from which paratolhydrylamine is extracted by boiling with light 
petroleum, whilst paratoluic paratoluide (Goldschmidt, loo. dt.) 
remains undissolved. It separates from light petroleum in trans- 
parent tablets, melts at 93°, and is readily soluble in ether and alco- 
lioL The hydrochloride^ formed by passing hydrogen chloride into a 
solution of the base in light petroleum, separates from water in white 
needles, and melts at 236® ; whilst the acetyl derivative^ OigHis’KHAc, 
obtained by boiling the base with acetic anhydride, crystallises from 
alcohol in delicate, white needles, and melts at 159®. When a solu- 
tion of potassium cyanate is added to a hot aqueous solution of the 
hydrochloiude, paratolhydryharbamide, CH(06HjMe)2’17H"00']SrH2, 
is produced ; it separates from dilute alcohol in small, white needles, 
and melts at 152°. 

Farahoinolenzhydrylamme^ CaHiMe'CHPh *17112, is obtained, to- 
gether with paratoluic anilide, by reducing crude paratolylphenyl- 
ketoxime (Hantzsch, Abstr., 1890, 1273) as above, employing sodium 
amalgam (110 grams) and the ketoxime (5 grams). The product 
is thrown into water, acidified with hydrochloric acid, and extracted 
with ether to remove the anilide ; it is then rendered alkaline and 
again extracted with other ; on distilling the second ethereal solution, 
parahomobenzhydrylamine is obtained as an oil having a faint basic 
odour and boiling at 296° (723 mm.); it is sparingly soluble in 
water, cannot be solidified, and absorbs carbonic anhydride from the 
air. The hydrochloride crystallises from boiling water in quadratic 
prisms, and melts at 262® ; the platinochhride, (OiJB[i 6 N)a,H 2 PtCle + 
2 H 2 O, is a bright yellow, crystalline precipitate which dissolves 
sparingly in water, but more readily in alcohol, and melts at 119° ; 
whilst the acetyl derivafive^ CuHw-NTHAc, crystallises from alcohol in 
white needles, and melts at 131*^. WTxen a solution of potassium 
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cyanate is added to a hot aqueous solution of the hydx’ochloridi , 
pa/ralwTriohemliyih^harhami^^ 06H4Me'0HPh*NH‘00‘]Sril2, separates ; 
it crystallises from dilute alcohol in white needles, and molts at 158®. 
FaraJiomohenaJiydrylammetMocarhamitle, Ooll iMe* OllP h’N H*C S’lSTHj, 
is obtained by treating an aqueous holution of the hydrochloride with 
the theoretical quantity of potassium thiocyanate, evaporating to 
dryness, extracting with absolute alcohol, and again evaporating; 
the oil thus obtained soon solidifies to reddish needles, which art? 
rendered colourless by washing with ether; it melts at 100 — 101^ 
ParaAomo6eflj«7iydra(Z^^en2/Zcar6amide, OeHiMe'OITPh'N^H'OO’NHPli , 
is formed when phenyl cyanate is added to an ethereal solution of 
the base ; it separates from boiling alcohol in small, white needles, 
and melts at 206'". Parahomobenzhydrylamine contains an asym- 
metric carbon atom, but, as might be anticipated, since it is a 
synthetical product, is optically inactive. The authors wore not, 
however, successful in resolving it into two optically active iso- 
merides by crystallisation of either the monodextrotartrate or of the 
normal salt ; they also find that the same base is formed by 3*edncing 
pure a-paratolylphenylketoximo (Hantzsch, he, cU,) instead of 
the crude ketoxime, together also with paratoluic anilide. The 
mMiodextroiartrate, OuHisIfl’jCiHeOe, forms small, white needles, and 
melts at 15V®; whilst the normal dextrotartrate^ (Oi4Hi6N‘)2,04H,,Oo, 
which is only produced when concentrated solutions of the acid and 
base are mixed in the requisite pro^rtion, separates in white, micro- 
scopic needles, and melts at 72—73®. 

Orthotolj^l phenyl ketone, CeHiMe'OOPh, prepared from ortho- 
toluic chloride by the method desciubed by Elba (Abstr., 1886, 461), 
for the preparation of aromatic ketones, boils at 296® (722 mm.); 
compare Ador and Billiet (Ber.y 12, 2301). The oxime forms white 
needles, and melts at 95 — ^98® ; it is probably a mixture of two storeo- 
cheinical isomerides. 

OrtJioTi^mohetizliydrylamine, 06H4Me*0HPh'N’H2, is formed, together 
with oi*thotolnio anilide, by i*edacing orthotolylphenylkotoxime 
with sodium amalgam ; the Wo products are isolated in the same 
manner as those of the para-series (see above). The new base is a 
colourless oil which boils at 299® (721 mm.), absorbs carboni(* 
anhydride from the air, and is somewhat soluble in water. The 
hydrocldoride begins to darken at 220®, melts at 249®, and is inaidily 
soluble in water ; whilst the acetyl derivative crystallises from alcohol 
in small, white prisms, and molts at 124®. 

Metatolyl phenyl ketone, prepared from metatoluic chlorido, boils 
at 311 — 313® (723 mm.) ; compare Ador and Rilliot (Loo, cU,) ; the 
osdme melts at 100 — 101®, and is perhaps a mixture of two storoo- 
chemical isomerides. 

06H4Me*0HPh'!BrjB[2, is a colourless oil 
closely resembling its isomerides; it boils at 299® (724 mm.) ; the 
hydrocldoride forms delicate, white needles, commences to darken at 
2^°, melts completely at 243®, and is fairly soluble in water ; whilst 
the acetyl derivative crystallises from alcohol in colourless needles, 
«ad melts at 97®. A. R. L, 
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CoHversioa of Gallic Acid and Tannin into Benzoic Acid. 

By C. B. Gdignlt (GompL 113, 200 — 201). — ^When a wai*m 

Bolntion of phallic acid is added to a warm mixture of zinc powder and 
ammonia solution, the gallic acid is completely converted into benzoic 
acid after heating for some hours at 60°. A similar result is obtained 
by heating gallic acid with zinc and dilute sulphuric acid, except that 
in this case the benzoic acid remains undissolved. 

Under similar conditions, tannin is first converted into gallic acid, 
and finally into benzoic acid. 0. H. B. 

Hydrogenation of Benzoic Acid. By O. Asohan (Her., 24, 
2617 — 2622; compare this vol., p. 1053). — HexaJiyd/roheiizoic acid is 
obtained, together with benzoic acid, when the product of the action 
of hydrogen bromide on tetrahydrobenzoic acid (Zoc. cit.) is reduced 
with sodium amalgam. In the pure and anhydrous form, it melts 
at 28®, and boils at 224° under 725 mm. pressure. The anvide^ 
OeHu-OOlTHi, crystallises from water in large, flat prisms melting at 
184°, and the methyl salt boils at 175 — 176° under 719 mm. pressure, 
and has a density of 1*014 at 070°, and 0 9927 at 20°/20°. The acid 
is not affected by heating with concentrated hydiochlorio acid at 
170 — ^250°, and does not seem to be identical with the author’s hexa- 
naphthenecaiboxylic acid (Abstr., 1890, 737). 

a-Bromhexahydrohenzoio acid, OeHioBr'COOH, is prepared by heating 
the mixture of phosphorus oxychloride and the acid chloride, pro- 
duced by the action of phosphorus pcntachloride on hexahydrobenzoic 
acid, with the calculated quantity of bromine at 100 — 120°, and 
extracting the product with formic acid (sp gr. =: 1*2). It crystal- 
lises fi*om formic acid in large, silvery scales or fiat prisms, melts at 
68°, has an odour of iodoform, and is unstable in the presence of 
boiling water and alkalis. 

^^^TeiraJiydrohenzoiG add is obtained when o-bromhexahydrobenzoic 
acid is treated with alcoholic potash at the ordinary temperature and 
the product is distilled with steam. It is a colourless oil which boils 
at 235 — 236° under 718 ram. pressure, and, when cooled below 0°, 
solidifies to a crystalline mass melting at about 8°. Bromination 
takes place only slowly and incompletely when the acid is ti'oated 
with bromine, and leads to the production of the two stereometric 
dibromides, which could not be satisfactorily separated, although they 
differ in solubility and crystalline form, the less soluble substance 
crystallising in prisms, and the more soluble in lamellifoirm rhombo- 
hedra. IE, however, the mixture of acid chloride and phosphorus 
oxychloride formed by tbe action of phosphorus pentaohloride on the 
acid is tl^eated with the calculated quantity of bromine, and the 
bi^ominated acid chloride converted into the acid by prolonged boiling 
with excess of formic acid (sp. gr. = 1*2), the loss soluble dibromide 
of A^-tetrahydfobenzoic acid is the sole product. This crystallisch 
from concenti'ated formic acid, dilute acetic acid, or a mixture oi 
benzene and light petroleum in small, prismatic forms, melts at 142°, 
and regenerates the tetrahydro-acid when boiled with alkalis or 
alkaline carbonates, or if treated in the cold with alcoholic potash. 
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A^-Tefralvi/drobenzamide ciystallises from ether in ootahedra, and melts 

^ 2*7 ^ 128 ° 

The tetrahydrobenzoio acid obtained by the reduction of benzoic 
acid with sodium amalgam (ho. dt.), is most probably the A®-acid, 
since, on the one hand, it yields the A^-acid by boiling with sti^ong, 
aqueous potash, and, on the other, its methyl salt is converted into 
methyl benzoate by atmospheric oxygen, reactions which, according 
to T. Baeyer’s experience, are characterisiic of hydrophthalio acids 
containing a “double bond” in the A®-position. The action of 
bromine on this add leads to the formation of only ono dibromide, 
further examination having shown that the supposed isomeride is 
nothing but benzoic acid, which is almost always present in small 
quanti^ in the crude tetL‘ahydro-acid. The pure dibromide crystal- 
lises from dilute acetic acid in lustrous, colourless scales, and melts 
at 166“, not at 163®. I^~Tetrahydrobenzamide forms white, naciwus 
scales or prisms, melts at 14^°, and is more soluble in water and ethor 
than the amide of the A^-acid. 

A dihydrobenzoic acid^ possibly the A^^’-acid, is formed by the action 
of concentrated alcoholic potash on the dibromide of the A'^-totra- 
hydro-acid at the ordinary temperature. It c^stallises from its 
concentrated aqueous solution, by slow evaporation in the cold, in 
large, hard prisms which melt at 73®. W. P. W. 

j 3 -Diclilorhydrm Metahydroxybenzoate. By 0. GoTna (Per., 
24, 2741 — 2748; compare this voL, p. 707). — ^Metahydroxybenzoic 
acid is dissolved in 10 parts of glycerol, the solution heated at 85®, 
and treated with hydrogen chlonde for five hours ; two compounds 
are formed, and may be separated by solution in hot water. The one 
is amorphous, and has not been further investigated ; the second con- 
sists of P-dichhrhydnn meiahydrossybeiizoaie, OH' 06 H 4 ' 0 O'OC 3 H.sOI 
and crystallises in long, slender needles which melt at about 90®. 
The constitution of the compound is proved by the fact that on hydro- 
lysis with soda or potash, metahydroxybenzoic acid and epiohlor- 
hydrin are formed as tlie sole products. If the othorification of tlio 
metahydroxybenzoic acid is conducted at temperatures above 85®, the 
yield of the amorphous compound is proportionately increased. 

Optically Active Phenylbromolactic Acids and Phenoxy- 
acrylic Acids. By E. BkiiCnmeydr, Jun. (Per., 24, 2830—2831). — 
Optically inactive phenylbromolactic acid can bo easily sepuraiccl 
into its optically active constituents byconversion into tho cindionine 
salt and crystallisation from alcohol. The salt of the dextrorotatoiy 
acid crystallises almost completely from the solution when a certain 
concentration is reached, and the remainder can be separated by the 
addition of ether. The salt of the levorotatory acid is left as a viscid 
mass after evaporation of the alcoholic mother liquor, and can bo 
obtained in the solid form by repeated treatment with pui^e ether. 
The optically active acids, obtained from the salts by treatment with 
dilute hydrochloric add and extraction with ether, closely resemble 
the optically inactive acid in properties ; the melting points, however, 
are not identical. 
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The sodium salts of the optically active phenoxyacrylic acids are 
formed when the optically active phenylhromolactic acids are treated 
with aqueous caustic soda. The aqueous solutions of these salts 
exhibit a greater rotatory power than the solutions of the phenyl- 
bromolaotic acids, and, moreover, the salt derived from dextrorotatory 
phenylhromolactic acid rotates to the left, whilst that from the levo- 
rotatory acid rotates to the right. On treatment with sulphuric 
acid, both salts are converted into phenylethylaldehyde. A detailed 
account of the physical properties of these optically active isomerides 
is reserved for a later communication. W. P. W. 


Diiodocinaamic Acid. By G. Liebesmais^n and H. Sachse (Per., 
24, 2688 — 2589). — J)iiodooiyinam%G acid, CPhllCPCOOH, is obtained 
by allowing a solution of molecular proportions of phenylpropiolic 
acid and iodine in carbon bisulphide to remain exposed to sunlight in 
a stoppered bottle. The iodine is very slowly absorbed, and is still 
visible after a month. The mixture deposits beautiful leaflets having 
a silvery lustre. It is purified by dissolving in alcohol and precipi- 
tating with water, and melts at 171®. The sodium salt is obtained in 
beautlEul needles by dissolving the acid in dilute sodium carbonate, 
and then adding excess of the reagent. The harium salt is soluble ; 
the lead salt forms a white precipitate. With sodium amalgam, it 
yields hydrocinnamic acid. 

Methyl ddiodoemnamate is obtained from methyl phenylpropiolate 
in a similar way. It is easily soluble in alcohol, and is precipitated, 
on the addition of water, in scales of silvery lustre, and melts at 77®. 

B. 0. E. 


Nitration of Cinnamic Acid and Fhenylmethacrylic Acid in 
the Side Chain, By H. Erdmann (Per., 24, 2771 — 2776). — The 
author has previously obtained phenylnitroethylene in smaU quantity 
by the action of red fuming nitide acid on phenylisocrotonio acid 
(Abstr., 1884, 906). Phenylnitroethylene is^ also formed in very 
small quantity when cinnamic acid is stirred into warm, red fuming 
nitric acid ; in larger quantity when an ethereal solution of the acid, 
cooled in a bath of ice and salt, is satui*ated with nitrous gas obtained 
by the action of ai*sonious anhydride on nitric acid, and to the extent 
of 15 per cent, of the theoretical, when a mixture of the acid 
(20 gi*ams) with 10 per cent, aqueous sodium nitrite (100 o.o.) is 
distilled with steam. 

Phenyluitropx'opylone is obtained when a cold, ethereal solution of 
phenylmethaorylic acid is treated with nitrous gas, and a volatile 
product of aromatic odour is formed in very small quantity from 
plienylangelic acid under like conditions. 

Two stereometric forms of phenylnitroethylene are conceivable, and 

the author is of opinion that the formula ^ prob- 

able for the compound produced in the above reactions. This view 
seems to derive some confinnation from the fact that all attempts to 
reduce orthonitrophenylnitroethylene to oinnoline have been fruitless. 

W. P. W. 
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Condensation of Allocinnamic Acid with Phenols. By 0. 
LiEBBJftMANN and A. Hartmann (Ber, 24, 2582 — ^2587). — Tlio following 
method of condensation is employed : — Knoly powdered allo(»innaniic 
acid (10 grams) is dissolved in phenol (10 grams) and acetic acid 
(5 c.c.) ; the mixture cooled and mixed with strong sulphuric acid 
(10 c.c.) diluted with acetic acid (5 c.c,). After remaining four days, 
the viscid mass is pom*ed into water, and extracted with etlior. The 
ethereal solution is shaken with water to get rid of acetic acid, and 
then extracted with soda, and finally the cthor is distilled oil*. An 
oil is thus obtained which has a phenolic odour, and gradually 
solidifies ; it is then spread on porous plates to remove adhering oil. If a 
crystal of the substance thus obtained be added to the oil from later 
experiments, it at once solidifies. The substance is phenylhydro- 
coumaiin. The soda solution contains hydroxydiphenylpi*opionic acid. 

Hyd/roayi/dipkeityVpropiomc aoid^ OisHuOj, is obtained from the above 
soda solution by acidifying and extracting with other. It is very 
soluble in alcohol, crystallises from benzene in plates, and melts at 
151®. The ammoniwrr* salt loses ammonia on evaporation of its solu- 
tion. Lead acetate and silver nitrate cause white precipitates when 
added to solutions of the ammonium salt. The cahium and hwriuni 
salts are very soluble. The author puts forward two Ibrmuloe foi* 
the compound, 

0H-0eH4-0HPh-0H*-000H and OH-C,H 4 -OH(OHaPh>OOOH, 

of which he considers the former to be the more probable. Tho acid 
is not converted into phenylhydrocoumarin when heated at 160®. 

Phmylhydroc<mnarm, C16H13O2, an indifferent compound, is inso- 
luble in soda, dissolves easily in alcohol, and on the addition of water 
is obtained in beautiful, colourless needles ; it crystallises from light 
petroleum in rosettes of needles, melts at 82®, and distils at 237® 
under a pressure of 30 mm., for the most pai't without decomposition. 
When boiled with alkali, it dissolves, and on adding an acid to tho 
solution a white compound is precipitated, which is only partly 
soluble in soda, as it rapidly changes into phenylhydrocoumarin, 

FhmylhydroaryhjdToco^imarin, CiaHwOs, is obtained by condensation 
of allocinnamic acid with resorcinol by the method desciubcd above. 
It is easily soluble in most solvents, almost insoluble in light poti*- 
oleum, and quite so in watci*, gives a yellow solution with soda or 
ammonia, and a yellow lead salt on the addition of lead iicotate to 
the ammoniacal solution. 

The condensation of cinnamic acid with phenol docs not give good 
results under the above conditions. The condensation was effeoied 
by heating cinnamic acid (5 grams), phenol (6 grams), sulphuiio acid 
(7 grams), and acetic acid (7 grams) on the water-bath for an hour. 
Prom the product, phenylhydrocoumarin was obtained, identical with 
that obtained from allocmnamic acid. The condensation takes placo 
very slowly in the cold. E. 0. B». 

Amidobenzoic Derivatives of Ethyl Acetoacetate, By G. 
PBLnizzAEi (Qasszeita, 21, 340— 345).— It has been shown by Knorr 
(Absfcr., 1887, 159) and Conrad and Liuipach (Abstr., 1887, 679; 
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Ber.^ 22, 78) that aromatic amines generally react in two ways with 
ethyl accfcoacetate according to fche conditions of the experiment. 
The author investigates these reactions in the case of amidobenzoic 
acid. 

Bthyl hydrogen ac-mctacrotoncmidobemsoate^ is obtained 

by boiling a solution of metamidohenzoic acid (10 grams) and ethyl 
acetoacetate (10 grams) in 96 per cent, alcohol (20 grams) for one 
hour ; on cooling, the whole solidifies to a crystalline mass, which, after 
reciystallisation from alcohol, is obtained in beautiful, colourless 
prisms melting at 137°. It is very soluble in alcohol and ether, and 
on prolonged heating in aqueous solution breaks up into its consti- 
tuents, the yield of amidobenzoic acid being quantitative. It has 
probably the constitution COOEt-OHlCMe'hTH^CeHi-COOH. At- 
tempts to eliminate alcohol and obtain a quinoline derivative, 
as may be done in analogous cases, did not succeed. 

acid, COMo*CH/00’!N'H*CeH4*COOH, 
is obtained by directly heating a mixture of equivalent proportions of 
metamidohenzoic acid and ethyl acetoacetate ; the semi-fluid mass is 
extracted with ether to remove the unaltered constituents, and re- 
crystallised from alcohol ; it is then obtained in colourless crystals 
very soluble in hot alcohol and acetic acid, moderately so in water, 
and melting with decomposition at 172 — 173°. The silver salt is a 
white powder. On endeavouiing to prepare a quinoline derivative 
by heating the acid with concentrated sulphuric acid, nothing but 
amidobenzoic acid sulphate was obtained. Acetylacetorthamidoheiissoio 
acid is obtained in a manner quite analogous to the mota-acid as 
white needles melting with decomposition at 160°. It is moderately 
soluble in hot alcohol and water, less so in benzene, and only sparingly 
in ether. W. J. P, 

Action of Phthalic Chloride on Phenols. By R. Mbyeb 
(B er,, 24, 2600; see also this voL, p. 1029).— Ethereal salts of 
phthalic acid are usually formed by the action of phthalic chloride on 
phenols, and not phthaleins or thoir anhydrides ; for instance, phenyl 
phthalate has been prepared by this method. Faracresol and psendo- 
cnmonol also yield the corresponding ethereal salts, which are very 
well crystallised compounds. yS-lTaphthol and phthalic chloride yield, 
as the chief product, naphthyl phthalate, togjethor with a compound 
which melts above 200°, dissolves in sulphuric acid with an intense 
reddish-yellow fluorescence, and is evidently the anhydride of 5- 
naphtholphthalein. The author reserves a full description of the 
compounds for a future communi<ation. E. 0. K, 

Relationship between Ethyl Succinosnccinate and Phloro- 
glncinol. By A. v. Babtbr 24, 2687 — ^2690). — The author 
and Kochendbrfer have previously shown that phloroglucinol com- 
bines with 2 mols. of phenylhydraziue yielding a dihydrazine deriva- 
tive (Abstr., 1889, 1162) ; the formation of this compound may he 
explained by assuming that the triketohexamethylenedihydrazoiio 
first produced undergoes intramolecular changje, ^ 

Ethyl succinosnccinate shows a behaviour similar to that exhibited 

VOL. LX. 5 g 
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by pbloroglncinol, and with pbenylhydrazine gives a bydrazine deri- 
vative of dihydroterepbtbalic acid (compare following abstracts). 
Now, since diketoliexametbylene, the parent substance of succino- 
succinio acid, behaves like a true diketone (compare Baeyer and 
Noyes, Abstr., 1889, 1147), its conversion into a phenol, analogous 
to phloroglucinol, in the reaction jast referred to, must be due to the 
presence of the carboxyethyl groups. Tho fact that a hydroxy- 
derivative of dihydrobenzene, which shows all the properties of a 
phenol, can be obtained by simple substitution in the nucleus is of 
fundamental importance with regard to the benzene theory; for, if 
in dihydrobenzene the double binding which, on the introduction of 
a hydroxyl-group, is converted into a single binding with formation 
of a ketone (in accordance with Brlenmeyer’s mle), attains the 
character of the double binding in phloroglucinol simply owing to 
the presence of a carboxyethyl group, there is no reason to deny the 
probability of other substitutions or other changes in the molecule 
giving a stability to the double binding similar to that observed in 
the case of benzene derivatives. The objection might be raised that 
the stability of the double binding in ethyl succinosuccinate is due 
to the fact that the substituting groups are in the para-position to one 
another ; such a view is negatived by the observation of Baeyer and 
Tutein (Abstr., 1889, 1180) that hydroxytetrahydroterephthalic acid 
behaves just like succinosuccinic acid. S. K. 

Phenylhydrazme Derivatives of Ethyl Succinosnccinate. 
By A. V, Barter, R. Jay, and L. Jackson (Ber., 24, 2690—2691). — 
Ethyl paff'aheftizemdihydrazo-’^'^-dihydroUrephthalate, O 24 H 28 N 4 O 4 , is 
formed, together with the isomeric A^-*-compound, when finely 
divided ethyl succinosuccinate (5 grams) is warmed with phenyl- 
hydrazine (4'2 grams) and alcohol (15 grams) until solution is com- 
plete ; after keeping the mixture for 3 to 4 days, the crystals are 
separated by filtration, and extracted with boiling alcohol, from 
which, on cooling, the A®*®-derivative is deposited in colourless 
needles. It turns yellow at 135 — 140®, sinter’s together at 145®, melts 
at 165® with decomposition, and is soluble in 15 parts of boiling 
rdcohol ; it is unstable towards acids and alkalis, and dissolves in 
cold, concentrated mineral acids, and in acetic acid and formic acid 
yielding red solutions ; its solution in propionic acid has a reddish 
hue, but it dissolves in valeric acid yielding a colourless solution 
which, on heating, suddenly turns yellow, crystals of tho A^**-com- 
pound being deposited. When heated alone or in alcoholic solution, 
it is converted into the isomeride described below. 

Ethyl parabenzenedihydi’azo-A***-dihydi*oterephtlialate (Knorr and 
Bulow’s ethyl diphenylizinsuccinosuccinate), CsiH 28 N 404 , prepared as 
described above, is very sparingly soluble in all ordinary solvents and 
can be easily purified by extraction with boiling alcohol; it is a 
yellow, microscopic, crystalline powder, melts at 208®, and behaves 
like the A- * “-derivative on treatment with acids and ali^lis. 

P. S. K 

Constitution of the Fhenylhydrazine Derivatives of Ethyl 
Succinosuccinate. By A. v, Baeyer and G. v. Brdnino (Ber., 24, 
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2692— 2699). hmzen^liaao~6}'^~dihydroter^7ht7ialate^ OatH24N'404, 
can be obtained in yellow needles by gradually adding a bot, 
saturated alcobolic solution of normal copper acetate (7 grams), 
acidified witb a little acetic acid, to a boiling alcoholic solution of the 
A® * ®-liydrazo-compound described in the preceding abstract, and then 
dropping the filtered solution on to ice ; it melts at 155°, is readily 
soluble in alcohol and other ordinary solvents, and dissolves in con- 
centrated hydrochloric acid and concentrated sulphuric acid, yielding 
red solutions. It is much more stable than the A®'*®-hydrazo-com- 
pound; on reduction, it is converted into the A^'^-hydrazo-derivative. 
intramolecular change taking place. 

Bthyl C24H22hr404, is formed, with libera- 

tion of hydrogen bromide, when bromine is added to an alcoholic 
solution of the preceding compound ; it crystallises from alcohol in 
long, lustrous, orange-red needles and melts at 126°. It resembles 
the dihydrazo-derivative in appearance, but is more readily soluble in 
alcohol and much more stable. The corresponding acid, OaoHi4lSr404, 
prepared by hydrolysing the ethyl salt with boiling concentrated 
}X)ta8h, crystallises £rom a mixture of glacial acetic acid, water, and 
alcohol in orange-red needles, melts above 250°, and is readily soluble 
in alcohol and other organic solvents, but insoluble in water. The 
Mver salt, C2oHi2l7404Ag2, is a dark-red, crystalline powder. 

llJthyl bensenehiaso-£i^ ^-dn^hydflroterepMJialate^ 024H34N‘404, is formed 
when the corresponding dihydrazo-compound (compare preceding 
abstract) is oxidised with copper acetate as described above, but the 
solution must be boiled for a much longer time, owing to the in- 
solubility of the hydrazo-compound ; the A^**-biazo-derivative is also 
formed, together with varying quantities of the corresponding 
A®-®-compound, from which it is produced by intiamolecular change, 
when the A®=*-dihydrazo-derivative is oxidised with copper acetate in 
presence of water. It crystallises from alcohol in light -yellow 
needles, melts at 180°, and is more sparingly soluble than its isomer- 
ide ; it dissolves in hydrochloric acid with a red coloration, and, on 
reduction, it is converted into the A®**-dihydi*azo-compound. When 
treated with bromine in chloroform solution, the colour of the mix- 
ture changes from brown to red and crystals of a bromo-derivativo, 
melting at 253 — 254°, are deposited ; if, however, a solution of the 
sizo-compound in concentrated sulphuric acid is treated with bromine, 
ethyl benzenebiazoterephthaJate, identical with the compound de- 
scribed above, is obtained. 

The isomerism of the two compoands obtained by the action of 
phenylhydrazine on ethyl sncoinosuocinate is caused by a difEerence in 
the constitution of the dihydroterephthalic acids of which they are 
derivatives. It has been previously shown that, on cai'eful reduction, 
tei-ephthalic acid is first converted into the readily soluble A®*®- 
dihydro-acid, wliich, when boiled with soda, is transformed into the 
friparingly soluble, stable A' *-dihydro-derivative ; in an exactly analog- 
ous manner, ethyl succinosuccinate gives, in the first place, the 
colourless, unstable hydrazo-derivative, which is readily converted 
into the yellow, stable, insoluble isomeride. 

KTow, in accordance with theory, three isomeric benzenebihydrazo- 

6 <7 2 
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diliydrotereplitlialic acids, namely tbe A® A' ®-, and A’^ ^-componnds, 
differing from one anotOier only as regards the position of the doable 
linking, can be derived from a hydrazone of the constitution 

0OOlt-0H<§^fJ^^^^^^>CH-C0OEt, the hypothetical primary 

product of the action of phenylhydrazine on ethyl succinosuccinate ; 
since the A* ®-componnd may, theoretically, exist in two forma, the 
maleinoid and the famaroid, a fourth isomeride is also capable of 
existence. The only two isomerides which have yet been obtained 
show the same relation to one another as that existing between the 
fumaroid A® ®- and the A^ ^-dihydroterephthalic acids ; it may be 
assumed, therefore, at any rate provisionally, that they have the 
constitutions assigned to them above. 

This inTestigation affords an interesting contribution to the ques- 
tion of the relation between colour and constitution ; the above facts 
show that, by a slight change in the position of the double linking, 
a yellow compound may become colourless, and vice versd. 

P. S. El. 

Snlphonation of Farachloronitrobenzene and Farachlor- 
aniline. By A. Olatjs and C. Mann (Annalen, 265, 87 — 06 ). — 
ChlcyrimitTohenzeneml^hmic acid [Cl : SOsH : NO2 = 1 ; 2 : 4 ] is best 
prepared by adding parachloronitrobenzene to 10 — 12 per cent, 
anhydrosulphuric acid (6 parts) and then heating the mixture at 
120 — ^ 180 ® until it is completely soluble in dilute alkali ; no other 
sulphonic acid is formed even when the conditions of the experiment 
are altered. It separates from water in well-defined, almost colour- 
less, asymmetric crystals, a : 6 : c = 0*8584 : 1 : 0 * 8520 , containing 2 
mols. HgO, both of which are expelled at 110® ; it is readily soluble 
in water, but only very sparingly in alcohol. The ammonium salt, with 
IH3O, sodivm salt, with IH2O, and the salt (anhydrous) are 

crystalline compounds, readily soluble in water, but only sparingly 
m alcohol. The larium salt (anhydrous), calcium salt, with 8H3O, 
copper salt, with 5H2O, and lead salt, with 7 H 20 , arc z^eadily soluble 
in hot water and crystallise well. The chloride, ETOa-CBHjOl-SOaOI, 
crystallises from elher in yellowish prisms melting at 89 — 90 ® 
(uncorr.). The amide, ]S'02’CoH30hS02'lfHa, crystallises in colourless, 
lustrous needles and prisms, melts at 185 — 186 ® (uncorr.), and is 
readily soluble in ether, chloroform, alcohol, and hot water. 

Chloramidohenzenemljphonic acid [ 01 : SOsH : = 1 : 2 : 4 ], pre- 

pared by reducing the preceding compound with tin and boiling 
dilute hydrochloric acid, crystallises from hot water in colourless, 
prismatic needles. The barium salt, with 6H2O, is almost insoluble in 
alcohol, but very readily soluble in hot water, from which it separates 
in small needles. The stannochloride crystallises in large, lustrous 
prisms. 

Two isomeric sulphonic acids are formed when parachloraniline 
sulphate is mixed with 15 per cent, anhydrosulphnrio acid (8 parts), 
the mixture heated on the water-bath for 6 — 8 hours, and then 
poured into a large volume of water ; the yield of the mixed products 
is small. On fractionally crystallising the mixtui'e of acids from hot 
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water, a chloramidobenzenesulpTionic acid, identical with the com- 
pound just described, is first deposited, and from the mother liquors 
the ibomeride [01 : SO3H : KHj = 1:3:4] is obtained in short, 
oblong, efflorescent piisms, containing 2 mols. H2O. ¥. S. K. 

SuLplionation of Metachloronltrobenzene and Metadilor- 
aniline. By A. Claus and H. Bopp (Annalen, 265, 95 — 107). — The 
authors can confirm the statement of Post and Meyer (Ber., 14, 1605), 
that two isomeric sulphonic acids are obtained on heating meta- 
chloronitrobenzene with anhydrosulphurio acid at 125® for several 
hours. Post and Meyer’s a-acid, isolated in the manner described by 
thorn, has the constitution [SO3H : NOs : 01 = 1 : 8 : 5], and is 
formed in larger quantities the more concentrated the anhydro-acid 
employed. The corresponding chloride^ JSTOa'CeHsOhSOiOl, is an 
oil; the amide, KOa^OcHaOhSOa-HHa, crystallises from alcohol and 
water in small, colourless plates melting at 164 — 165® (uncorr). The 
constitution of this acid was proved to be that given above by 
first reducing it to the corresponding chloramidosulphonic acid 
ilescribed by Post and Meyer (loo. cit) ; this compound was then 
converted into metachlorobenzenesulphamide by first eliminating the 
amido-group and then treating the product with phosphorus j>enta- 
chloride and anhydrous ammonia consecutively. Another portion of 
the chloramidosulphonic acid was treated with sodium amalgam to 
eliminate the chlorine, and the resulting amidosulphoziic acid trans- 
formed into the corresponding chlorosulphonic acid by means of the 
diazo-compound ; this substance was finally converted into the sulph- 
umide, which was found to be identical with the metachlorobenzene- 
sulphamide obtained in the first case. 

The second acid, obtained by sulphonatmg metauitrochlorobenzene 
as described above, has the constitution [SO3H : MTOa : Cl = 1:2:6]; 
its chloride, N02*06B[3Cl*S0201, crystallises from ether in yellow 
prisms, melts at 180% and is sparingly soluble in chloroform ; the 
corresponding amide, 3!ir02*C6H30hS02*N'H2, crystallises from water in 
long, colourless needles, and decomposes at a high temperature, but 
without melting. The constitution of this sulphonic acid was deter- 
mined by the same methods as those employed in the case of the 
isomeride. 

At least two, possibly foui^ isomeric sulphonic acids are formed 
when metachloraniline sulphate is heated for 10 — 12 hours on the 
water-bath with anhydrosulphurio acid (3 — 4 parts) ; on treating the 
product with water, and precipitating the sulphuric acid with barium 
hydroxide, there remains in solution a mixture of barium salts which 
cannot be easily resolved into its constituents, but from which, by 
fractionally crystallising the free acids from water, pure metachlor- 
anilinesulphonic acid [SO3H : ISTBi : 01 = 1 : 2 : 4] and an impure 
isomeride can be obtained. The former has been previously described 
by Post and Meyer ; its constitution was determined by the authors by 
the same methods as those used in the case of the nitrochlorobenzene- 
sulphonic acids. The impure isomeride has, most probably, the con- 
stitution [SO3H : 01 : NHa = 1 : 2 : 4]. P. S. E. 
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Stilphonation of Orthotolxudine. By A. Claus and F. Tmmul 
(Annalenj 265, 67 — 87) — Orthotolnidinemetasulphonic acid 

[NHs : Me : SO3H = 1:2:5] 

is formed in considerable quantity, together with the isomeride 
[KH3 ; Ale : SO3H = 1:2:4], when ortholuidino sulphate (1 part) 
is mixed with 50 per cent, anhydrosulplmric acid (2 paits) cooled 
below 0®, and the mixture tept at this temperature with frequent 
shaking until it has become a thick, brown mass ; the product is then 
treated with ice-cold water, the cold solution neutralised with barium 
carbonate, and the baaium salts in the filtered solution separated by 
fractional crystallisation from water. With regard to the 1:2:4- 
acid, it may be remarked that the statements of Gerver on this subject 
.ire incorrect, but those of hfeville and Winther (Ber., 13. 1941) 
correct ; when treated with bromine (1 mol.) in glacial acetic acid 
solution, it is converted into a crystalline bromo-derivative 

[NH2 : Me : SO3H : Br = 1 : 2 : 4 : 6], 

the barium salt of which crystallises with 3 mols. H2O ; when this 
bromo-acid is treated with bromine (1 mol.) in aqueous solution, it 
yields dibromotoluidine (m.p. 60°), the platinochloride of which crys- 
tallises with If mols. BL2O. Orthotolnidinemetasulphonic acid, pre- 
pared from the barium salt, is very readily soluble in water, from 
which it ciystallises in colourless, transparent needles, containing 
1 mol. H2O ; it is doubtless identical with the acid obtained by the 
reduction of nitrotoluenesulphonio acid (compare Hayduck, Annalen^ 
172, 204). The sodium salt, with 3H2O, crystallises in needles, and is 
very readily soluble in water and alcohol. The harivm salt, with 2-|H20 , 
crystallises in rhombic plates, and is more readily soluble in water 
than the corresponding salt of the isomeric acid referred to above. 
The calcium salt, with 6H2O, the ccibalt salt, and the nickel salt aie crys- 
talline and readily soluble in water. When the acid is ti’eated with 
bromine in aqueous solution, it is converted into a dibromo-derivative 
[NH2 : Me : Br2 : SOjH = 1 : 2 ; 4 : 6 : 5], which crystallises from 
boiling water in long, colourless needles, containing 1 mol. H2O 
(compare Hayduck, he, ciL); the barium salt of this bromo-acid 
crysinllises from hot water with 8f mols. H20. 

Tiibromotoluenesulphonic acid [Brs : Me : SO3H = 1 : 4 : 6 : 2 : 5] 
can be obtained by decomposing the diazo-derivative of the dibi*omo- 
acid just described with cuprous bromide (compare Hayduck, Annalen, 
174, 364) ; it crystallises from hot water in small, colourless prisms, 
and, when treated with highly superheated steam in concentrated 
sulphuric acid solution, it is readily decomposed into tribromotolueno 
(m. p, 63®). 

add [HH3 : SOsH : Mo = 1 ; 3 ; 4] is 
formed in lai*ge quantities when paratoluidine is sulphonated under 
the conditions described in the case of the conesponding ortho- 
compound ; the product is washed with cold water to free it from 
small quantities of the orthosulphonic acid, and then crystallised 
from hot water, from which it separates in well-defined rhombohedra 
containing 1 mol. H3O, It is insoluble in alcohol, reduces am- 
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moniacal silver nitrate solution, and gives a red coloration on warming 
with ferric chloride ; when boiled with excess of bromine in aqueous 
solution, it yields a trihromopamtolui^ine, [NHo : Br^ : Me = 
1 : 2 : 3 : 6 : 4], which crystallises in colourless needles melting 
at 88° (uncorr.). 

When aniline sulphate is sulphonated in the cold in the manner 
described above, the parasulphonic acid alone is obtained; ortho- 
bromaniline also gives but one sulphonic acid, which is identical with 
the compound [NH 2 : Br : SOsH = 1:2:5] desciibed by Andrew‘> 
(Ber., 13, 2126). T. S. K. 

Bromisatin-blue. Compounds of Mono- and Di-bromisatin 
with Rperidine. By 0. Schotten (Ber., 24, 2604— 2607).— B/- 
p^eridylhromisaUn^ OigHsiBrN’aO, is obtained by warming an alcoholic 
solution of ‘ bromisatin with twice the molecular proportion of piper- 
idine. It crystallises in colourless needles, is veiy sparingly soluble 
in alcohol, and closely resembles dipiperidylisatin in its behaviour 
with acids, alkalis, and on warming (compare this vol., p. 928). 

BrcmiscMn-hliie is formed when dipiperidylbromisatin is warmed 
with several times its weight of acetic anhydride, and, on the addition 
of water to the blue solution is precipitated as a microcrystallmo 
powder. It resembles isatin-blue (Zoc. cit) in its behaviour with 
solvents, acids, and alkalis. 

Piperidinedihwnisatm^ Oi3HiiBr2H’202, is obtained by adding pipex’- 
idine to dibromisatin suspended in warm, absolute alcohol. It crys- 
tallises in short, pale-yellow prisms, melts at 152% dissolves sparingly 
in alcohol, but more easily in ether, and is insoluble in water. It is 
not affected by boiling with dilute mineral acids or alkalis, or with 
acetic acid or acetic anhydnde, but decomposes with the regeneration 
of dibromisatin when heated with a mixture of hydrochloric and acetic 
adds. W P. W. 


Dlmethylcarbaizole, By B. TXuber and B. Lobwbnherz (Ber., 
24, 2597 — ^2599). — ^The paper contains a further account of the di- 
Me_ Me 

methylcarbazole \ \ ^ formerly described by the 


formerly described by the 


authors (this voL, p. 834). Bimetbylcarbazole can be prepared in 
two ways, from diamidodimethylcarbazole, and by heating orthodi- 
amidoditolyl with a mineral acid above 200°. The first method gives 
very bad results ; the second method is also disadvantageous owing to 
the difBLculty of preparing large quantities of orthodinitroditolyl. 

Orthodinitroditolyl is best obtained as follows : — ^Well dried meta- 
dinitrotolidine is made into a paste with a little absolute alcohol and 
the calculated quantity of 100 per cent, sulphuric acid (for 2 mols.), 
poured into 15 times as much absolute alcohol, and amyl nitrite 
(2 mols.) added to the mixture at 10“. The mixture is then heated 
for some hours to boiling, diluted with water, and the orthodinitrodi- 
tolyl extracted with high boiling petroleum. The nitro-product is 
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reduced witli tin and hydrochloric acid, and the diamido-hydrochloride 
(m. p. 83°) thus obtained is converted into dimethylcarbazolo by heating 
it with six times the quantity of hydrochloric acid (18 per cent.) in a 
sealed tube at 230° for 20 liours. 

Dimethyloarbazole crystallises from benzene in colourless needles, 
melts at 219®, is easily soluble in h.ot benzene, toluene, and alcohol, 
somewhat easily in ether and carbon bisulphide, and sparingly so in 
light petroleum, and is very like ordinary cai'bazole. The •picric acid 
compcmid crystallises in reddish-brown needles, and melts at 192®. 
The m^ro5o-compound crystallises from alcohol in pure, yellow 
needles, and melts at 106°. The acetyl compound crystallises from 
alcohol in needles, and melts at 129°. A wood splinter soaked in an 
alcoholic solution of dimethyloarbazole is coloured red by hydrochloric 
acid ; with isatin, its solution in sulphuric acid gives an indigo-blue. 
It is distinguished from carbazole by not giving a blue dye on fusion 
with oxalic acid. When shaken with quinone in acetic acid solution 
containing a few drops of concentrated sulphuric acid, it gives a deep, 
mdigo-blue solution, and this, on the addition of water, deposits 
greyish-blue flocks, which dissolve in ether with a bluish-violet colour. 
Carbazole, under the same treatment, gives a magenta solution, which, 
on the addition of water, yields reddish-brown flocks, soluble in ether 
to a red liquid. A table is given of the properties of carbazole and 
dimethyloarbazole. E. C. B. 

Preparation of Hydrobenzoin and of Deoxybenzoin. By P. 
Jtullard and G. Tissot (Ohem. Oentr,^ 1891, ii, 166; from Arch, sci 
pihys. not. Geneve ). — ^The authors recommend the following method 
for the preparation of hydrobenzoin ; the product is very pure, but the 
amount is small : 100 grams of benzaldehyde is reduced with 100 
grams of zinc-dust in 500 grams of glacial acetic acid and 10 grams 
of anhydrous acetic acid. After the zinc-dust has been gradually 
added, the mixture is heated at 100° for l-^ hours. The resulting 
liquid is diluted with 4 — 6 volumes of water and the hydbrobenzoin 
precipitated with sodium carbonate. It crystallises in beautiful 
plates, and melts at 134°. The yield is 5 — 10 per cent. From the 
oily residue, a few white crystals separated at the end of a few days ; 
the remainder was principally benzyl alcohol and dooxybenzom. It 
dilute acetic acid be employed for the reduction, the product consists 
chiefly of benzyl alcohol. 

Deoxybenzoin is pi'epared by the reduction of benzoin or acetyl- 
benzoin as follows :-^0 grams of benzoxn and 40 grams of zinc ai»e 
treated with 200 grams of glacial acetic acid, and the redaction is 
almost perfect. ISTeither hydrobenzoin nor acetylhydrobenzoin is 
found among the products. Acetylbenzoin was prepared by heating 
2 grams of benzoin with 10 grams of anhydrous acetic acid for four 
hours in a tube at 160°, whereby the theoretical quantity was obtained. 
It caystedlises in white needles, and melts at 83°. J. W. L. 

Derivatives of Deoxybenzom. By J. Ephraim: (Per., 24, 
2820 — 2827). — Deoa!2(5enzo^nor^^d^6ar&ofl!^Z^c acid, 

COOH-CeH4-CO-CH,-OeH^-OOOH, 
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is obtained by heating 1 :2-carboxyphenylacetic acid (10 parts) with 
an equal weight of phthalic anhydride, and sodium acetate (1 part) in 
an oil-bath* at 180 — 190®, the reagents being anhydrous, ti*eating the 
dark-coloured melt with hot water, dissolving in cold sodium hydr- 
oxide solution, precipitating the filtrate with hydrochloric acid, treat- 
ing the precipitate with cold alcohol, and crystallising from glacial 
acetic acid ; it forms white needles and melts at 238 — 239® ; the silver 
salt separates in white, feathery needles on adding silver nitrate to a 
solution of the ammonium salt. When the acid (2 grams) is heated 
with fuming hydriodic acid (5 c.c.) and amorphous phosphorus 
(1 gram) in a sealed tube at 160° for 2 — 3 hours, and the melt ex- 
tracted with sodium carbonate solution, dibenzylorthodicarboxylic acid, 
02 H 4 (OoH 4 'OOOH)i, melting at 225°, separates on the addition of hydro- 
chloric acid. The acid^ CieHnOal^, is formed when deoxybenzoin- 
orthodicarboxylic acid (1 gram) is heated with concentrated alcoholic 
ammonia in a sealed tube for 12 hours ; it crystallises fi‘om alcohol in 
white rhombohedra, and its constitution is represented either by 

COOH-C6H*-CH:C<g J>CO or by COOH- 0 «H 4 - 0 <^-g.'^> 0 «H 4 . 

This, when heated on the water-bath with twice its weight of phos- 

CO*H^*CO 

phorus oxychloride, yields the compound^ 

When deoxybenzoinorthodicarboxylic acid is dissolved in absolute alco- 
hol, the cooled solution saturated with hydrogen chloride, and water 

added, the anhydn-ide^ is precipitated ; it crystallises 

from alcohol in white needles, melts at 260°, and is insoluble in cold 

alkalis. The ossimidolaotonef 06Hi<QQQ^^j^0-08H4*C00H or 

CO •<q*^^ 0-0H8*C6H4’C00H, is produced when the acid is dissolved 

in alkali and treated with hydroxylamine ; it crystallises from alcohol 
in delicate, rose-coloured needles, and melts at 229 — 230° ; the lactone^ 

COOH*OJH:*-OH,-OH<§'5!>00 or OOOH-O.H*-CH<q5o>O.B[*. 


is obtained when the add is ti»eated with five times the calculated 
quantity of sodium amalgam in alkaline solution ; it separates from 
alcohol in monosymmetxic crystals, aih : c = 0“8962 : 1 : 0’74?8 ; 
/J = 61° 43', and melts at 201°. The haHum salt of tho bibasic acid, 
GOOH-CeH4*OH2-01i(OH)-CeH*-OOOH, is formed when the lactone is 
boiled with baidum hydi*oxide, and, on adding the silver nitrate to the 
resulting solution, the biher salt is precipitated. 

The author has separated a small quantity of a bye-product, CieHioO^, 
in the preparation of deoxybenzoinoi*thodicaiboxylic acid by the above- 
described method; it crystallises from glacial acetic acid in white 
needles, melts at 250°, and is not identical with deoxybenzoinortho- 
dicaiboxylic anhydride. It yields an acid, OiaHiiOs, melting at 196°, 
which thus appears to be isomeric with deoxybenzoinorthodicarbo:^lic 
acid. A. K. L. 



1494 


ABSTRACTS OF OHEMJOAL PAPERS. 


Synthesis of Hydroxsrxanthones. ByB. Nessler (Ohem, Cenir,, 
1891, ii, 61 ; from ScMoeiz. Wochenschr. Pharm.^ 29, 186). — Similarly 
to the formation of xanthone from orthohydroxybenzoic acid, hydroxy- 
xanthones may be prepared from dibydroxy-acids. From dihydroxy- 
benzoic acid, dihydroxyxantbone is formed ; from a mixture of salicylic 
and dihydroxybenzoic acids, a monohydroxyxanthone is obtained ; and 
the phenols, resorcinol, omnol, quinol, and phoroglucinol unite with 
hydroxy-acids with formation of corresponding hydroxyxantbones. 

J. W. L. 

Derivatives of Lapachic Acid. By E. Patbbn5 and L. Oaberti 
(^Oozzebta, 21, 374 — 381). — Monobromolapachic acid maybe reduced by 
suspending it in very dilute caustic potash and treating with zinc 
dust ; after half an hour, the solution is filtered, saturated with carbonic 
anhydride, and, as soon as the resin is deposited, the liquid is filtered 
and acidified with hydrochloric acid, when a flocculent precipitate of 
lapachic acid falls. This shows Hooker and Green’s opinion, that 
monobromolapachic acid is a derivative of lapachone (Abstr., 1889, 
999), is incorrect. 

Patemo and Minunni (Abstr., 1890, 1310) showed that lapachic 
acid, when treated with thiophen and sulphuric acid, yields a con- 
densation product ; the authors find that the reaction occurs between 
the thiophen and lapachone formed by the action of sulphuric acid on 
the lapachic acid. Lapachone (1 part) and thiophen (1 part) are 
dissolved in glacial acetic acid (1 vol.) and concentrated sul{)huric 
acid (1 vol.) added ; after five hours, the emerald-green solution is 
poured into much water, the bulky, blue precipitate collected and 
washed, first with water, then with a mixture (equal parts) of alcohol 
and water, and finally dried. The substance is now of an intense, 
sky-blue colour, and is soluble in strong alcohol, ether, chloroform, 
and light petroleum, yielding a blue solution ; it dissolves in acetic 
acid and in sulphuric acid, from which it is precipitated by water, a 
part being resinified. In solution this substance seems to be unaltm^ed 
by hydrochloric acid or sodium amalgam, but is slowly oxidised by 
nitric acid and at once decolorised by chlorine-water. It contains 
sulphur, but could not be obtained sufficiently pure for quantitative 
analysis. 

On passing dry hydrogen chloride through a solution of lapachic 
acid in glacial acetic acid, the solution becomes brownish-red, and, on 
pouring it into water, yields lapachone and a trace of another sub- 
stance, probably the compound obtained when lapachic acid is treated 
with nitric acid. If a solution of lapachone and thiophen in glacial 
acetic acid is satuiuted with dry hydrogen chloride and allowed to 
remain for some days, the blue compound described above is obtained. 
A solution of lapachic acid (1 part) in glacial acetic acid, on treatment 
with fused ziuc chloride (10 parts), yields nothing hut pure lapachone 
after remaining for 18 hours. Zinc chloride also effects the condensa- 
tion of lapachone with thiophen, hut much resinous matter is pro- 
duced at the same time. Lapachic acid is partially converted into 
lapachone by calcium chloride, but is seemingly unaltered by stannous 
emoride in alcoholic solution. 

An improved process for the preparation of lapachic acid is the fol- 
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lowing: — Tlie crude product (100 grams), obtained by boiling the 
shavings or sawdust of lapacho wood with sodium carbonate, and de- 
composing the solution with hydrochloric acid, is boiled with baryta- 
water (30 — 35 giums barium hydrate in 16 litres of water). On 
filtration and precipitation with hydrochloric acid, the lapachic acid 
is generally pure enough to be at once reorystallised from alcohol. 

W. J. P. 

Melting Points of Binary Systems of Hydrocarbons. By L. 
Yignon (Oompt. rend., 113, 133 — 136). — The hydrocarbons employed 
were naphthalene, diphenyl, phenanthrene, triphenylmethane, and 
anthracene, which were mixed in pairs in various proportions. 

The mixtures may be divided into two groups, namely, (a) thoso 
that contain anthiacene and have a melting point which rises as the 
proportion of anthracene increases, but is always higher than the 
mean calenlated melting point ; and (5) those that contain no anthra- 
cene. In the latter gi*oup, the melting point is always lower than the 
mean calculated melting point, and the curves have a characteristic 
form, showing a point of reversal which corresponds in the various 
cases to the following mixtui*es : naphthalene, 2 mols., and diphenyl, 
1 mol. ; naphthalene, 2 mols., and phenanthrene, 1 mol. ; naphthalene, 
1 mol., and triphenylmethane, 1 mol. ; diphenyl, 2 mols., and phen- 
anthrene, 1 mol. ; diphenyl, 2 mols., and triphenylmethane, 1 mol. 

C. H. B. 

Txrmllic Acids. By J. Homans, B. Steltzneb, and A. Suxow 
(JBer., 24, 2689 — 2692). — When a-truxillic acid is treated with a small 
quantity of fuming nitric acid (1*62), it dissolves, and two isomeric 
mononitro-acids are formed. The one acid (6) crystallises from the 
solution on cooling, the other (a) is obtained by diluting with water 
and is purified by ciystallisation from alcohol. 

a^Niiro-^cxr-trusBillio add, [C 9 H 7 (H 08 ) 02 ] 2 , forms small prisms, melts 
at 228 — 229°, and is easily soluble in alcohol, ether, and acetic acid, 
sparingly in benzene. It is not attacked by potassium permanganate 
in alk^ine solution, and is thus distinguished from nitx^ocinnamic acid. 
The salts do not crystallise. Ethyl Or-nitro-ei-iruxillate crystallises from 
alcohol in yellow needles and melts at 138®. 

h-Nitro-a--truidlUG act'd is insoluble, or only sparingly soluble, in all 
solvents, melts at 290® with decomposition, and does not reduce pex*- 
manganate. The diver salt forms a white, granular precipitate. The 
harivm salt is easily soluble in water and crystallises in bright-yellow 
needles. 

jS- and 7 -truzillio acids each yield only one mononitro-acid. 

Nitro-^-truxilUG add is, when first obtained, an oil which is purified 
with difficulty by lecrystallisation from alcohol- It melts at 216°, is 
easily soluble in ether, acetic acid, and chloroform, sparingly in 
benzene, and does not reduce potassium permanganate. 

Nitro~r^~truxiUic add forms small prisms, melts at 293®, is easily 
soluble in alcohol and acetic acid, insoluble in benzene, and slowly 
reduces potassium permanganate. 

The amido-derivatives of o-truxillic acid are obtained by reducing 
the nitro-derivatives with tin and hydrochloric acid, precipitating the 
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tin witli snlphnretted hydrogen, and concentrating the filtrate in a 
vacnnm on the water-bath. 

a-A7mdo~it-tiruxillic acid is obtained, in scales of silvery lustre, by 
precipitating a solution of the hydrochloride with sodium acetate, and 
is purified by precipitation from acetone by petroleum. The hydro- 
chloride forms very soluble needles, 

h-Amidcha~truxilUe add crystallises from water in needles. The 
hydrochloride forms needles, and is less soluble than the o-amido-acid. 
The mlpliate is obtained in beautiful, sparingly soluble needles on 
adding the theoretical quantity of sulphuric acid to a solution of the 
hydrochloride. 

h-Diasso-a-triixilUc acid nitrate^ [09H7(lSr3!N'03)0j2, is obtained in 
pale-yellow needles by adding sodium nitrite (1*84 grams) to an ice- 
cold solution of the hydrocMoride of the amido-acid (5 grams) in a 
small quantity of water and nitric acid (5 cc.). It is easily soluble 
in water, and yields a ponceau-red dye with sodium /i-naphtholdi- 
sulphonafce, which does not, however, dye cotton directly. 

h-Bydroxy-(t-irttixiUic acid is obtained by adding ^e calculated 
quantity of sodium nitrite to a solution of the amido-hydroohloride in 
concentrated sulphuric acid. The mixture is diluted with water and 
heated to boiling, when the hydroxy-acid is obtained as a yellow pre- 
cipitate. It crystallises from alcohol in colourless flocks, is sparingly 
soluble in most solvents, does not melt at 360®, dissolves in cold soda, 
and is precipitated by acids. The calcium salt is obtained by boiling 
the acid wiih calcium carbonate, is easily soluble in water, and is pre- 
cipitated on the addition of alcohol. 

h-Acetylhydroxy-cc-iruMlic add is obtained by the action of acetic 
anhydride and sodium acetate on the hydroxy-add ; it crystallises from 
acetic acid in tufts of needles, and mdts at 244®. E. G. B. 

Essence of Lemons. By Y. Oliyebi (Gassetta, 21, 318—330).— 
Beoently prepai*ed essence of lemons is a canary-yellow, oily liquid, 
of a pungent acrid taste. Its sp. gr. is 0*860 at 16®, and its specific 
rotatory power [aji) at 16® varies from to +75*10®. 

On distilling essence of lemons which has been steam-distilled and 
dried over fused potassium carbonate, three principal fractions aro 
obtained. The first portion, boiling at 170 — 170*5®, constitutes about 
one-fifteenth part of the whole, and has a sp. gr. of 0*8867 at 0® and 
a specific rotatory power [a]^ = +64*82® at 16®. It is a colourless, 
mobile liquid, having the characteristic odour of the essence, and has 
the composition of a terpene, CioHie. 

Limonene Tetrahnmidey OioHisBr^. — This is obtained when the limou- 
ene (1 vol.) is dissolved in a mixture of alcohol (4 vols.) and ether 
(4 vols.), and bromine (0*7 vol.) dropped into the solution cooled to 
0®. The product, after washing with cold alcohol and dissolving in 
boiling ethyl acetate, is obtained as an oil which, after a time, 
solidities to a crystalline mass melting at 31®. The dihydroehloridey 
CtoHisClj, is prepared by passing excess of hydrogen chloride tlnx>ugh 
a mixture of equal weights of ether and the limonene ; the ether is 
evaporated, and the product dried on a porous plate and recrystallised 
from alcohol. It forms small, colourless, six-sided tables melting at 
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50® ; it agrees in properties witli the dihydrochlonde prepared 
Wallach. 

Tho second fraction from lemon oil boils between 176® and 178' 
and includes about nine-tenths of the whole ; it is a mobile, colourless 
liquid having a sp, gr. of 0*8990 at 0® and a specific rotatory power 
[a]D = -1-76 75°. Tapour density determinations and analyses show 
it to have the composition CioHm. The tetrdbromide, OioHi8Br4, pre- 
pared as above, melts at 102^ — ^103® ; the diJiydroGhloride, OioHisOIq, 
crystallises in scales soluble in alcohol, and melts at 50®. 

The third fraction boils at 240 — ^242°; in fresh lemon oil, the pro- 
portion is very small, but much larger quantities are obtained from 
old oil, along with polyterpenes boiling at 250 — 340®. The portion 
boiling at 240 — 242® consists of a sesquiterpene, Gi 5 H 84 ; it is a vis- 
cous, yellowish liquid, of sp. gr. = 0 9847 at 0®, very slowly volatile 
with steam, and optically inactive. It is soluble in ether, and spar- 
ingly soluble in alcohol. The tetrabromide, OisHiiBr^, is a heavy, 
colourless oil, which does not solidify at —20®. The dihydrochloridey 
GisH 260 l 8 , separates from its cooled alcoholic solution as an oil. 

Detection of Oil of Turpentine as an Advlterant in Essence of Lemons, 
— The sophistication of essence of lemons by turpentine oil is difficult 
to detect, owing to the percentage composition of the two oils being 
identical and their boiling points and densities being almost the 
same. 

The author finds that the readiest method of detecting the fraud is 
to observe the specific rotatory power. As the adulterant most 
frequently employed is French turpentine oil, having a specific 
rotatory power of [a]D = —27 0° about, its presence in lemon oil, 
having a specific rotation [a]® = -}-60*0®, is at once betrayed; the 
amount of the adulterant may be easily calculated, as the rotatory power 
of the mixture is the algebraic sum of the rotatory powers of its con- 
stituents taken in the proportions in which they are present. Even 
when the adulterant is a dextrorotatory oil, such as Russian or 
English turpentine, the change in the rotatory power is sp great as 
to at once betray its presence. 

The author gives tables for calculating the percentage of the 
adulterant present from its rotatory power. W. J. P, 

Hygroscopic Behaviour of Camphor and Thymol. By Qt 
Glautriau (i/cr., 24, 2612 — ^2614).--Inthe course of the physiological 
investigation of the irritability of a fungus, Brrara arrived at the con- 
clusion that camphor has a considerable hygroscopic capacity which 
is not shared by thymol. This view is confirmed by the author’s 
experiments. A small, tared vessel containing camphor was sup- 
ported in the middle of a glass receiver of 3 litres capacity, which was 
closed by a cover smeared with camphorated lard. To avoid loss of 
camphor by evaporation, the walls of the receiver were completely 
covered with a layer of camphor, and the water employed to keep the 
air moist was also saturated with camphor. Similar precautions were 
adopted in the case of thymol. After deducting the weight of water 
found to condense on the tared vessel in a blank experiment, numbers 
were obtained indicaling that 10 grams of camphor absorbed 0’02i 
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nnd 0*032 gram of water in two experiments, whilst thymol showed 
no appreciable increase in weight. Dry camphor, although it attracts 
a compai'atively small amount of water, does so with such energy 
that its weight increases even in air containiug but little moisture. 
On the other hand, the condensed water is leadily removed, even 
under the influence of less moist camphor. W. P. W. 


OompoTmds of Camphors with Aldehydes. By A. Haller 
(Oompt rend., 113, 22 — ^26). — ^If the constitution of camphor is cor- 

rectly represented by the formula , it may be expected 

to form, with aldehydes, condensation products having the general 

, ^C:OH-R 

formula i 

After various unsuccessful or only partially successful attempts to 
verify this idea, it was found that many aldehydes react with sodium- 

camphor according to the general equation i + B'CHO 


0*CH*R» 

= 08Hu<C^*q + NaOH, and that the substances thus obtained 

furnish reduction products having the general formula 


"CO 


CH.OH,.E 

V8X1u<.^q 


Benzahamplior, CioHuOlOHPh, is obtained by treating sodium- 
camphor with benzaldehyde. Camphor (160 grams) dissolved in 
toluene (400 grams) is heated with sodium (16 grams) in a reflux 
apparatus until the metal is dissolved, and the benzaldehyde 
(106 grams) is added to the cooled and washed product. The re- 
sulting liquid is washed with water and dried, the toluene is distilled 
off, and the residue is heated as long as camphor volatilises. Tho 
benzaJcamphor separates from the alcoholic extract in brilliant 
prisms. It melts at 95 — OB'*, and is soluble also in ethez’, benzene, and 
toluene. It exists in three physically isoraeiic modifications, dextro- 
rotatory and Isevorotatory, pi'epared respectively from doxtrorotatoiy 
and Imvorotatoiy camphor, and racemic, piepaied by mixing equal 
propoitions of the active varieties. The racemic modification melts 
at 78°. Benzalcamphor, when reduced with sodium amalgam, yields 
hetizylcamplior, OioHisO'OHgPli, which i*esembles, optically, the modi- 
fication from which it is prepared. 

Oumhialcamphor, OioHuOIOH'OeHiPr, prepared in a similar way from 
cumaldehyde, foi'ms long, brittle prisms, soluble in the same men- 
strua as benzalcamphor. It melts at 62°, and is dextroi'otatory. On 
reduction, it yields mmlnyloamphor, CioHisO-OHs’CeHAPr, a yellow, oily 
liquid which boils between 280° and 290° under a pressure of 60 mm. 

Ginnamalcamphor, CioHx 40 ICH[-OH;OHPh, was obtained as a 
yellowish, viscous, uncrystallisable liquid, boiling at 280° under 
a pressure of 60 mm. 

Meffiylaalicylalcamphor, CioHi 40 IOH*CaH 4 *OMe, separates from 
alcohol in beautiful cr^als meltiug at 92 — ^94°. On reduction, it 
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yields mei%yhaligenylcamj^hor^ CioHioO'OH^'ObHi'OMe, whiclL crystal- 
lises £ 1*0111 alooliol in white, rhomboidal plates, and melts at 49®, The 
corresponding ethyl compounds were also prepared. Jn. W. 


Derivatives of Cyanocamplior. By A. Haller {GompL rmd.^ 

113, 65 — 59). — Sodiumcyanocamphor, 08 Hi4<C^q^^^ {Oomptrend., 

112 1477), reacts with alkyl iodides and acid chlorides to form deriva- 

CR'ON 

fives having the general formula 


To prepare the alkyl derivatives, cyanocamphor (1 mol.) is mixed 
in a reflux apparatus with the alkyl iodide (rather more than 1 mol.) ; 
potash (1 mol.), dissolved in its own weight of water, is then gradually 
added from a tap funnel, and the whole is heated for an hour. The 
excess of the iodide having been distilled off, the upper oily layer 
of the residual liquid is treated with aqueous potash to dissolve any 
undecomposed cyanocamphor, and is then extracted with ether. The 
dry ethereal solution is evaporated, and the residual, oily product is 
rectified in a vacuum. 

To prepare the acid derivatives, an alcoholic solution of sodium 
cyanocamphor is treated in the cold with the theoretical amount of 
an ethereal solution of the acid chloride, and the reaction is com- 
I leted with the aid of heat. The product is then taken up with water 
and extracted with ether, and the ethereal solution is washed with 
aqueous potash, dried, and allowed to evapoi*ate. The residue con- 
sists of a solution of the acid derivative in the ethyl salt of the acid, 
irom which crystals of the former separate after a time. 

The alkyl and acid derivatives of cyanocamphor thus obtained are 
colourless, oily liquids, or crystalline solids, soluble in alcohol, ether, 
and hydrocarbons, but insoluble in water and alkalis. 

MethyhyanoeampJior is a liquid, which smells of grass, and boils at 
170 — 180® under a pressure of 36 mm. Its molecular rotatory power is 
[a]j) = +107*69®. (The determinations of the rotatory power of the 
various deaivatives were made on toluene solutions containing J gram- 
mol. per litre.) 

MhylcyanooampJior is a liquid, which smells of grass and hydro- 
cyanic acid, and boils at 163—165® under a pressure of 21 mm. Its 
molecular rotatory power is [ajp = +120*71®. 

Normal propyl^ anooamphor crystallises in needles and has an aro- 
matic smell and fresh taste. It melts at 46**, and boils at 150® under a 
pressure of 20 mm. Its molecular rotatory powei* is [a]D = + 126 16^^. 

Benzyhyimocamphor melts at 58 — 59®. Its molecular rotatory power 
is = +93*62®. 

OrthonitrohemylcyanoGamplior melts at 104 — 105®. Its molecular 
rotatory power is [ajn = -+68 37®. 

BenzoylmjanocampHor crystallises in thin, rectangular plates, and 
melts at 105®. It is decomposed by strong aqueous potash into potas- 
sium-cyanocamphor and potassium benzoate. 

Orthidoluylcyarwcamphor forms hard crystals, which are larger than 
those of its homologue. Jn. W. 
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Methyl and Ethyl Methylcamphocarboxylates. Preparation 
of Methylcamphor, By J. MmauiN {Otympt. rend., 112, 1369 — 
1372). — The methyl camphocarboxylate used was a colourless oil 
boiling at 166 — 160® under a presssure of 15 miu. Its rotatory power 
in alcohol [a]D = -f- 61*90®. 

Methyl MethyhampJiocarhoxylate, — ^Methyl camphocarboxylate (30 
grams) and methyl iodide (25 gi*ams) are boiled together for about 
two hours in a reflux apparatus with the addition of five or six por- 
tions of 20 — ^30 c.c. of methyl alcohol in which 3*2 grams of sodium 
has been dissolved. Water is added and the precipitate taken up with 
ether. The ethereal solution, on evaporation, yields colourless crystals, 
soluble in alcohol, but more so in ether. The yield is about 15 grams 
of the pure product. There remains an oily liquid distilling at tho 
same temperature as the camphocarboxylate and still containing, after 
distillation, a certain quantity of this solid. Methyl methylcampho- 
carboxylate melts at 85® ; its rotatory power in alcohol (-^ mol. per litre) 
is [a]D = +17*25®. 

IJthyl Tn^thylcampTiocarhoxylate is similarly prepared. It is a crys- 
talline substance melting at 60 — 61®, soluble in alcohol and ether, and 
has a rotatory power [a]D = +13*8®. 

fl TnVT ft 

Methylcamphor^ Cs^u<CX^r^ • — The methylcamphocarboxylates 

(JU 

described above are not hydrolysed by treatment during four da> s 
with alcoholic potash in a reflux apparatus, but the change is readily 
brought about by heating in sealed tubes at 130 — 140®. Water is 
added to the contents of the tubes and the precipitate taken up with 
ether. The wash water contains potassium carbonate ; the ethereal 
solution washed, dried, and evaporated, gives a crystalline substance 
having the odour of camphor and melting at 37 — 38®. Its rotatory 
power (1 mol. in 1 litre of alcohol) is [a]® = 270 65. 

The oily residue is hydrolysed in a reflux apparatus, when the 
camphocarboxylic ether is readily converted into camphor and a 
further quantity of the substituted ethers is obtained. W. T. 

Reduction of Apione. By G. Ciamicuw and P. Silblb (Ber,, 24, 
2608 — 2612). — ^Bibiumapione (Abstr., 1888, 1100) is best preparecl 
by 3capidly adding the calculated quantity of bromine to a warm 
solution of apiolic acid in acetic acid, and immediately pouring the 
product into water. Alter addition of some sulphui'ous a(*icl, the di- 
bromapione is filtered, and purified by crystallisation from alcohol. 
The yield amounts to 20 grams from 13 gi*ams of apiolic acid, 

Apione (Abstr., 1888, ^8) can be prepared with advantage by re- 
duction of dibromapione, and as a small proportion of the phenol 
obtained by reducing apione is also foimed in the reaction, the two 
reductions can be carried on in tbe same operation. Dibromapione 
is dissolved in 20 parts of alcohol and the boiling solution gradually 
saturated with sodium. The product is then diluted with twice its 
volume of water, distilled on a water-bath to remove alcohol, and the 
recovered apione again treated with sodium and boiling alcobol, the 
process being repeated several times until all is reduced. The alkaline 
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liquors from each reaction are shaken out with ether to remove any 
dissolved apioiie, then acidified, and the reduction product ex- 
tracted with ether, which is subsequently removed by distillation. 
The reduction product of apione, a dimethoxyhydroxybenzene, 
CbH 3 (OMe) 2 ’OH, is a thick oil, which slowly solidifies in a freezing 
mixture, melts at 24®, boils at 251 — ^252®, and has a pronounced 
phenolic odour. With concentrated soda and potash solutions, it forms 
salts which crystallise in needles and dissolve easily in water. The 
acetyl derivative, C 6 H 3 (OMe) 2 “OAo, crystallises from alcohol in large, 
colourless forms, and melts at 68®. When heated with hydrochloric 
acid at 100®, charring occurs, and methyl chloride is obtained, to- 
gether with a crystalline compound which forms an acetyl derivative 
melting at about 166®. On methylation in the usual way, the reduc- 
tion product is converted into a trimethoxybenzene, 060^(0 Me) 3 , 
boiling for the most part at 248®; this, although it solidifies but slowly 
in a freezing mixture, melts at 14®, and, moreover, does not seem to 
yield a nitro-derivative, is regarded by the author as possibly identical 
with Will’s 1 : 2 : 4-trimethoxybenzene (Abstr., 1888, 467). Further 
experiments to decide this question ai*e promised. W. P. W. 

Adonin, a Glucoside from Adonis amnrensis. By T. Tahara 
(P er. 24, 2579 — 2582). — The author has prepared the glucoside fin>m 
Adonis am%w&nsis in order to compare it with adonidin, the glucoside 
from Adonic vemalis. The following method of extraction was used. 
The air-dried root (1*7 kilograms) was out fine and extracted five 
times with 90 per cent, alcohol. On distilling off the alcohol, a brown 
mass was obtained which dissolved in water. The concentrated 
aqueous solution was made strongly alkaline and extracted with 
chloroform, the chloroform distilled off, and the residue dissolved in 
alcohol and fractionally precipitated with ether. In this way a 
yellowish, gummy mass was obtained which yields a white powder. 
The yield amounts to 1*94 per cent, on the material extracted. This 
glucoside the author calls adonin. On analysis, it gave numbers 
corresponding with the formula OaiHioOs. 

Adonin is easily soluble in water, alcohol, chlomform, and acetic 
acid, insoluble in ether. The aqueous solution has a very bitter taste. 
It dissolves in concentrated nitric acid with an indigo blue colour ; 
the same coloration is obtained on adding nitric acid the acetic acid 
solution ; with concenfrated sulphuric acid it gives a deep red, with 
hydi*ochioric acid a rose-red. In aqueous solution, it is easily decom- 
posed by mineral acids, and a few drops of hydrochloric acid in the cold 
convert it into a sugar and a resinous substance easily soluble in ether. 
Acetic acid and alkalis do not, however, decompose it. The aqueous 
solution is precipitated by ^llic acid, picric acid, Meyer’s reagent, 
gold chloride, &o. On shaking with benzoic chloride and potassium 
hydroxide, it gives a benzoyl derivative. Its toxic action is similar to 
that of adonidin, but is weaker. E. 0. B. 

Action of Methyl Alcohol on PyrroUne. By M. Dbnnstbdt 
(Ber., 24, 2559 — ^2563). — ^The author has examined the products 
obtained when a mixture of methyl alcohol and pyrroline is passed over 
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heated zinc dust. The product consists of an oil together 'with a 
small quantity of a compound which crystallises in the cooler parts 
of the tube, and is probably a tripyrrylmetliane derivative; the 
latter dissolves in alcohol and acetic acid to a dark-red solution, 
and dyes wool and silk brown. The oil was fractionally distilled, 
the d&erent fractions heated in sealed tubes with acetic anhydride 
and sodium acetate at 180 — 190®, and the products examined. The 
fraction boiling below 135® contained unaltered pyrroline, alde- 
hydio and ketonic condensation products of methyl alcohol, and a very 
small quantity of 1-methylpyrroline. The fractions 137 — ^140® and 
142 — 143® gave a mixture of acetylmethylpyrrolines which distils at 
230—240® and is partially solid. The solid compound which is the 
main product melts at 86®, and on condensation with benzaldehyde 
gives 2-methylpyTryl cinnamyl ketone melting at 193 — ^194®. The 
oily product yields 3-methylpyrryl cinnamyl ketone melting at 
148 — 149®. The greater part of the product is contained in the frac- 
tion boiling at 147 — 149®, and consists of 2-methylpyrroline, which 
yields the acetyl compound melting at 86®. From the last fractions, a 
compound was obtained which the author behoves to be 2 : 3-dimcthyl- 
pyrroline, together -with a trimethylpyrroline. 

Ethyl alcohol and pyrroline yield as chief product the ethyl- 
pyrroline boiling at 163 — 165®. 

The author has also prepared the dimethylindole from the methyl- 
pyrroline boiling at 147 — ^148®, and finds that it readily yields an 
acetyl compound when heated with acetic anhydride and sodium 
acetate at 190®. This ac€^ld4msihyMndole crystallises from dilute 
alcohol, melts at 215 — ^217®, and is not altered by boiling with dilute 
alkali. The author thinks that the formation of this acetyldimethyl- 
indole is evidence that the methylpyrrol boiling at 147 — 148® is 
3-methylpyrroHne. E. 0. R. 

Action of Hydroxylamine on the Pyrrolines. By G. Oiami- 
oiAN and 0. TJ. Zaitbtti (^Gha^etta, 21, 231 — 247 ). — Suocinaaone (smc- 
cimdlpheriyldihy drossy 02H4(0H*N5HPh)2, prepared by treating a 
boiling aqueous solution of the oxime with an acetic acid solution of 
pheuylhydrazine, ciystallises from boiling alcohol in yellow scales, and 
melts at 124 — 125®. 

Dtphenyldipyridazine^ O20H20N4, is prepared by treating the pre- 
vious compound (6 grams) in the cold with concentrated hydro- 
chloric acid (100 c.c.) and precipitating the solution with water. It 
ciystallises from ethyl acetate in tufts of white or yellowish needles, 
and melts at 184 — 185® with decomposition. It dissolves readily in 
benzene and boiling ethyl acetate, sparingly in ethyl alcohol, and is 
almost insoluble in light petroleum. It is a feeble baso and dissolves 
m concentrated acids without decomposition, but is reprecipitated from 
its solutions by water. On treating its sulphuric acid solution with a 
crystal of potassium dichromate, an intense blue coloration is 
obtained. It probably has a constitution analogous to that of Ach’s 
dlmethyldiphenyldipyridazine (AnnaZan, 253, 44). On treating an 
alcoholic solution of l-ethyl pyrroline with hydroxylamine hydro- 
chloride and sodium carbonate, succinaldoxime and ethylamine are 
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formed. Erom this, tlie autiiors conclude tliat the action of hydroxyl - 
amine on pyrrohne may he rigorously represented by the equation 


CHIOH 

6h:oh' 


:>]YH + SlNHa-OH: 


CBt-OHINOH 

ch2-oh:noh 




prepared by boiling an 


CHMe-CHriSrOH 
CHa-OMeJrOBT ’ 

alcoholic solution of 2 : 4'-dimethylpyrroline with hydroxylamine 
hydrochloride and sodium carbonate, crystallises when pure 
from ether in pale-yeUowish needles or prisms, melts at 87 — 90°, 
dissolves in water and alcohol, and sparingly in ether, and has the 
general properties of an oxime. It readily reduces an alkaline 
copper solution and ammoniacal silver nitrate. The sodium deriva- 
tive, OtHioNaaN'aOa, is a whitish powder which deliquesces in the air. 


jraa-OHa-OHMe,OJBti-OHMe-]ra2, 

is obtained by reducing a solution of a-methyllevulindioxime in 
absolute alcohol with metallic sodium. It is a colourless, fuming 
liquid with a penetrating disagreeable odour, and boils at 175°. 
The oxalate, C 4 H 6 Me 3 (]S[H 2 ) 2 ,H 2 G 204 , crystallises in slender needles 
melting at 244®, with decomposition. It is hygroscopic and very 
soluble in water. 'Tkie ^latimcMoHde, (C 6 Hi 6 lN’ 2 ),H 2 Pt 0 l 6 , forms small, 
orange-coloured crystals very soluble in boiling water. The awro- 
chloride crystallises in tufts of yellow needles. 

ilce<(^7ie»ion0aceto«edioajMne, OPh(lIOH)*[OB[ 3 ] 2 *CMeIlSrOH, pre- 
pared by the action of hydroxylamine on 2 ; d^-methylphenylpyrroline, 
crystallises when pure in smsdl, white needles, melts at 108®, and dis- 
solves in alcohol, acetic acid, and ethyl acetate, but is almost in- 
soluble in water and light petroleum. It is readily soluble in solu- 
tions of the alkalis, but is reprecipitated by dilute acids. 

S. B. A. A. 

I^yridyl Ketones. By 0. Bnolbr (Per., 24, 2525 — ^2527). — The 
hetone derivatives of pyridine have been little studied hitherto, on 
account of the difficulty experienced in obtaining them in quantity; 
in view, however, of the close relaiaons existing between these com- 
pounds and the alkaloids, the author has subjected them to further 
investigation. The results obtained up to the present are given in 
the following abstracts. H. G. G. 

Methyl a-Pyridyl Ketone. By 0. Bngler and P. Rosumofp 
(Per., 24, 2527 — 2529). — ^All attempts to obtain this ketone by the 
action of acetic chloride on pyridine in presence of aluminium 
chloride were without success. It was therefore prepared by dis- 
tilling calcium picoHnate with a slight excess of calcium acetate ; a 
portion of the crude distillate was treated with phenylhydrazine or its 
sulphonic acid, the condensation product reconverted into the ketone, 
and the boiling point of the latter determined. The remainder oi 
the crude product was then purified by fractional distillation. 
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Methyl a-pyridyl Tcetone^ OslSTH^'CCMe, is a colourless liquid, TV^hicli 
laoils at 192° (uucoix.), lias a very characteiistic odour, and becomes 
yellow in the air. Tbe hydrochloride and eidphate form deliquescent 
masses, theplatlnochloride is a sparingly soluble caystalline powder, and 
the dichromate forms orange-yellow crystals. The picrate crystallises 
from alcohol in yellow needles melting at 131°, the rnercurochloride 
melts at 160°, the methiodide at 161°, the ethiodide at 206°, and the 
chloriodo-addibive product at 116°. 

The oajime, CaNHi'CMelNOH, is obtained by mixing the ketone 
with fused hydroxylamine hydrochloride, adding aqueous soda, and 
gently warming. It crystallises from a mixture of ether and light 
petroleum in white needles, and melts at 120°. The phenylkydrazone^ 
06 NH 4 ‘ 0 MetN 2 HPh, forms beautiful, yellow crystals, and melts at 
166° ; the phenylhydrazonesulphonic add is obtained as a yellow pre- 
cipitate by boiiing the ketone with an aqueous solution of phenyl- 
hydrazinesulphonic acid, and is pm’ified byrepeated solution in ammonia 
and reprecipitation by acids ; it does not melt at 300° and is insoluble 
in neutral solvents. To reconvert it into the ketone, it must be boiled 
with hydrochloric acid, mixed with ferric chloride to oxidise the 
hydrazine, and saturated with caustic soda, the solution being then 
extracted with ether. 

On reduction with sodium amalgam, the ketone yields a solid 
pinacone, and a liquid pyridinalkine. The products of the action of 
sodium have not been isolated. H. Gt. C. 

Ethyl o-Pyridyl Ketone and its Conversion into Pseudocon- 
hydrine. By C. Bngleb and F. W. Baueb (Ber., 24, 2530 — ^2636). 
— Btliyl a-pyridyl hetone is obtained in a manner similar* to the 
methyl base by distilling a mixture of calcium picolinate and prop- 
ionate, and is a characteristic smelling liquid, which boils at 206° 
(uncorr.) and quickly becomes brown in the air ; it is soluble in 
^cohol, ether, and acids, but almost insoluble in water. It yields 
a deliquescent hydrochloride^ a crystalline platvnochloridey and also- 
an cmrochloride^ a chromate^ and a picrate. The mercurochloride^ 
CsHgNOjHgGlg, may be ciystallised from mercuidc chloride solution ; 
the methiodide and ethiodide are obtaiued by heating the base with the 
alkyl iodide and alcohol in a sealed tube, the latter compound melt- 
ing at 160°; the c’hlor%odo^additive product melts at 124°. The oomm^ 
O^Hi'CEtllSTOH, forms needles melting at 106°, and yields an 
acetyl and a h&izoyl derivative melting at 46° and 69° respectively. 
The phenylhydrazone, OsNH^'OBtllSraHPh, crystallises in pale-yellow 
needles, and melts at 142® ; the pheriylhydrtizonesulpJionic acid forms 
yellow or reddish crystals, and melts at 268°. 

By the action of sodium amalgam, the ketone yields a mixture of 
two products ; one of these separates in crystalline flakes, which in- 
crease in quantity on the addition of water, and may be recrystallised 
from alcohol. It consists of the pinacone of ethyl a-pyridyl hebonSy 
02Eta(0«NH!4)a(0H)2 ; this forms white needles, melts at 136 — 136°, 
and yields a platmochhride^ + BtO, which 

readily loses its water of crystallisation. The filtrate from the pin- 
aoone, after further treatment with sodium amalgam at 30 — 40°, 
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yields tlie second product of the reduction, which may be extracted 
with ether, and consists of a-ethylpyridjflalhine, OaN’Hi'OHEt’OBE ; 
it is a thick, yellowish oil which boils at 213 — ^216®, very readily un- 
dergoes oxidation in the air, and forms a platimchloride^ 

(CBHii»‘0)2,H2Pt01e, 
crystallising in yellow prisms. 

Different results are obtained by reducing the ketone with sodium 
in amyl alcohol solution. The fractions of the crude product boiling 
between 190 — 250° all solidify more or less on cooling, and the solid 
compound, after freeing from adhering oil and recrystalhsing from 
light petroleum, forms white needles which melt after sublimation at 
99 — 100°; it has the composition CsHnNO, and from its mode of 
preparation must be a^ethylpiperylalhine^ OshTHio-OHEt-OH. It has 
in all its properties the strongest possible resemblance to the 
pseudxiconhydnne obtained by Merck from Oonium maculatvm, and 
further examined by Ladenburg and Adam (this voL, p. 1119). There 
is indeed a difference of 2° in the melting point, but this may be due 
to the fact that the synthetical compound is an optically inactivo 
variety. On further reduction, it is converted into comine. 

The light petroleum mother liquors from a-ethylpiperylalkine 
contain another crystalline substance which melts at 68 — 69°, and is 
^eing further examined. H. G. 0. 

Propyl a-Pyridyl Ketone. By 0. Engleb and H. Majmon (Ber , 
24,2536 — 2638 ). — Propyl a^pyridyl ketone, OslTHi'OOPr*, is obtained 
by distilling a mixture of calcium picolinate and butyrate, and is a 
colourless liquid, which boils at 216 — ^220'", does not solidify at —20®, 
and assumes a greenish colour on exposure to air. Its salts are mostly 
deliquescent; platiTmhloride forms yellow, crystalline plates almost 
insoluble in water and alcohol, the Tn&rawroohloride melts at about 78°, 
the meth/iodMe at 79°, and the okloriodo^additive product at 85°. The 
oxime, CsJSTHA'OPr^INOH!, crystallises from light petroleum in long, 
white needles, melts at 48°, and yields a h&nzoyl derivative melting at 
66 — 57° (uncorr.). The phenylhy&rassone forms yellowish-white, 
lustrous needles, and melts at 82°, and the phewylhydrtutonemJphonic 
aoid beautiful, yellow needles melting at 261° (uncorr.). 

Sodium amalgam readily acts on the ketone, and yields a mixture 
of the pinacone, 0 i 8 H 24 hr 202 , and of ot^yropylpyridylalkine, 
OuNHi-OHPr^-OH. 

The former crystallises from alcohol in white, lustrous needles, and 
melts at 146° (uncorr.) ; the latter was only obtained in small quan- 
tity, and is an oil, the boiling point of which lies between 212° and 
224°. H. G. 0. 

^-Ketone Derivatives of Pyridine. By 0. Bnglbr (Ber., 24, 
2639 — 2542 ). — Ethyl p^ridyl ketone, OslSrHi’OOEt, is prepared by dis- 
tilling a mixture of calcium nicotinate with a slight excess of calcium 
propionate. It is isolated from the crude distillate by means of 
phenylhydrazine, the hydrazone being decomposed by boiling hydro- 
chloric aoid, the precipitated hydrochloride filtered off, and the re- 
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maming pheDyHiydrazine destroyed by the careful addition of potas- 
sium nitrite. The liquid is then saturated with alkali, extracted with 
ether, the ethereal solution evaporated, and subjected to fractional 
distillation. The ketone is thus obtained as a pale-yellow liquid 
which boils at 230 — 232°, and darkens on remaining in tho air. The 
plaiinochloride forms golden-yellow crystals, and the picrate yellow 
needles; the mermrochloride^ 08 H 9 NO,HgOl 2 , maybe crystallised from 
a dilute mercuric chloride solution, and melts at 130°. Tho oadTne, 
OsNH^’OBb’.N'OH, crystallises in white needles, and melts at 116° ; 
the Tiydrassone^ 06NH4*0BtIN9HPh, in yellow needles melting at 146° 
(uncorr.), and the hyd/raaonemlplwniG acid in pale-yellow needles 
melting at 235° (uncon*.). 

Propyl p~pyridyl ketone, C-jNHi'COPr*, is obtained in a similar 
manner &om calcium nicotinate and butyrate, and is an almost 
colourless liquid boiling at 246 — 262°, the odour of which resembles that 
of coniine. The hydo'azone melts at 182°, the hydrazonesulpJuniic acid at 
283°, the mercttrocTiloride at 173°, and the etJiiodide at 192°. The 
pierate and platirioclUoride also crystallise well, and the oxime forms a 
white, crystalline powder. H. G. 0. 

Behaviour of Dizaethylpiperidine ” and Allied Basea 
towards Hydrogen Chloride. By G. MBRLmci {Annahn, 264, 
310 — 351). — The tertiary base obtained by Hofmann (Be?*., 14, 659) 
by the dry distillation of dimethylpiperidylammonium hydroxide^ 
and named by him dimetbylpiperidine, is an unsaturated compound 
of the constitution OHa’OH’plHaja-NMejs, and is termed by the author 
butallylcarbindimethylamine (methyl = carbin, methylamine = carb- 
inamine). When this base is heated in a stream of hydrogen chloridey 
it is converted into methyl-a-methylpyrrolidine, and not into methyl- 
piperidine, as was supposed by Hofmann. The experiments on which 
these statements are based, and others of a like nature, are described 
below. 

HydrochlorohdallylcarlinddmetJiylamine, CHClMe*[ 0 Ha]»’lOd’e 2 , is 
obtained in the form of its hydrochJoiide when Hofmann’s “ dimethyl- 
f)iperidine ” is heated in a stream of hydrogen chloride at 130 — 160°, 
and also when “ dimethylpiperidme hydrochloride ” is treated with 
an aqueous solution of hydi*ogen chloride saturated at 0°. This salt 
is a crystalline substance readily soluble in water; when molted in a 
stream of dry hydrogen, it gradually loses hydrogen chloride. The 
free hcbse is a colourless oil. The aurochloritle, CfiHioOl-NMosjHAuOh, 
crystallises from hot concentrated hydrochloric acid in large, golden 
plates. 

I)imethylrOHmstkylpyrrol^^ chloride, 

CHi-OHMe^^^, 

OH.— 

is formed when hydrochlorobutallylcarbindimethylamine is heated at 
160°, and the product freed from butallylcarbindimethylamine by 
heating it in a stream of hydrogen ; it is a colourless, crystalline, 
deliquescent compound. The plaimoohloride, (07HiBlSr01)sPt0l4, crys- 
tallisea in orange-red octahedra, and is sparingly soluble in water. 
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The attrocAZorwZe,O7HiGTT01,ATi0l8, is sparingly soluble in water, from 
which it crystallises in golden needles. The corresponding ammomium, 
ioMde^ OiHifiNT, prepared by treating methyl-o-methylpyrrolidine 
with methyl iodide in methyl alcoholic solution, crystallises from 
alcohol in small, colourless octahedra and cubes, turns yellow on ex- 
posure to light, and is very readily soluble in alcohol. 

is formed with evo- 
lution of methyl chloride when the ammonium chloride just described 
is heated strongly ; it is a colourless, basic oil, of sp. gr. 0 799 at 16® ; 
it boils at 96 — 97®, is miscible with water, and has an odour of piper- 
idine. The jplatinocJiloridei (OaB[i 3 N) 2 ,H 2 PtCl 6 , crystallises from hot 
water in flat, orange-yellow needles or prisms, and melts at about 
226® with decomposition. The aurooUoiide, CeHisWjHAuOli, is spa- 
ringly soluble in cold water, and crystallises from hot water in golden 
needles melting at 216 — ^217® with decomposition. 

CHalOH'CHa'CHi’CHMe'lTEt, can be 
obtained by reducing the hydrazone of allylacetone with sodium 
amalgam in warm, alcoholic glacial acetic acid solution ; it is a colour- 
less, mobile liquid, having an odour of piperidine and a strong alka- 
line reaction ; it is miscible with water, boils at 117 — ^118®, and its 
sp. gr. is O’ 779 at 16®. The hydrochloride and the hydrohromide are 
deliquescent, crystalline compounds. The platinockloride, 

(OJEi3lS')2,H2PtOl6, 

crystallises in yellow needles and is moderately easily soluble in cold 
water; the awroohloride is a yellow, crystalline compound. 

ButalJylmeihyl(m‘hin1iri7)^ 

OHalOH-OHa-OHa-OHMe-NMesI, 


is obtained when the preceding compound is treated with methyl 
iodide and methyl alcoholic potash ; it crystallises from alcohol in 
well-defined prisms, and melts at 199 — ^200®. The corresponding 
chloride^ prepared by treating the iodide with moist silver chloride, is 
a hygroscopic, crystalline compound* 

ButMjJmethylcarlvndimet^^ OH 2 !OH*OBi*OH 2 *OHMe»]SrMe 8 , 

is formed, together with various other products, when the dry ammo- 
nium chloride just described is heated at 160 — 180° in a stream of 
air ; it is a colourless oil of sp. gr. 0*780 at 16®, boils at 13B— 140®, 
and has a strong odour recalli:^ that of piperidine. The jploMno- 
chloride^ (06HiilfMea),H2Pt01e, is an orange-yellow, crystalline sub- 
stance readily soluble in water ; the avroohUmde is also crystalline. 
B[ydrochhrohutcdlyTmefhyl(m‘M hydrochloride^ 

0HMe01-0H,-CH^-OHMe-]Sna[2,H01, 


is formed when hydrogen chloride is passed into butallylmethyl- 
carbinamine heated at 130° ; it is a colourless, hygroscopic, mystal- 
line substance. The plaUnochloridey (06HiJN01)2,H2Pt0l6, is a pale- 
yellow, crystalline compound, and is decomposed by boiling water ; 
the amochioride is also crystalline, but the free hose is a colourless 
oil. When hydrochlorobutallylmethyloarbinamine is heated on the 
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water-bath, it is converted into oai-dimethylpyrrolidine hydrochloride, 
identical with the compound recently described by Tafel (Abstr., 
1888, 1015; 1890, 1000). Dimethyl-aai-dimethylpyrrolidylammo- 
ninm iodide crystallises in transparent cubes and octahedbca, and 
decomposes at about 400“, but witho at melting (Tafel gives 255 — 256“ 
as the melting point of this compound). 

hyJ/roch loride, 

0HMe01-0H2*0Hij-0HMe-]srMe2,H01, 

prepared by passing hydrogen chloride into butallylmetbylcarbin- 
dimethylamine heated at 130°, is a colourless, hygroscopic, crystal- 
line substance. The platinochloi-ide, (OoHi2CMjMe2)2,H2PtCl6, is a yel- 
low, crystalline compound ; it melts at 91 — 93°, and is decomposed by 
boiling water. The aurochloride is a yellow powder melting at 76 — 77". 
The free haseis a colourless oil which, when heated on the water-bath, 
is readily converted into ddmethyUoLa^-^Mmethylpyrrolidylarntyicy^^ 
cMoride ; on further heating, methyl chloride is evolved and methyl- 
aai-dimethylpyrrolidine, identical with Tafel’s trimethylpyrrolidine 
(loc. cit.) is formed. 

DimethyUa-pipecolylamfifOJimm iodide^ CsHiJN’I, is formed when 
a-pipecoline, prepared by Ladenburg’s method, is treated with methyl 
iodide and potash in methyl alcoholic solution ; it crystallises fi*om 
hot alcohol in long, white crystals, and is sparingly soluble in cold 
alcohol. 

Pe»^aWyZoar6^7MZ^me^7^yZam^»0, OH2lOB[*[CH2]4*N’M^ is obtained 
when the ammonium iodide just described is treated with moist 
silver oxide, and the hydroxide thus formed gradually heated to 140° ; 
it is a colourless oil, of sp. gr. 0'767 at 15°, boils at 143 — 143'5°, and 
has an odour of piperidine ; it has a strongly alkaline reaction, and 
is not miscible with water. The platinochloride is an oil, and the 
aurocMoride an unstable, ciystalline compound. 

^Hydfrochhropent(dlyl(m‘hindi7iiethylamviie hydrochloride, 

CH01Me-[CH2]4-NMe2,H01, 

can be obtained by passing hydrogen chloride into pentallylcar’bindi- 
methylamine heated at 160°; it is a very hygi*oscopio, crystalline 
substance. The platwochlo^'ide and the (mrochloride arc oils. 

Methyha-pipeooUne, OH2 <q 2*'^^2 ^ formed when the 

preceding compound is decomposed with soda, the coloui'less, oily 
base thus obtained heated first at 120° to convert it into dimethyl- 
«-pipecolylammonium chloride, and then at a higher temperature to 
eliminate methyl chloride; it can also be obtained by heating 
dimethyl-a-pipecolylammonium chloride prepared directly from 
a-plpecoline. It is a oolouxdess oil, of sp. gr. 0*826 at 15°, boils at 
126 — 128°, and is not miscible with water. The platinochhride, 
(C7Hi6N)2,H2Pt01«, separates from hot water in compact, orange-red 
crystals melling at 180 — 185°. 

]?esi4MUylcmhm1H^ iodide, OHa.’OB[*[CH2]4’MrMe3l, 

formed when pentallylcarbindimethylamine is treated with merhyl 
iodide in methyl alcoholic solution ; it separates from alcoholic t ther 
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in colourless plates melting at 126 — 129°; wlien treated with moist 
silver oxide, it is converted into a strongly alkaline hydroxide, which 
is decomposed, on heating at about 160®, into water, trimethylamine, 
diallyl (b. p. 60 — 61®), and a hydrocarbon (b. p. 80—83®) isomeric 
with diallyl. 

The hyd/roca/rlon^ boiling at 80 — 83®, is a colourless, refractive oil, 
of sp. gr. 0*727 at 16®, and has an odour like that of ^allyl ; it com- 
bines readily with bromine, yielding a tetrahromide C 6 HioBr 4 , which 
crystallises from hot glacial acetic acid in lustrous plates melting at 
160 — 162° ; on oxidation with chromic acid, it yields carbonic an- 
hydride and acetic acid. 

When butallylmethylcarbintrimethylammonium iodide (m. p. 
199 — 200°) is digested with moist silver oxide, it is converted into 
the corresponding hydroxide; this substance decomposes at about 
160° into water, trimethylamine, diallyl, and a hydrocarbon (b. p. 
80 — 83®) identical with that obtgdned from pentallylcarbintrimethyl- 
ammonium iodide in like manner. F. S. K. 

FormatiorL of Bases of the Quinoline Series. By E. Lellkann 
and W. Lippkbt (Ber., 24, 2623 — ^2624). — It is known that either aniline 
or nitrobenzene yields quinoline when heated with glycerol and sulph- 
aric acid, and that in the ono case oxidation, in the second reduction, 
must occur. Azobenzene occupies an intermediate position between 
aniline and nitrobenzene, and, if found to react with acraldehyde, 
might, therefore, be expected to do so without either oxidation or 
reduction being necessary. This conclusion is confirmed by experi- 
ment, since the authors find that azobenzene (compare Claus and 
Stegelitz, Abstr., 1887, 173) and its derivatives yield bases of the 
quinoline series when heated with glycerol and sulphuric acid. Azo- 
benzene and parazotoluene give, respectively, quinoline and tolu- 
qninoline, whilst amidoazobenzene forms a mixture of quinoline and 
pseudophenanthroline. Tho yield in each case was small. 

W. P. W. 

Preparation of Amidoqtdnoline. By J. Bphbaim (Ber., 24, 
2817 — ^2820), — <t-F%enyl}iyd/rassoquimUne, O^NHs’NH-MTHPh, is pre- 
pared by carefully heating a mixtui*e of cc-chloroquinoline (I mol.) and 
phenylhydrazine (2 mols.) in a refiux apparatus, over a free fiame, 
extracting the uncombined portion of the reagents, and the phenyl- 
hydrazine hydrocliloride produced, with boiling water, and ciystallising 
from absolute alcohol. It then separates in white needles, melts at 
191° with decomposition, and is readily soluble in glacial acetic acid 
and chloroform, almost insoluble in ether; it gives a violet colour 
with concentrated sulphuric add, which, on diluting with water, 
becomes rose-coloured. The yield is equal to that of the chloro- 
quinoline employed. 

a^FJLenylazoqumolinej OjNHi'N’aPh, is formed by oxidising the 
hydrazo-Gompound, best as follows : — The hydrazo- derivative is dis- 
solved in glacial acetic acid, an excess of ferric chloride added, and 
after a while the mixture diluted with water, when the azo-derivative 
separates indelicate, red needles ; it melts at 93°, and is 1 ‘eadily soluble 
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in glacial acetic acid, alcohol, and ether ; it exhibits the same colour 
reaction with concentrated sulphuric acid as the hydrazo-derivative. 

a-A^'dcloqmnoline^ CqNHfi*NH3 [!N’H3 = 2'], is obtained by heating 
<3t-phenylhydrazoqninoline (1 gram) with hydriodic acid (1'7 grams) 
and amorphons phosphorus (0'5 gram) in a sealed tube at 180® for an 
hour, rendering the product alkaline, driving over the aniline with a 
current of steam, and extracting the residual solution with ether, from 
which the new base is obtamed as a violet, crystalline mass, which, 
when crystallised from light petroleum, melts at 114*®, and is readily 
soluble in alcohol, ether, chloroform, and benzene ; the jpicrate and the 
plaUnochloride are sparingly soluble compounds. A hydrazo-derivaiive 
melting at 197® is obtained from a-chlorolepidine. 

A. R. L. 

Tetraliydro-derivatives of j3-Naplitliaquinoliiie and )3-Napli- 
thaquinaldine. By E. Bambergeb and R. Mui.ler (Ber., 24, 
2641 — 2647). — ^^-Kaphthaquinoline (Skraup and Oobenzl, Abstr., 
1883, 1010) is most readily purified by pouring the product of the 
Skraup reaction into water, neutralising partially with caustic soda, 
filtering from tarry matters, and, with the object of removing all 
resinous matters from solution, heating the filtrate on a water-bath 
with sodium nitrite until it gives the reactions of nitrous acid. The 
pure base separates in the solid form on the addition of excess of alkali 
to the filtrate. It boils at 349*6 — 360® (thermometer in vapour) under 
721 mm. pressure. 

OJ3H18N, is obtained when /3-naph- 
thaquinoline (20 grams), dissolved in concentrated hydrochloric acid, 
is gradually ad4ed to a boiling mixture of tin (80 grams) and hydro- 
chloric acid (500 grams), and heated until the metal is dissolved. 
The crystalline stannochloride, which separates on cooling, is decom- 
posed by aqueous soda, and the base purified by distillation with 
steam and subsequent crystallisation from light petroleum. It crys- 
tallises in lustrous, silvery- white needles or scales, melts at 98*6®, and 
dissolves readily in the ordinary organic solvents, but only sparingly 
in water. The solutions in indifferent solvents are destitute of fluor- 
escence, but those in mineral acids show a beautiful blue fluorescence, 
resemblmg that of anthracene. Eerric chloride or potassium di- 
chromate, added to the acid solution, produces a deep, reddish-brown 
coloration, rapidly changing to dark brown. The hydroGhhridef 
OalTHisjHCl, crystallises in silvery- white prisms, melts at 230*5 — 231®, 
and dissolves easily in water, but only sparingly in strong hydrochloric 
acid ; the sulphate forms lustrous, white needles, and is very soluble 
in water. The acetyl derivative, Oi3Hx2NAc [Ac = I'Q, crystallises in 
white prisms, melts at 77®, and is sparingly soluble in water, but readily 
in most other solvents. The miro^o-derivative, OiaNH^'KO, crystal- 
lises from alcohol in silvery-white prisms or scales, melts at 106*6®, 
and dissolves easily in benzene, chloroform, ether, &c. 

OnirHi2'N‘3Ph [!Nr2Ph == 
1"], prepared by the action of diazobenzene chloride on tetrahydro- 
p-napbthaquinoline in the presence of sodium acetate, crystallises 
from H^t petroleum in yellow needles of golden lustre, melts at 
96-6— OT®, and dissolves easily in the ordinary organic solvents. 
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When warmed with mineral acids, it decomposes into the tetrahydro- 
base, phenol, and nitrogen. 

Tetrahydro^p-naphtJMquinaldme is obtained by reducing /3-naphtlia- 
qninaldine by the method jnst described. It crystallises from light 
petroleum in hard^ thick, glassy prisms, melts at 61*5 — 62°, dissolves 
T*eadily in the ordinary organic solvents, but only sparingly in water, 
lorming fluorescent solutions which lose their blue fluorescence on the 
addition of a mineral acid. Ferric chloride or potassium dichromate 
added to an acid solution produces a reddish-brown coloration, which 
becomes brighter and eventually greenish-yellow when the mixture 
is warmed. The hydrochloride^ 0i4jTHi5,H01, crystallises in white 
prisms, melts at 239 — 240°, and is readily soluble in water, but 
sparingly in hydrochloric acid. The acetyl derivative, OuHiJ^TAc, 
forms white needles, molts at 86 — 86* 6°, and dissolves easily in organic 
solvents. The m^roso-derivative, CuNHu’lTO [NO = 1"], crystallises 
from alcohol in straw-yellow, lustrous scales, and melts at 69 — 69*5°. 
The henzeneazo-corapound has not yet been obtained in crystalline form. 

W. P. W. 

Octohydro-derivatives of ^-Naplithaqmnoline. By E. Bam- 
berger and B. MtLLBR (Ber,j 24, 2648 — 2661). — The fi.rst part of 
this paper is devoted to a restatement of the effect of reduction on 
the properties of /f-naphthaquinoline, for which a previous paper may 
be consulted (Abstr., 1890, 1303). When /8-naphthaquinoline (10 
grams) is reduced with sodium (30 grams) and amyl alcohol (260 
grams) in the usual way, a mixture of the ‘‘ alicyclic ” and “ aromatic ” 
octohydrides is obtained. The relative proportion of the two bases 
varies slightly in different experiments, but the “ aromatic ” deriva- 
tive is always the chief product, the average yield of the “ alicyclic ” 
base being about 3 per cent, of the naphthaquinoline employed. To 
separate l£e bases, the fluorescent amyl alcohol layer is acidifled, the 
alcohol removed by steam distillation, the residue rendered alkaline, 
and the bases distilled with steam. The solid distillate is extracted 
with light petroleum to free it from a very small quantity of a third 
base insoluble in that solvent, and the ** alicyclic constituent separa- 
ted as carbonate by treating the filtrate with moist carbonic anhydride. 
The carbonate is freed from small quantities of the “aromatic” base, 
\vhich adhere to it even after washing with light petroleum, either by 
repeating the precipitation with cartonic anhydride several times, or 
by adding nitrous acid to the cold dilute aqueous solution and extr^t- 
ing the resulting “aromatic ” nitrosamine with ether. 

CwHTHit, crystallises from dilute 
aqueous soda in long, silky, matted needles, or from alcohol in long, 
glassy prisms, melts at 91°, boils at 321° under 727 mm. pressure, has 
a basic odour, and is volatile with steam. It gives no colour reactions 
with ferric chloride, potassium dichromate, 'or diazotised bases, and in 
its properties resembles the “alicyclic” tetrahydronaphthylamines ; 
its physiological action, for example, being, according to Pilehne, very 
similar to that of those bases (compare Abstr., 1889, 737), and in no 
sense like that of quinoline. The hydrochloride^ OisNHmjHOI, crys- 
tallises in thick, glassy, monoclinio prisms, melts at 262°, and is 
readBy soluble in water and alcohol, but only sparingly in hydrochloric 
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acid; tlie platwoclilm-ide crystallises in golden-yellow, serrated, thin 
prisms, melts at 250® with blackening, and dissolves very sparingly in 
cold water: the nitrate forms lustrous prisms, somewhat sparingly 
soluble in cold water; the nitrite crystallises from water in short, 
thick, glassy prisms, melts at 238°, and is not decomposed by boiling 
water or cold mineral acids. The acetyl derivative, OuHiqN^Ac, crys- 
tallises from light petroleum in strongly refractive, glassy prisms, 
from water in small needles, and dissolves readily in the ordinary 
solvents. The Senaeiiea^o-compound, OiaNHis'NzPh [NsPh = 1 "J, 
obtained by the action of diazobenzene chloride on the base in the 
presence of sodium acetate, crystallises from aqueous alcohol in silvery- 
white, flat needles, melts at 95 °, is readily soluble in the ordinary 
organic solvents, and yields a picrate^ 0i9H2i!N‘3,C6H2(N02),*0H, 
crystallising in lustrous, golden-yellow needles. The nitroso-deriva- 
tive, OislTBLie-NO, prepared by heating a solution of the base in excess 
of acid with the calculated quantity of sodium nitrite at 110 — 120 ° for 
5 hours, crystallises from alcohol in lustrous, flat, serrated, silvery, 
white prisms, melts at 122*5°, and dissolves i*eadily in ether, chloro- 
form, benzene, and boiling alcohol. 

ar,-Ooto%ydro-p-napM}Mquimhnei GuNHis, exhibits a remai'kable 
power of crystallisation. Prom its solution in light petroleum, it 
usually separates in large, transparent, colourless prisms, whose 
length seems to be conditioned only by the size of the containing 
vessel. If, however, the concentral^ solution is slowly cooled, it 
lorms pale yellow, shorter prisms an inch in thickness, belonging 
either to the monoclinic, or more probably, the triclinio system; 
exact crystallographic measurements could not be made, since the 
crystals, on removal from the solvent, became white and opaque in a 
lew seconds, owing to volatilisation of the light petroleum crystallised 
with the base. The mother liquor of these efflorescent crystals 
solidifles after a few minutes to a mass of long, thin, silky needles, 
which do not alter on exposure to the air. The base melts at 60*5°, 
boils at 325° under 727 mm. pressure, has a neutral reaction, and dis- 
solves easily in organic solvents, but only sparingly in water. In its 
reactions, it resembles the “aromatic” tetrahydronaphthylamines ; 
thus it Induces alcoholic silver nitrate in the cold and platinic chloride 
oil warming, reacts with diazotised sulphanilic acid forming a dark 
claret colouring matter, and gives a yellowish coloration on wai*ming 
its acid solution with ferric chloride or potassium dichromate. The 
hydroGhloTide, 0nT^Hi7,H01, crystallises either in silvery-white scales 
or long, glassy prisms, melts at 219°, and is soluble in alcohol and 
chloroform. The platlnochhride, (Oi3NHi7)2,H2PtOl6 + 2H2O, forms 
bright-yellow, lustrous scales, melts at 178°, and on warming becomes 
black, owing to the separation of platinum. The cteetyl derivative, 
OislN’Hie^Ac, crystallises in scales or flat, silvery- white prisms, melts 
at 68*5 — 69°, and dissolves readily in most solvents, but only sparingly 
in water. The mfroao-derivative, [NO = 1"], crystallises 

by very slow evaporation of its alcoholic solution in short, thick, glassy, 
monoclinic prisms, aibzc = 2*4245 : 1 ; 2*75495 ; p = 85°, observed 
forma OP, ooPoo, — P, +P, and ■+*2Pcx>. It melts at 106°. 

W. P. W. 
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Octoliydro-derivatives of yS-Naphthaqninaldine. By B. Bam- 
berger and L. Strasser (Ber., 24, 2662 — 2669). — ^/S-N'aphthaqnin- 
aldine (12 grams), on reduction with sodium (32 grams) and boiling 
amyl alcohol (350 grams), yields a mixture of an “ aromatic ” octo- 
hydro-)8-naphthaqninaldine with a very small quantity of “ alicyclic 
octohydro-^-naphthaqninaldine. These bases can be separated by the 
method described in the preceding abstract. 

aT,’^Octohyd7^-P-mp%thaqumaldine^ CuNHia, crystallises from light 
petrolenm in colonrless, glassy prisms, from dilute alcohol in glisten- 
ing scales, melts at 75°, volatilises slowly with steam, and dissolves 
readily in alcohol, benzene, chloroform, &c., but only sparingly in 
water. It exhibits reducing properties, and on the addition of silver 
nitrate to its alcoholic solution, gives first a blue colour and then a 
separation of metallic silver. Feme chloride added to the warm 
aqueous solution of its hydrochloride produces a yellow colour which 
eventually changes to reddish-brown, with the separation of reddish- 
brown flocks. The hydrochloride^ Ou!NrHi 9 ,HCl, crystallises in white, 
lustrous, feathery crystals, melts at 210°, and dissolves readily in 
alcohol, but only sparingly in hydrochloric acid. On the addition of 
platinic chloride to its aqueous solution, yellow needles of a platino- 
chloride are obtained, which become black on heating the solution, 
owing to a separation of platinum. The nitrate^ CulfHigjHN'Oj, 
crystallises in lustrous, white needles, melts at 170®, and is easily soluble 
in water and dilute nitric acid on boiling, but only sparingly in the 
cold. The acetyl derivative, OuBTHigAc [Ac = 1''], crystallises from 
light petroleum in aggregates of lustrous needles, melts at 92°, and 
dissolves readily in most solvents, but only spai-ingly in water. The 
/a’froso-derivative, Oi 4 N’Hi 8 *NO, forms straw-yellow, lustrous needles, 
melts at 86°, and is easily soluble in ether, benzene, chloroform, and 
boiling alcohol. 

1'' - B&nzeneoao - ar. - octohydro - - naphthaquinaldine, Ci 4 lSrHi 8 *hr 2 ph 
[N 2 Ph = 1"], is obtained when a solution of octohydro-^-naphthn- 
quinaldine and sodium acetate in aqueous alcohol is ^ated with thti 
calculated quantity of diazobenzene chloride. By slow evaporation 
of its solution in light petroleum, it crystallises in pale-yellow, glassy, 
thick, rhombic prisms, a : 5 : c = 0*8037 : 1 : 0*6600, forms observed 
2f oo and P, melts at 97*5 — 98°, and is oxti*emeIy soluble in ether, 
chloroform, and benzene. When boiled with mineral acids, it decom- 
poses in the normal way into ootohydro-)8-naphthaquinoline, phenol, 
and nitrogen; as anticipated, however, it does not undergo intni- 
molecular change into the azo-compound on treatment of its alcoholic- 
solution with hydrochloric acid, since the para-position is not open in 
the central ring, which by hydrogenation of the lateral rings has 
acquired properties identical with those of benzene. 

2' - Bemseneazo - ar, - octohydro - ^ - naphthaqmnaldme^ OwlSTHM’B'jsPh 
[ISTaPh = 2'], is formed when a cooled dilute alcoholic solution of the 
hydrochloride of the base is treated with diazobenzene nitrate. It 
crysiallises from alcohol in dark, ruby-red prisms of greenish, bronze- 
like lustre, and dissolves readily in alcohol, ether, chloroform, &c., 
but only sparingly in water. The alcoholic solution is raspberry-red 
in colour, but, on the addition of a drop of concentrated hydrochloric 
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acid, Tbecomes emeiald-green. Concentrated sulphuric acid dissolves 
it, forming a raspberry-red solution, which, on adding a little water, 
becomes emerald-gi*een, and on further dilution, becomes rose-coloured 
and seemingly fluorescent, owing to the precipitation of the colour- 
ing matter. Sulphohenzeneazo-‘ar,-ootohydro^p-naplithcbquhwUne is a 
greenish-black, crystalline powder which dissolves in alcohol and water 
with a deep-red colour, and in alkalis forming dark claret solutions, 

OrtMmido~ar.-ootoliyd/rO‘P‘7Mphthaquinaldine [NHa = 2'] is pre- 
pared by boiling the alkaline solution of the sulphobenzeneazo-deriva- 
tive with zinc dust until the colour becomes bright-yellow, and sub- 
sequently extracting with ether. It exhibits the reactions of an 
orthodiamido-derivative of benzene on treatment with dilute solu- 
tions of feri*ic chloride or potassium dichromate, and on boiling 
with acetic acid is converted into 

quinaldimidassole. The imidazole hydrochloride crystallises from 
alcohol or ether-alcohol in glassy prisms, melts at 262° with decom- 
position, dissolves readily in acids, and gives no colour reactions 
with ferric chloride or potassium dichromate. 

ac-'Octohydro-p-naphthaquinaMim^ GuNHu, crystallises in long, 
silky needles, dissolves easily in the ordinary organic solvents, but only 
sparingly in water, has a strongly alkaline reaction, and volatilises 
readily with steam. It is destitute of reducing powers, and exhibits 
the properties of an “ alicyolic ” base. The hydrochloride crystallises 
in silvery scales, and dissolves readily in water, but only sparingly in 
hydrochloric acid ; the plaUnochloride forms orange-red, flat needles. 

W. P. W. 

A New Class of Muorescent Colouring Matters of the Quin- 
oxaline Series. By 0. Pisohir and M. Busch (Per., 24, 2679 — 2683) . 
— Anazonium base identical with the compound (m. p. 167°) obtained 
by oxidising triphenyletho-a^S-hydronaphthaquinoxaline (this vol., p. 
1109) is formed when benzile is treated with phenylorthouaphthylene- 
diamine as described by Witt (Abstr., 1887, 729). 

1 : S-Diphenyletho-a,p-‘dihydronaphthaqid7iosraltne^ 



is formed, together with a very small quantity of a dark-rod sub- 
stance described below, when benzoyloarbinol, prepared by hydrolys- 
ing acetylacetophenone with barium carbonate, is heated with phenyl- 
orthonaphthylenediamine at 150 — ^160° in sealed tubes for 4—5 
hours. The crude product is dissolved in a mixture of benzene 
(1 part) and alcohol (3 parts), from which, on keeping for a long 
time, the quinoxaline is deposited in compact, orange-red needles. It 
melts at 164 — 165°, and is readily soluble in benzene, but more 
sparingly in ether and glacial acetic acid, very sparingly in alcohol, 
and almost insoluble in light petroleum ; its solutions show an 
intense yellowish-green fluorescence. It dissolves in concentrated 
enlphnrio acid and in concentrated hydrochloric acid, yielding a dark 
brownish-red solution, from which it is reprecipitatcd in a yellow, 
floccnlent condition on the addition of water. On oxidation witii 
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ferric chloride, it is converted almost quantitatively into diphenyletho- 
naphthazonium hydroxide, identical with the compound previously 
desciibed (loo, cit,). 

The dark-red bye-product mentioned above is obtained in crystals 
when tho alcoholic benzene mother liquors from the quinoxaJine base 
are mixed with ether and then slowly evaporated ; it is soluble in 
benzene and ether, but only sparingly in alcohol and light petroleum, 
its solutions showing a beautiful purple«red fluorescence ; it melts at 


about 194 — 196®, and forms a stable salt with sulphuric acid. 
0}^Mefhyld4{phmyldi7i^droqmnoxaM OeHiC^^ ^ 


formed when benzoin is heated with methylorthophenylenediamine at 
160 — ^170° for 6 — 6 hours; it crystallises from alcohol in concen- 
trically-grouped, yellow needles, melts at 133®, and is readily soluble 
in benzene and ether, but only moderately easily in alcohol, and very 
sparingly in light petroleum ; its solutions show a greenish-yellow 
fluorescence. It is a feeble base, its salts being partially decomposed 
by water; it dissolves in ooncenti*ated sulphuric acid, yielding a 
yellow solution, which first changes to red and then becomes yellow 
again on the addition of water. When the quinoxaline is heated 
with ferric chloride and hydrochloric acid in alcoholic solution, it is 
converted into an ammonium base, the femchloride of which crystal- 
lises in long, yellow prisms. F. S. K. 


Nitroso-derivatives of the Thiazoles. By E. (Armcdm, 
265 , 108—128).— hydrate, or ^ 

QJJ g 

nitrosoimidothiassoline, obtained in a slightly 

impure condition, by gradually adding a well-cooled, concentrated 
solution of sodium nitrite to a concentrated aqueous solution of amido- 
thiazole nitrate cooled to —10® ; the amorphous, orange-red, floc- 
oulent precipitate is quickly separated by filtration at a low tempera- 
ture and dried in a desiccator. It is very unstable when moists and 
even in the dry state it gradually turns black ; when quickly heated, 
it decomposes at about 140° with explosion. It is sohrble in alcohol 
and ether, but insoluble in water; its conversion into chloro- and 
bromo-thiazole has been previously described by Schatzmann (this 
vol., p. 744). 

. OH — S 

jj is formed when amido- 


thiazole is heated with methyl iodide in methyl alcoholic solution at 
130® for several hours, and the hydriodide obtained in this way 
decomposed with potash; it is a yellowish-brown, very hygroscopic, 
strongly alkaline liquid. The hydrioddde, 04 Hel!T 2 S,HI, crystallises in 
colourless plates, and melts at 175®. The hydrochhMe crystallises 
from water, in which it is very readily soluble, in large plates, and 
melts at 97° ; the platmochloride is sparingly soluble. 

CBE— ~ S 

ti-MethylmidofMazoUne, produced when an 
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aqueous solution of metliyltliiocarbamide is warmed with dichlor- 
ether; it is a yellowish -brown oil, which, on keeping, gradually 
solidifies to a mass of very hy^oscopic crystals. The hydrocTiloride^ 
04 H 6 ]Nr 2 S,HCl, is a semi-crystalline, hygroscopic compound melting at 
79 — 80®. The platinochhride crystallises in long needles. 

IHTTiethyUmidotMazolim, H ^OINMe, can be obtained by 

OJlL*JN JQu.6 

methylating either of the bases just described, but more conveniently 
by warming an aqueous solution of dimethylthiooarbamide with 
dichlorether ; it is a hygroscopic liquid. 

The hydrochloride, C6HftN‘2S,H01, crystallises well, and melts at 
222 ^ 

CH— S 

jorNitroso-^i-metTiyUmid^tMaaoline, preci- 

pitated in yellow, lustrous plates when a concentrated solution of 
sodium nitrite is added to a solution of yu^imidomethylthiazoline 
hydrochloride in well-cooled, very dilute hydrochloric acid ; it melts 
at 161® with a slight explosion, and is soluble in alcohol and ether, 
but only sparingly in water. The dry compound is stable, and 
dissolves unchanged in alkalis, but when treated with concentrated 
mineral acids, or with powerful reducing agents, it is I’econverted 
into /A-imidomethylthiazoline. 

02— S 

ifiT'MetJiyUhiasoUnehydrazine, ^ formed in 

small quantities when an alcoholic solution of the preceding com- 
pound is mixed with excess of zinc-dust, and acetic acid gradually 
added to the well-cooled mixture ; it is a yellow, disagreeably smell- 
ing oil. The hydrochloride, 04 H 7 !N^S,H 01 , and the sparingly soluble 
ipiarate crystallise in yellow needles. 

02——— S 

n^Niwoso-fi-methyU^ 

tained by treating /i-methylimidothiazoline with nitrous acid under 
the conditions given above ; it forms small, yellowish crystals, has a 
characteri&tic odour recalling that of acetamide, and is much more 
unstable than the isomeride described above, being convei*ted into 
resinous products on keeping in a dry condition, or on boiling with 
water or alcohol. It turns black when slowly heated, and melts at 
about 140®, but when heated quickly it explodes at about 110 — 120® ; 
it is freely soluble in alkalis and in ammonia, by which it is com- 
pletely decomposed. The corresponding hydrazine could not bo 
obtained. 

The hydrochloride of a base which the author names thiazoleitriazole, 

is formed when freshly prepared 7?-nitroso-yM- 

methylimidothiazoline is dissolved in weU-cooled 10 per cent, hydro- 
chloric acid, and the solution warmed until no further evolution of 
gas takes place ; on keeping for^ some time, the hy&rochloTide, 

04H8H-aS,H01 + 2HA 
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is deposited in needles, wMoli tnm brown and lose their water at 
130 — 140°. and melt at 210 — ^220°. The Tiydrohromide, 

OiKiHlS.'BBT + 2H2O, 

forms long, prismatic crystals, turns brown on keeping, loses its 
water at 130 — 140°, and decomposes completely at a higher tempera- 
tnre, but without melting. The free hose is a brown oil, which 
gradually solidifies to a vitreous mass ; it is very readily soluble in 
water, has an alkaline reaction, and reduces Fehling’s solution ; when 
its hydrochloride is treated with sodium nitrite in aqueous solution, a 
large quantity of ?i-nitroso-;4-methylimidothiazoline is formed. 

ju^-PlienyliimdothiazoUne^ CgHeNaS, prepared by treating dichlorether 
with phenylthiocarbamide and decomposing with potash the salt pro- 
duced, crystallises from alcohol, ether, and benzene in small, colourless 
needle^i, and melts at 124**; its salts are not easily obtained in 
crystals. 

J^henylimidothiazoUne^ CwHjsNTsS, obtained from diphenylcarb- 
amide in like manner, is a granular, crystalline substance melting at 
105°. 

O9H7N3SO, is precipitated in the 
form of a microscopic, crystalline powder on treating At-phenylimido- 
thiazoline with sodium nitrite in well-cooled, dilute hydrochloric acid 
solution ; it forms yellow crystals, melts at 58°, and decomposes on 
keeping. It is insoluble in alkalis, and, when treated with acids, it is 
reconveited into /t-phenylimidothiazoline. JP. S- K. 

Action of Hydriodic Acid on Quinine and Cinclionine. By 
B. Lippmann and F. Fletssneu (Bar,, 24, 2827 — 2829).— The action 
of hydriodic acid on quinine is similar to that of hydrochloric or 
hydrobromic acid on the base (Monatsh, 12), and leads to the forma- 
tion of hydriodoquinine hydriodide, 0j»Hs4N’302,3HI, which, on 
treatment with ammonia, yielded hydriodoquinine, OjoHaiSTaOaHT, 
with the elimination of 2 mols. of hydrogen iodide. When boiled 
with alcoholic potash, hydriodoquinine is converted into iso- 
quinine. A better yield of this base is obtained by heating hydriodo- 
quinine hydriodide with water at 160 — 160° for about six hours, 
adding the pale-yeUow solution to aqueous ammonia, extracting with 
ether, and drying the ethereal solution over caustic potash. After a 
short time, the sparingly soluble isoquinine crystallises from the solu- 
tion, and a further quantity can be obtained by evaporation, the 
ethereal mother liquor containing quinine. 

Sydnodocinchorime %y&nodide, is formed when 

cinchonine, free from sulphuric acid, is slowly stirred into warm 
hydriodic acid (sp. gr. 1*7 — 1*8), and can be freed from cinchonine 
hydriodide by washing the crystalline precipitate with alcohol. It 
crystallises in small, bright-yellow, lustrous prisms, decomposes when 
heated at 215°, and dissolves sparingly in aleohol and cold water, but 
easily in hot water. On digestion with warm, dilnte aqueous am- 
monia, it is converted into hydHododnchomne^ 0i9H28Kr2OHI, which 
crystallises in slender, silky needles, melts at 158 — 160°, dissolves 
very sparingly in ether, but more easily in alcohol, and yields a 

VOL. LX. 5 i 
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platinodhloride of the composition C19H JSTaOHI + HaPtCle. Cmchonine 
is regenerated when hydriodocinchonine hydriodxde is heated with 
waterunder pressure. W. P. W. 

Qtiinethyline. By E, Gbimaux and A. Arnaud (Oompt. rend., 112, 
1364 — ^1367). — It has been shown in a former communication that 
quinine is a methyl ether of cupreine; quinethyline is the corre- 
sponding ethyl ether. It is prepared from specially purified cupreine 
as follows : — ^A molecular proportion of dry cupreine is dissolved in 
alcohol, to which has been added 1^ mols. of sodium, and heated in 
sealed tubes, at 96 — ^100° with Ij mols. of ethyl nitrate for from 
12 to 15 hours. The alcohol is (hstilled off, the residue taken up 
with acidified water, an excess of soda added, and the new base 
extracted with ether. The ethereal solution is then shaken with dilute 
sulphuric acid, the aqueous solution separated from the ether, heated 
on the water-bath, and carefully neutralised by ammonia. When 
the concentrated liquor is cooled, strongly coloured basic sulphate 
of the base separates. The crude product is converted into the 
normal sulphate, which is purified by heating with animal char- 
coal and subsequently recrystallising it from boiling water. The 
base is precipitated from a cold, concentrated solution of the normal 
sulphate by the addition of a slight excess of ammonia. The precipi- 
tate is white and amornhous, much resembling quinine; it consists of 
hydrates melting at 60^. 

The dry, pulverulent base may be obtained by desiccating in dry 
air, and afterwards heating at 100 — ^120®; it melts at 160®. It is 
very soluble in all the oi*dinary solvents for alkaloids, and yields very 
fluorescent solutions with excess of sulphuric acid. It does not 
crystallise from alcohol, behaving in exactly the same way as quinine. 
Large, colourless, transparent crystals of a hydrate may easily be 
obtained. The base is Issvorotatory ; its solution in absolute alcohol 
gives [a]i> = — 169*4®, 

The normal sulphate^ 03iH28N^20a,S04H2 + 8H2O, crystallises in 
large, colourless, eight-sided prisms, efflorescing rapidly in the air. 
It dissolves in 51 1 parts of water at 19®, and is very soluble in 
boiling water. When heated with the calculated quantities of hydr- 
iodic acid and iodine in alcoholic solution, it yields small, garnot-red 
needles differing from the plates of herapathite given by quinine. 

The 'basic sulphate, (C3iH26N‘202)2,S04H2 + is readily prepared 
from the noimal sulphate by dissolving the latter in boiling water 
and neutralising exactly with dilute ammonia, using litmus as indi- 
cator. It forms crystalline plates of a silky lustre, lequirinar 397 parts 
of water for solution at 15®, Its solution in dilute hydrochloric acid 
gives [a]i> = —233*1®. The yield of pure basic sulphate was about 
35 parts per 100 of cupreine taken. W. T. 

Bydrastine. By M. Fbeund and 0. Dobmeyeb (Ber., 24, 2730 — 

6 2 

2?41).-Hydr6hydpMldiune, (compare 

s s 
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Freund and Will, Ab&tr., 1887, 388), is best prepared by reducing 
bydrastinine with 8 per cent, sodium amalgam in dilute snlpburic 
acid solution ; the yield of crystalline product is 90 per cent, of the 
base employed. 

SydrohyarasHnitbe methioMde, OuHifNO^.Mel, is deposited in colour- 
less cryst^s when a slight excess of the theoretical quantity of methyl 
iodide is added to a methyl alcoholic solution of hydrohydrastinine, 
and the mixture kept for some time ; it crystallises from hot water 
in needles, and ih)m dilute alcohol in iridescent plates, melts at 
227 — 228°, and is not acted on by boiling, concentrated potash, or 
when melted with potash. The platmochlmkde, (0i2HiRN'O2Cl)2,Pt0l4, 
is formed when an aqueous solution of the methiodide is digested 
with silver chloride, and the filtrate treated with platinic chloride ; 
it crystallises *from hot water in well-defined needles, and melts 
at 230°. 

can be ob- 
tained by digesting an aqueous solution of the methiodide just 
described with silver chloride, and decomposing the product with 
boiling, concentrated potash ; it is an almost colourless, moderately 
mobile oil, having an amine-like odour, and strong basic properties; 
it is soluble in ether, alcohol, and carbon bisulphide, and cannot be 
distilled. The hydrioMdey OuHisNOijHI, is easily obtained by dis- 
solving the base in dilute hydrochloric acid, and adding pota^um 
iodide to the solution ; it crystallises from hot water in colourless, 
lustrous, hexagonal prisms, melts at 220 — ^221°, and is decomposed by 

n ' Lsh. On adding potassium dichromate to a dilute solution of the 
riodide, a golden-yellow substance is precipitated in needles 
which melt at 150® with decomposition. The plaUTioeMoridey 

(0«*Hx53Sr0a)2,H2Pt0h, 

separates from hot alcohol and water in ill-defined crystals, and melts 
at 171®. The methiodidey OnHislS’OajMel, is formed by the direct 
combination of the base with methyl iodide in alcoholic solution ; it 
crystallises from hot water in transparent, hexagonal prisms, melts at 
216 — 217®, and is not decomposed by boiHng concentrated alkalis. 
The methochloride, OiiB.\i^O%yMeGly is obtained in the form of micro- 
scopic, hexagonal prisms when an aqueous solution of the methiodide 
is digested with silver chloride, and the filtrate evaporated; it 
crystallises from alcohol in lustrous plates melting at 211°. Its 
platmochhridey (01311181^0201)2, PtOl*, is an indistinctly crystalline 
compound which melts at 221°, and is almost insoluble in water; 
the corresponding oMrooMoridey Ci 3 Hi 8 NO 201 ,AuO] 3 , is a yellow, 
crystalline, sparingly soluble substance melting at 153°, The 
anrnnonium hose, Oii^i&lirOajMeOH, is a strongly alkaline syrup, 
readily soluble in water. 

Br(ymx>methylhyiholiydra^^ OuHuNOaBr, is obtained when 
methylhydrohydrastinine is treated with bromine in carbon bisulphide 
solution until a permanent coloi^tion is produced, and the brown, 
semi-solid product agitated with dilute soda. It crystallises from hot 
water in octahedra, melts at 187°, and is soluble in alcohol. 
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Br<mohydroxymethyl'hyd^ohyda^asUnine meihiotUde, 


p-TJ TT 


is formed when an aqueous solution of methylhydrohydrastmine 
methochloride is treated with bromine- water until a permanent color- 
ation is pi'oduced, and the concentrated solution of the producu mixed 
with potassium iodide ; it crystallises from water in colourless pnsms 
melting at 177°. F. S. K. 


Fseiidotropine. By 0. Liebebmann (Bcr., 24, 2587). — The 
author has examined the products of oxidation of pseudotropine. 
The method employed is the same as that employed for the oxidation 
of ecgonine and tropme (Ab&tr., 1890, 1449 ; this voL, p. 749). The 
main product is tropic acid. It shows all the properties formerly 
assigned to this compound, has the same solubility in water andl 
alcohol, has a strongly acid reaction, melts at 251°, and dissolves 
copper oxide and silver oxide. The silver solution deposits a metallic 
mirror on warming. The solution of the acid reduces potassium 
permanganate. The cojpper salt, dried at 125°, has the composition 
OsHiaNOi'CuOH. Together with the above acid, ecgoninic acid is 
also obtained. E. G. B. 


Alkaloids of the Areca Nut. By B. Jahns (Ber , 24, 2615 — 
2617 ; compare this vol., p. 94). — Further investigation has shown 
that both arecoline and arecaidine exist ready formed in the areca 
nut, and that the latter is not derived from the former in the process 
of extraction. Arecaidine and arecame are most easily separated by 
treatment with hydrochloric acid and methyl alcohol, since the 
former is thereby converted into its methyr derivative, arecoline, 
whilst the latter remains as hydrochloride. 

The examination of larger quantities of material has led to the dis- 
covery of a fifth alkaloid in areca nut. This has been termed guva- 
cine, from guvaca, the Indian name for the areca palm, 

C6H9NO2, forms small, lustinus, anhydrous crystals, melts at 
271 — ^ 272 ° with decomposition, and has a neutral reaction. It does 
not dissolve in ether, chloroform, benzene, or sti*ong alcohol, but is 
tolerably soluble in water and dilute alcohol, although to a less 
degree than the other two crystalline alkaloids. The salts crystallise 
well, have an acid reaction, and resemble the base in their behaviour 
with the ordinaiy solvents. The hydnrochloride^ CsHqNOajHOl, crystal- 
lises in broad, flat, anhydrous prisms, and is tolerably soluble in water, 
but only very sparingly in dilute hydrochloric acid ; the sulphate 
forms sflLvery scales ; ■die nitrate crystallises in lustrous prisms. The 
platinochloridej (OeHglIOa)2,H2PtCle + 4H2O, crystallises from water 
in h^cagonal raisms resembling those of the choline derivative, and 
melts at 21r with frothing and decomposition, whilst the amo- 
ckkvide^ OsHoNOjjHAuOIa, forms broad, flat prisms which melt at 
about 194 - 195 ®- Search is being made for other alkaloids in the 
aree»nut. 1 p, 
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Lupinidine from White Lupines (Lupinus albus, Lin.)- By 
G. Oampani and S. Grimaldi (UOrosi, 14, 19—24, and Oazzetfa, 
21, 432 — 437). — After an historical review oE the subject, the 
authors describe their method of preparing considei'able quan- 
tities of the extract of lupines, and of separating the alkaloid 
as platinochloride. This salt has the composition (OdEi 6 !Nr)s,H 2 PtOlo 
+ 2 H 2 O, as stated by Baumert (AnnaXen^ 224, 325). The free 
alkaloid, h^inidine^ ObHislST, when freshly prepared, is a pale- 
yellow, heavy, oily, alkaline liquid, with an extremely bitter 
and pungent taste; it is freely soluble in water and alcohol, but 
only sparingly in ether. It hardens on exposure to air, acquiring a 
yellowish-brown colour If it is kept for a few days in a sealed tube, 
groups of white, acicular crystals separate, and gradually increase 
until the presence of liquid is almost concealed. This is probably due 
to the presence of a crystallisable hydrated lupinidine, 08 Hi 5 N',B[ 20 , 
side by side with the anhydrous alkaloid. According to Bufalini, 
0'5 c.c. of the solution of the hydrochloride causes death in frogs in 
a couple of hours, symptoms of general paralysis being previously 
induced. S. B. A. A. 

Formation of Carbamide by the Decomposition of Arginine. 
By E. Schulze and A. Likiernik (Ber., 24, 2701 — 2704). — ^When 
arginine (compare Schulze, this vol , p. 857) is boiled with a saturated 
solution of barium hydroxide, it is decomposed with formation of 
carbamide ; it shows, therefore, a behaviour similar to that of lysatine 
(compare Drechsel, this vol , p. 95). . F. S. El 

Heat-coagulation of Proteids. By J. Oobin and Q. Ausiaux 
(Bullet, de VAcad roy, de Bel^qxis^ 21, 345 — 361). — ^In a number of 
experiments made with ox-serum, the statement made by Halliburton 
(J, Physiol., 5), that two serum-albumins, separable by fractional 
heat-coagulation, are present, is confirm^. The temperature^ of 
coagulation found were 73 — 74° and 79—80° regpectively. These 
temperatures are rather lower than those given by Halliburton, as the 
true temperature of coagulation is taken as the point when opales- 
cence first occurs. In this last point they agree with Haycraft and 
Duggan, but differ from them in finding that the concentration of a 
solution of proteid has very little infiuence on the temperature of 
coagulation ; the acidity, however, must be kept constant. 

W. D. BL 

Tozalbumin Secreted by the Microbe of Blennorhagic Pus. 
By Hugounehq and Eeaud {Oompt rend., 113, 145 — ^147).— Peptonised 
beef tea that has served for the cultivation of the micrococcus of 
blennorhagic pus, when filtered through porcelain and mixed with 
excess of alcohol, yields a solid substance, which, when redissolved in 
water, again filtered through porcelain, and again precipitated by 
alcohol, yields an amorphous, yellowish-white solid, very soluble in 
water, and resembling the albuminoids in its chemical and physical 
properties. It is not coagulated by heat, or by nitric acid, is slowly 
precipitated by potassium ferrocyanide and acetic acid, but not by 
anagnesium sulphate. It has no diastatic action on starch, sugar, or 
fibrin, and, when ex^iosed to air in a moist condition, it putrefies 
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rapidly, with development of a very pecnliar odour. It leaves no 
appreciable residue on incineration, contains phosphoras and 11*45 per 
cent, of nitrogen, bnt is free from snlphnr. A solution of the tox- 
albninin sterilised by filtration has no injnrions effect when injected 
under the skin of the dog, and placed on the eye, or in the nrethra, 
bnt if injected into the testicle it canses suppni*ation and complete 
atrophy. N’o similar effects are produced by the sterilised beef tea or 
the peptone* 

If a solution of asparagine containing meat ashes is used as the 
cultivation fluid, the microbe develops more slowly, and no toxalbumin 
is formed. It follows, therefore, that the latter is not simply a secre- 
tion of the microbe, but results from its action on the peptone. 

C. H. B. 

Conversion of Carboxy-hsemoglobin into Methaemoglobin, 
and Detection of Carbonic Oxide in Blood, By H. Bbutin- 
Saxs and J. Moitbssibb (Oo^npL rend.^ 113, 210 — 211) — ^The authors 
find that, contrary to the statements of Weil and of von Anrep, 
when carboxy-hssmoglobin is mixed with potassium ferricyanide, no 
compound of carbonic oxide and methsBmoglobin is formed, but the 
product is simply a solution of carbonic oxide in a solution of met- 
hsemoglobin, from which it is expelled by the passage of hydrogen or 
carbonic anhydride, or by being placed in a vacuum, as easily as it is 
from its solution in water. 

In order to detect carbonic oxide in blood, the latter is diluted with 
twice its volume of water, and mixed with sufficient powdered potassium 
ferricyanide to’ ensure complete conversion into methsemoglobin. The 
flask is then made vacuous, and the gas pumped out is passed into a 
solution of oxyhmmoglobin contained in a suitable absorption tube. 
With 400 C.C. of blood, a quantity of carbonic oxide amounting to 
only one-fifteenth of its volume, can be recognised. 0. H. B. 


Physiological Chemistry, 


Diastatic Action of Human SaUva. By A. ScnLESisrOBB 
(Virehow’^s Archiv^ 126, 146 — 181, and 340 — 363). — The diastatic 
activity of saliva was estimated in a number of cases of healthy and 
diseased persons. The smallest ferment activity was found in a case 
of diabetes mellitus (0*42 per cent.), and in a case of phthisis (0*45)* 
The other cases of diabetes show a slight diminution, as do also the 
other cases of phthisis, typboi^ chronic nephritis, mercurial saliva- 
tion, iodism, articular rheumatism, dyspepsia, cancer, and jaundice. 
In spinal paralysis, no difference was observed. The eight normal 
eases showed only slight differences ; the greatest difference being 0*097 
(0'878 and 0*781). In young children, the ferment activity is rather 
less than in adulte. 

The addition of an alcoholic soluiaon of thymol for antiseptic pur- 
poses lessened the diastatic activify in one-half of the normal, and one- 
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third of the pathological cases ; in the remaining two- thirds, it did 
not ; the hindering influence is believed to be due both to the thymol 
and the alcohol, chiefly on the bacteria in the saliva, which appear to 
be more abundant in pathological than in healthy saliva. A very 
complete history of the subject and bibliography are given, 

W. D. H. 

Gelatin as a Reagent for the Detection of Tryptic Enzymes. 
By C. Fbbmi (Ghem. Oentr , 1891, li, 87 ; from ArcL Hygiene^ 12, 
240 — ^260). — ^In place of fibrin, the author has successfully employed 
gelatin as a means of detecting the presence of proteolytic enzymes. 
The gelatin is prepared from 5 — 10 grams of pure gelatin, and 
93 grams of aqueous thymol or phenol solution ; 6 — 10 c c. of this 
gelatin is run mto a test-tube, allowed to solidify, and the solution 
under examination, to which a little thymol or phenol has been added, 
is run on to the sui^ace. If at the end of five or six days the gelatin 
shows no signs of liquefying, the absence of enzymes is established. 
By means of this reagent placed in graduated cylinders, the author 
has been enabled to study the properties of the unorganised ferments, 
and their behaviour with animal and vegetable tissues. 

J. W L. 


Neutral Sulphur and Metabolism. By Rudenko (Virchow's 
ArcliiVy 126, 102 — 114). — ^In addition to the sulphur present in the 
urine as sulphates (preformed and ethereal), there is an organic sub- 
stance or substances, which contain the so-called non- oxidised or 
neutral sulphur. The amount of this present varies considerably, 
and a quantity of it was prepaid from dogs’ urine. The following 
general conclusions from experiments and obseivations in cases of 
disease are given : — 

(1.) Many processes which increase the decomposition of the body 
proteids do not raise also the power of oxidation, but lessen it. This 
is indicated by the lactic acid which appears in the urine in phos- 
phorus poisoning, the sugar in carbonic oxide poisoning, and the 
sarcolactic acid that occurs in the urine during artificial dyspnoea 
(Hoppe-Seyler) comes under the same cate^ry. 

(2.) In certain circumstances, not weu explicable, the neutral 
sulphur administered to dogs undergoes complete oxidation in the 
body ; but the separation from the org^anism takes much longer 
than if the same element were given combined as sulphuric acid. 

W. D. H 


InfluezLce of Sulplional on Frotmd Metabolism. By M. 
EDihn (Virchow's Archiv^ 125, 182 — 188). — Several observers 

having shown that certain narcotics increase nitrogenous metabolism, 
it was considered advisable to investigate the question so far as it 
relates to sulphonal. A series of observations were made on a dog, 
for periods without, and for periods with, the administration of the 
drug, in addition to the food. The body weight, the nitrogen 
ingested and excreted, the sp. gr. and amount of the urine, and the 
sodium chloride in it^ are given in tabular form. The periods during 
which sulphonal was given were two in number. The first pro- 
duced an mcreased output of nitrogen, which lasted for a week or 
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m 3 re after the drag was stopped. In tlie second experiment, the 
excretion of nitrogen was somewhat diminished, but there was a 
good deal of diarrhoea, which increased the difficulties of the experi- 
ment, which therefore demands repetition. In both cases the output 
of sodium chloride was increased. W. D. H. 

tissue Fibrinogens. By A. E. Wright (JJHt Med. Jorn-n.^ ii, 
1891, 641 — 644). — ^Wooldridge’s “ tissue fibrinogens ” were prepared 
from testis and thymus by precipitating them from an aqueous extract 
of the organs by means of acetic acid. They were found to give the 
biuret reaction, and the nitric acid test for proteoses, but the opinion 
is expressed that they are not proteoses, but substances from which 
proteoses are readily formed. Further investigation showed that 
they were nucleo-albumins. The question whether injection of solu- 
tions of tissue fibrinogens acts protectiyely against the Bacillus 
anthrads was tested on rabbits. The results are inconstant, but tend 
to show that there is a certain amount of immunity produced. 

W. D. H. 

Decomposition of Albumin in Fasting. By I. Muhx (Bied. 
Centr.^ 20, 621 — 622; from Gent, Med. Wiss.^ 27, 833—836). — In 
opposition to Klemperer’s view that the value for the loss of nitrogen 
(average 11*3 grams a day) obtained in the fasting experiment made 
on Cetti by Senator, Zuntz, and others was high owing to tuberculosis 
the author obtained exactly the same mean result in an experiment 
with a perfectly healthy man who fasted for six days. Yoit obtained 
the same result in a series of experiments with young men. Finally 
Succi, during a fast of 10 days, lost an average daily amount of 10*7 
grams of nitiugen. The chief factors which determine the loss of 
nitrogen are the small amount of fat in the body and the large 
amount of water consumed. It was observed that on the two dayo 
following the fast, when albumin (101 grams), fat (139 grams), and 
carbohydrates (309 grams) were given, only 64 grams of albumin was 
decomposed and quite 40 grams deposited; owing to the con- 
sumption of non-nik'ogenous matter, the loss of nitrogen was reduced 
to 8*3 grams. K. H. M. 

lnfilueu.ee of Increased Muscle Activity on the Decomposi- 
tion of Albumin, By F. Hirschfli,!! {died. Oentr., 20, 519—620; 
from Oentr. Med. Wiss., 29, 66 — ^67). — The author, in experiments 
made on himself, estimated the daily nitrogen secretions, first, with a 
mixed diet containing albumin (162 grams), fat (167 grams), and 
carbohydrates (327 grams) ; and then with a diet containing albumin 
(37—43) grams, fat (164—183 grams), and carbohydrates (379 — 408 
grams). The increased muscle activity consisted m doing hard work 
for six hours daily, and in ascending 400 — 500 metres. With suffi- 
cient food, it was found that the decomposition of albumin was not 
increased, whether the food contained much or little albumin. If, 
however, the food is insufficient, a considei-able loss of albumin takes 
place. During three days of rest the author lost 1*6, 21, and 4*6 
grams of nitrogen, and during three days, on which he worked, 2*1, 
5*1, and 6 grams of nitrogen. The results expladu those of Argntinsky , 
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who found the amount of albumin decomposed after muscular exertion 
to be increased when the feeding was insufficient. 'N. H. M. 

Importance of Asparagine for Feeding. By J. Konig (Bied. 
Gentr,, 20, 515 — 51 U; from Ceiitr. Med. TTw^., 28,849 — 852). — After 
Pfeiffer and Schulze showed that in germinating plants, asparagine is 
formed from decomposing reserve albumin, that the asparagine remains 
as such in air free from carbonic anhydride, whilst in presence of 
carbonic anhydride it disappears, probably again yielding albumin, it 
seemed likely that asparagine might in the animal organism be re- 
generated into albumin when a food is used which is poor in nitrogen 
but rich in carbohydrates; or at least, that it might economise 
albumin. The expeiiments of Weiske, Kennepohl, Schulze, and 
others with rabbits, fowls, geese, sheep, and cows supported this view, 
showing that asparagine gives rise to deposition of albumin and to 
increased milk production. On the other hand, Munk found that in 
the case of a dog fed exclusively with meat, or with a mixture of 
meat and cai^bohydin.tes, there was no diminution, but rather a slight 
increase, in the amount of albumin lost. Knieriem, who also experi- 
mented with a dog, found no increase in the amount of urine when 
asparagine was given, v. Yoit and Politis, in experiments with rats, 
found that asparagine did not give rise to any saving of albumin. The 
results of Zuntz and Hagemann pointed to the same conclusion. The 
author considei's the question to be still an open one. K. H. M. 

Influence of Acid Mineral Salts on the Composition of 
Bones. By H. TTeiske (Landw, VersucJis-8tat,Z9,24il — 268; com- 
pare this Tol., p. 848). — The experiments were again made with 
rabbits ; they were all of the same litter, and were 107 days old. The 
object was to ascertain the effect of a food with an alkaline ash (hay) 
with or without oats, as compared with a food which gives an acid 
ash (oats), and partly with addition of dihydrogen sodium phosphate. 
The exclusive use of oats might have some action, and the addition of 
the acid salt would intensify the action. The urine of the rabbits fed 
with hay (0) and with hay and oats (1 and 2) was alkaline, but where 
oats was given alone (3 and 4) and with the salt (5 and 6), the urine 
was respectively distinctly and strongly acid. The following table 
shows the initial and final weights in grams of each rabbit (the 
experiment lasted three months), and the weight of the dry, fafc free 
skeletons : — 

No. 0. 1. 2. 3. 4. 6. 6. 

Initial weight.. 1750 2030 1830 1900 1916 2040 1926 

Final weight . . 2430 8480 3360 2320 1740 2160 1460 

Skeleton 87-66 115 92 116-59 74-13 64*44 67-15 60*37 

There was thus a considerable diffexeuce in the weight of the bones 
with the different feeding, Nos. 1 and 2 (fed with hay and oats) 
being much the heaviest, and 3—6 the lightest. The latter in the 
fresh condition are, however, relatively the heavier. The bones of 0, 
1, and 2 were thicker and harder than the others ; those of No. 6 
were v^ry thin and breakable. The pei-centage of ash in the short 
bones (a), the long bones (5), and the teeth (c) was as follows : — 
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0. 1. 2. 3. 4. 5. G. 

a 62-13 60-40 62-?0 57-22 60-26 — 68-47 

h 66 51 66*29 67-00 60-85 63-46 — 63-38 

c 78-72 77-26 78-69 75*68 79-63 — 80 01 


With, regard to the ash constituents, the differences are not great ; 
but the percentages of lime, phosphoric acid, and carbonic anhydride 
are generally lower in the ashes ox 3 and 6 than of 0, 1, and 2. The 
magnesia is either the same or higher in 3 and 6 than in the others. 
But it is rather the amount of ash which varies than the composition. 
The extraction of mineral matter from the bones is caused by the 
acid nature of the food. Although of the throe normally fed rabbits 
No. 0 had the lightest skeleton, the percentage amount of total ash 
and ash constituents was approximately equal in all three ; whilst the 
bones of the other rabbits contained not only absolutely but relatively 
less ash, and were in part very thin-walled and little capaple of re- 
sistance. N. H. M. 

Actioii of Sugars in the Body. By P. Albertori Omtr,, 

1891, ii, 44; from GMitu Farm^ 13, 145 — 159). — Sugar was 
administered to dogs, which had fasted for 24 hours, and at the end 
of a given time they were killed by admitting air into the veins. The 
contmts of the stomach were then collected and examined. Experi- 
ments were made with maltose, cane sugar, and lactose. Maltose, 
and especially cane sugar, are absorbed more quickly than glucose. In 
an hour 70 to 80 per cent, was absorbed. Lactose, however, is different, 
the amount absorbed being only from 20 to 40 per cent. The absorp- 
tdon is espedally small if the solutions are denser than the blood. 
There is always a certain quantity of sugar found in the tissues outside 
the stomach. Dilute solutions of lactose are more easily absorbed, 
the proportion in which it is contained in milk being the most advan- 
tageous. Lactose and levulose act on the circulatory system partly 
like, and partly unlike, glucose, maltose, and cane sugar. The iormer 
do not increase the blood pressure, but lessen the pulse frequency ; 
the latter cause a rise of 10 — 20 mm. in pressure. This is due to 
their direct action on the blood. Sugar absorbed by the natural 
channels does not increase the body temperature* W. D. H. 

Foimation of Glycogen in the Liver. By E. Nebeltuau {ZeiL 
Biol.f 28, 138 — 176).' — In the present research, hens and rabbits 
were the animals chuiefly employed, and the principal investigations 
relate to the influence of certain drugs on the livei* glycogen ; the 
animals used had been deprived of food for some days previous to 
the experiments, and were killed as nearly as possible the same 
length of time after the administration of the drag. The work of 
Bohmann is criticised, as he did not pay attention to this latter 
point ; from 20 — 24 hours after the administration of food or drug 
being the time when the maximum of glycogen is found. In some 
oases, the glycogen in the muscles was estimated also, in all cases by 
method. The danger of trusting implicitly to single control 
animals is pointed out, as the glycogen varies greatly in ani mal s 
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treated in precisely the same way. Fnll tables of analyses are given 
throxLghont. 

Chloral hydrate was found to increase the hepatic glycogen, the 
lethargic condition indnced by this drug, and the consequent com- 
parative immobility of the animals, tending to its accumulation ; this- 
suggested similar investigations regardmg other narcotics ; the 
increase was always found after the administsration of chloraJamide, 
paraldehyde, and sulphonal; occasionally the same was observed 
after the injection of ether, chloroform, and alcohol. Urethane did 
not produce a marked effect ; in only two out of seven expenmenta 
was there a slight increase of glycogen in the liver. 

Ammoniacal compounds are stated by Rohmann (Pfluger^s Archiv, 
39, 21) to cause increase of the glycogen in the liver ; this led him 
to certain general conclusions regardmg the part played by nitro- 
genous compounds in the formation of caibohydrate material in the 
body ; in the present research, ammonium citrate, ammonium formate, 
benzamide, formamide, ammonium lactate, and asparagine were used. 
On the whole, the results obtained confirm those of Rohmann ; all 
increase the liver glycogen ; this is true also for lactic acid com- 
pounds, which, according to Rohmann, have not this effect. 

The febrifuges, antipyrin, kairin, and quinine, all increase the 
hepatic glycogen. So does section of the cervical spinal cord ; this is 
a confirmation of an old observation of Claude Bernard’s. 

W. D. H. 

Specific Gravity of Blood. By B. L. Jones ( J. Physiol.^ 12, 
299—346). — Further observations on the sp. gr. of the blood 
under various conditions (compare Abstr., 1887, 608) led to the fol- 
lowing results. 

1. The sp. gr. of the blood varies in different parts of the body, 
but that from any part bears, ccet. par,, a definite relation to that 
taken from any other part. It is usually the same in corresponding 
parts of the symmetrical halves of the body. Yariations in blood 
supply to any part are the most frequent causes of alteration of the 
sp. gr. there, while it remains unchanged elsewhere. 

2. The sp. gr. is very high in birds, and low in such animals as> 
frogs. 

Si The sp. gr. varies considerably in different persons; it is 
generally lower in women than in men ; before the fifteenth year it is 
about the same in both sexes ; it is higher in old women than old 
men. In males, the sp. gr. is about 1*066 at birth, and falls gradually 
for three years to 1*050; then it rises till about the seventeenth year, 
when it is about 1*058 ; it remains at about this height till old age 
comes on, when it falls slightly. In females the chief difference 
from the foregoing is that during the greater part of life it is 1*0555 
instead of 1*058. In girls from 15 to 22 the limit consistent with 
health is very low, and chlorosis appears to be an exaggeration of 
this physiological condition. 

Further extensive data are given respecting the variations in sp. gr. 
with complexion, race, physique, food, exercise, sleep, menstruation, 
anmmia of various Muds, heai^ diseases, kidney diseases, varioua 
fevers, phthisis, syphilis, and many other diseases. W. D. H. 
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Glycolysis in the Blood. By M. Aethus {Amli, de Physiol,^ 1891, 
425-^439). — Lt'pine and Barral have doscribod in the blood, prob- 
ably derived from tlie ^hite corpuscles, a ferment which has the 
power of destroying sugar, and the absence of which they consider to 
be a cause of diabetes, lu the present experiments, it was found that 
glycolysis in the blood is a phenomenon of fermentation, but the 
ferment is absent in the circulating blood. It is formed when the 
blood is shed, as a result of the disintegration of formed elements 
other than the red corpuscles. Glycolysis in the blood is thus a 
cadaveric phenomenon like coagulation. W. D. H. 

loflaezLce of Acids and Alkalis on the Alkalinity of Human 
Bloody and on the Reaction of the Urine. By A. Feetjdbeeq 
(Yircliow^s Archiv^ 126, 566 — 600). — The alkalinity of the blood was 
estimated by a slight modification of v. Jaksch’s method of titrating 
small quantities with very dilute tartaric acid. Recent researches 
by Bohr have shown that estimation of the carbonic anhydride loads 
to an incorrect estimate of the alkalinity. The reaction of the urine 
was estimated by titration with normal soda solution or normal 
oxalic acid according as the original urine was acid or alkaline 
respectively. The result of a great number of observations on the 
blood and urine of patients suffering from a variety of diseases, and 
also after the adxninistration internally of various acids and al^lis, 
are given in tabular form, from which the following general conolu-* 
sions are drawn : — 

Hydrochloric acid (4—8 grs. of the officinal acid per diem) does not 
alter the alkalinity of the blood. Only one exception was noted. 
The acidity of the uriue is, however, always increased. . 

Lactic acid (10 — 30 grs.) lessens the alkalinity of the blood by 
one-fifth to one-fourth. The acidity of the urine is increased, but 
not markedly so, and not in a degree corresponding with the amount 
of acid given. It is no doubt to a large extent oxidised in the body. 

Tartaric acid (6 — 10 grs.) lessens the alkalinity of the blood by 
one-sixth; it also increases the acidity of the urine, but not markedly. 
It also is burnt to a gi'eat extent in the body. 

Sodium hydiogen carbonate (5 — ^15 grs.) in three cases increased 
the alkalinity of the blood by one-fourth; in two other cases there 
was no change. In all cases the urine was strongly alkaline. 

W. D. H. 

Xanthine Substances in Urine, By G. Salomon (yircdiow^a 
Acokiv^i 125, 554 — 556 ) — Previous investigations having shown that 
xanthine, paraxanthiue, and heteroxauthine are constituents of normal 
ui'ine, and can be obtained in small quantities from large volumes 
of urine, the present research is directed to asoei^taining whether 
they can be demonstrated to exist in smaller quantities of urine. The 
property of the para- and hetero-compounds to form sparingly soluble 
crystalUne compounds with sodium or potassium hydroxide is the 
ipaost important reaction for separating the members of the group ; 
after the precipitotion of these compounds, xanthine remains in solu- 
tions ^ The d&tiuoi^iou between paraxauthine and heteroxautbine 
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requires the use of more material, and can be accomplished by the 
corrosive sublimate and picric acid reactions. 

The crystalline compounds of paraxauthine and heteroxanthine 
with sodium hydroxide are figured, and there is a description of their 
crystallography. They melt about 300° The compounds with 
potassium hydroxide have similar reactions, and a higher melting 
point. 

The paper concludes with a brief account of 21 observations of 
human urine. In normal urine, paraxanthine appears to be the 
member of the group most frequently present; in seven cases of 
various diseases, although the soda reaction was always successful, 
paraxanthine was sometimes absent. W. D. H. 

Oxidation of Aromatic Substances in the Animal Organism. 
By K. KLiNGENBERG((7/ie?w Oentr,^ 1891, ii, 39 — 40; from Diss, Bostoch 
Inst. Fhwim. jphysiol. Ohem.). — ^Aromatic substances belonging to 
various groups were given to dogs, and their urine for the 24 hours 
following was examined, with the following results : — 

1. Diphenyl is changed in the organi^^m to, and excreted as, para- 
hydroxydiphenyl. 

2. Benzidine behaves similarly to qninone, is non-toxic, and is ex- 
creted unchanged. 

3. Paradibromodiphenyl is also not poisonous, and undeigoes no 
oxidation in the body. 

4. Paramidodiphenyl kills in two hours, changing the pigment of 
the blood corpuscles to metbmmoglobin. 

6. Carbazole is not poisonous, and is oxidised in the body to hydr- 
oxycarbazole, leaving it by the urine as an ethereal hydrogen sulphate. 

6. Pluorene is not poisonous. Ko increase in the ethereal hydrogen 
sulphates is found after its administration. 

7. Phenanthrene and phenanthi’aquinone are both very well home. 
They probably act as antiseptics, and diminish the output of combined 
sulphuric acid. Glycuronic acid compounds were not found in the 
urine, 

8. Diphenylamine is oxidised in the body to parahydroxydiphenyl- 
amine. 

9. Dipheuylmethane is changed in the body to parahydroxydi- 
phenylmethane. 

It thus appears to be the rule that the hydrorylation of ai*omatio 
substances within the body, as well as outside of it, consists in the 
formation of substitution products in which hydroxyl occupies the 
para-position. If the para-position is already occupied, no hydroxyl- 
ising action follows. W. D. H. 

Formation of Glycuronic Acid during Inanition. By B. 
Nebelthau {Zeit. Biol., 28, 130 — 187). — Thierfelder (Abstr., 1886, 
572) states that daring inanition, and after the administration of 
chloral hydrate, glycuronic acid in combination as urocbloralic add is 
found in the urine. The animals with which he experimented had 
received no food for six days previous to the experiments. Consider- 
ing that this length of time is sufficient for the complete disappearance 
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of all the glycogen of the body, he concludes that in the appearance of 
glyonronic acid in the urine he has proof of the formation of carbo- 
hydrate from prote’id. Withont at all denying this possibility, the 
present paper points out that Thierf elder’s experiments do not prove 
it, as, after six days’ hunger, there is always a considerable amount q£ 
glycogen left, both in the liver and in the muscles. The glycogen was 
estimated by Kulz’s method. W. JD. H. 

Elimination of Urea in Fever. By H. 0. Woon and J. Marshall 
.{Jowm. of Nervous and Mental Disease^ 1891, 1 — 9). — It is well known 
that the amount of urea eliminated daring fever is greater than the 
normal. It seems, however, not to be settled whether this is an inte- 
grant part of the febrile process, or caused by the action of the excessive 
heat on certain organs, or by some of the derangements of the bodily 
functions produced by fever. The latter theory seems probable, as 
Schleich {Arch. Exper. Fatli. u. Fharm., 4) and ITaunyn {Berlin klin. 
Woch., 1869), in dogs, and Bartels {Oreifswalder med. Beit., 3, 1864), 
in man, found that artidcial elevation of the body temperature pro- 
.duced an increased output of urea. 

Many cHnical observers have noted that the increased elimination 
of urea is not necessarily proportionate to the body temperature, and 
that in the crisis of the fever there is apt to be an extraordinary 
amount excreted, although the body temperature may be normal or 
even subnormal ; and that in many diseases with low temperature, 
like cancer, scurvy, diabetes, gout, and especially various affections of 
the liver, there is again a great increase in urea elimination. In this 
relation, cases of hepatic fever (that is, the fever produced by stones 
in the ^1-bladder or ducts) become important. The general results 
«of previous and the present experiments show that, even in hepatic 
fever, a distinct rise of temperature is usually accompanied with an 
increase in the elimination of urea. j. 

It is, however, most important to remember that temperature is not 
necessarily a measure of fever ; there may be increased heat produc- 
tion, even when the body temperature is below the noi*mal. It is 
evident that careful caloiimetrical studies are urgently needed, by 
which a comparison may be made between heat production (instead 
of body temperature) and urea elimination. It may be, for instance, 
that heat production is much increased during the crisis of a fever. 
This would explain the critical increase of urea. 

The opposite question then arises, whether intense fever with great 
increase of heat production can exist without corresponding increase 
in the excretion of urea. Two experiments were made on dogs, which 
answer this question in the afSrmative; after fasting for 24 hours, 
the urea diminated was measured for 12 hours, and then the medulla 
•divided at its junction with the pons. This lea^ to an excessive 
production of animal heat. The animals lived a few hours after the 
•operation, and the urea excreted during that time was estimated ; the 
^results were as follows : — 
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Before operatioa. 

After operation. 


Time. 

- Drea. 

Time. 

Brea. 

Dog 1 

12 hours 

10-5 gr. 

9 hours 

0 *9 gr. 

Dog 2 

12 „ 

8-8 „ 

6 „ 

2-1 


1^0 urea ivas foimd in the blood of either animal. Division of the 
spinal cord produces no constant resalt. W. D. H. 


Therapeutic and Physiological Effects of Ozone. By D. Labb£ 
•and OuDiN (Gompt rend,^ 113, 141 — 144). — Ozone, prepai*ed by the 
chemical method, is always impure and poisonous, owing to the pre- 
sence of phosphorous acid. The authors employ an ozone generator, 
consisting of a closed glass tube containing rarefied air (which acts as 
one of the poles), surrounded by a tube on the inner surface of which 
is a metallic thread. The space between the tubes is 3 — 4 mm., and 
across this space pass the sparks that produce the ozone. The tubes 
being fixed vertically, the slight rise of temperature resulting from 
the discharge causes a continuous upward current of ozonised air, 
which mixes with the unaltered air in the apartment. Under these 
conditions, if care be taken that the quantity of ozone does not exceed 
0*011 — 0*012 milligram per litre, the ozonised air can be breathed 
even by young children without injurious effect. When the atmo- 
sphere is breathed by anmmio subjects, there is a rapid increase in the 
quantity of hemoglobin in the blood. Cultivations of the bacillus of 
tubercle on peptonised gelatin seem to be completely sterilised by the 
actidn of the ozonised air. 

Ten tubes of the kind described, each being about 800 mm. long, 
were placed in a laboratory of 300 cubic metres air space, and were 
actuated by an alternating current from a Qramme machine with a 
potential of 7000 volts. After about a quarter of an hour, the 
laboratory was filled with a bluish cloud of aluminium or aluminium 
oxide, and direct experiment showed that the electric discharge 
caused the volatiHsatiou of weighable quantities of aluminium from 
the electrodes. 0. H. B. 

QiiiDMe as a Frotoplasimc PoisoxL By 0. Bikz {Virdkow^B 
ArchiVf 125, 196—1^7). — ^In Hermann’s Sartdbmh, Engelmann 
speaks sceptically concerning Binz’s observation on the deadly infiu- 
ence of quinine on amoeboid movement. The latter observer now 
publishes a letter from Engelmann, with an enclosure of a dissertation 
by ten Bosch, one of his pupils, in which it is shown that Binz is 
coxTect, and, moreover, that quinamiue has only one-sixth of the toxic 
power of quinine on protoplasm. W. D. H. 

Saponins. By R. Kobbbt (Ohem. Oentr.^ 1891, ii, 176; from 
Phar^n, Oentralhalle, 30, 335). — ^The author considers that there are a 
series of saponins of the general formula several of which 
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are known. Saponins of tlie same formula and of tke same chemical 
properties appear to have difPerent physiological characteristics, and 
show great differences in theii* poisonous action. The sapotosin of 
Agrostemma githago (corncockle), one of these substances, is absorbed 
both by the subcutaneous tissues and by the intestinal canal, and 
thus acts as a dangerous poison. It is recommended that, before 
usine this seed as a food, the shell and embryo shall be separated. 

J. W. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Manufacture of Pure Yeast. By H. Bliok (Bull. 8oc. Chiiti. 
[3], 5, 451). — The author describes and figures a steriliser and a 
fermenting apparatus nrhich is capable of yielding 10 kilos, of abso> 
Intely pure yeast at each charge. (Compare Fembach, this vol., 
p. 352.) T. Or. N. 

Action of Hydrogen Fluoride and of Fluorides on Yeast. 

By J. Effront (Bull, Soc. Gkim, [3], 5, 476 — 480; compare this 
vol , pp. 477 and 488). Hydrogen fluoride, when present in ferment- 
ing saccharine solutions, retards the activity of yeast, and 5‘6 milli- 
grams of hydrogen fluoride per 100 o.o. will arrest the fermentation. 
Small amounts of potassium fluoride (up to 5*5 milligrams per 
100 C.O. of solution) augment the activity of the yeast, and although 
an excess of this salt has a deterrent eflect on the fermentation of 
cane sugar dissolved in distilled water, the quantity may be increased, 
with beneficial results, to 50 milligrams per 100 c.c. of a wort con- 
taining nutrient materials. T. G-. H. 

Bread Fermentation. By L. Bouteoux {Oomjpt. rend,, 113, 
203 — 206). — In leavens to which no yeast had ever been added since 
time immemorial, the author always found yeasts, and ho isolated 
five distinct species, two of which are very active in producing alco- 
holic fermentation. Fz*om the flour, ho isolated three distinct species 
of bacteria : which secretes a diastase that dissolves cooked gluten 
and sacchai-ifles starch paste, but does not attack sugar ; which 
produces fermentation, with evolution of gas, in a mixturo of flour 
and water sterilised by beat; and 7, obtained from the bran, which 
produces a fermentation, with evolution of gas, in a mixture of bi'an 
and water. Bacillus a followed by yeast produces alcoholic fer- 
mentation. 

Direct experiment showed that the yeasts active in producing 
alcoholic fermentation can readily be cultivated in paste, but this is 
not the case with the yeasts little active in alcoholic feimentation, 
nor with the bacteria a, fi, 7. The yeasts can be cultivated in paste 
containing 0*3 per cent, of tartaric acid, but this quantity of acid 
completely prevents the “rising” of paste to which no leaven has 
b(^n add^, a result which shows that the yeast is the essential agent 
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in bread fermentation, and if the bacteria plaj any useful part, it is 
only in the production of tbe sugar. 

Flour charged with its natural microbes, mixed with salt water 
and pure yeast, and allowed to “ rise,’* contains practically the same 
proportion of gluten as the original flour, and hence the fermentation 
of the glucose is not essential, but is a perturbation. Starch also is 
not affected to any great extent dmung the process. An aqueous 
extract of bran, freed from bacteria, saccharifies starch paste, but not 
crude starch, and this is true also of the amylo&e secreted by bacillus 
a. The only fermentable matewal that remains is the soluble part of 
the flour containing the preformed sugar, dextrin, and salts. The 
author concludes that bread fermentation consists essentially of the 
alcoholic fermentation of the sugar pre-existing in the flour. The 
yeast not only produces the gas that aerates the bread, but it also 
prevents the development of the bacteria. The difficulty of detecting 
the yeast in the paste arises from the intimate manner in which it is 
mixed up with the dough, but the presence of the yeast cells is more 
readily leoognised than the presence of bacteria. C. H. B. 

Nitrogen Assimilation of the Iiegnminosse. By F. Nobbe, E. 
Schmid, L. Hiltneb, and B. Hotter (Landw Versuc7is~8tat^ 39, 
327—359). — ^The obiects of the experiments were (1) to include 
some kinds of papilionaceous woody plants, (2) to infect with pure 
cultivations of bacteria from (a) soil and (6) root nodules, as well as 
with soil extracts, (3) to ascertain whether one and the same 
bacterium produces nodules in aU leguminous plants, or whether the 
various orders have their special organisms. The flrst series of 
experiments included P%mm saiivum, Bohinia ^smdaoada, Oytism 
lahemum, and Oledttschia triahanihos. The plants were grown in 
pure, sterilised sand containing 5 per cent, of powdered peat and 
0*5 per cent, of pure chalk, and watered with a nutritive solution 
containing potassium chloride (0*0161), magnesium sulphate (0*0121)* 
dihydrogen potassium phosphate (0*0133), and ferric phosphate 
(0'0033 per cent.). The peat was found to be injnrious, owing to the 
• tormation of acids, and especially so in the first pot of each set, in 
which no chalk was used. The vessels were of glass and held 
6*5 litres. The seeds were sterilised, and were allowed to ^rminate 
in stei*ilised water. The sand in the pots was covered with cotton 
wool, and the whole heated at 96®. There were 12 pots (5 plants in 
each pot) which were seeded as follows: — (2) Lupin soil extract, 
(3) pea soil extract, (4) OlediiscMa soil extract, (5) Bohinia soil 
extract, (6) Oytims sofl extract ; all these were seeded 7th June ; 
(7) pure cidtivation of pea nodule bacteria, (8) pur© cultivation of 
Bohinia nodule bacteria (both seeded 27th June). Nos. 9 — 12 wore 
not seeded, but (10) had calcium nitrate (0*973 gram on 8th July), 
and (12) had ammonium sulphate (0*803 gram on 30th June). 

Pisum sativum. — The plants were set on the 21st May, and by the 
middle of June began to show nitrogen hunger. On the 27th of 
June, the pea soil extract (3) began to have an effect ; and on the 
30th, the plants seeded with Oleditschia (4) and Oytisus (6) soil 
extracts began to improve, whilst the Bohmia soil exti*acfe (5) did not 

TOL. LX. o k 
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shovr effect until tbe lOtli of July. The lupin soil extract had no 
effect at all (owing, perhaps, to its not being fresh enough), and the 
sabseqnent application of fresh soil extract also had no effect, bein^ 
probably too late ; the negative results obtained with 1^'os. 7 and 8 
are also supposed to be due to the lateness of the application. 
Calcium nitrate, and ammonium sulphate, produced a beneficial effect 
two and three days after their application. Tho plants of both these 
pots produced flowers, whilst not one of the successfully infected 
plants did. On the other hand, almost all of the plants which did 
not recover from their state of nitrogen hunger (N’os. 2, 7, 8, 9, and 
11), in spite of their scanty growth, produced flowers, and some even 
small fruit. The results confirm those obtained by Hellriegel, that the 
nodule bacteria give an impetus to vegetation, and hinder flower and 
fruit formation. All the successfully infected plants had nodules; 
one plant (in pot 4) had 4572 normal nodules. The nodules were 
almost all in the upper parts of the roots ; this was also found to be the 
case in the experiments with other plants. The quantitative results as 
regards total produce and nitrogen are given in the table on next page. 

BK}h%nia ps&i(dacaGia. — The period of hunger began at the end of 
June and ceased flrst in the case of the plants seeded with the 
Eohinia nodule bacteria (No. 8), and next where Bobima soil exti‘act 
was given (5). The extracts of Cytisus and QleditscMa soil w'erc 
slower in producing an effect ; whilst the lupin and pea soil extracts, 
and the pea nodule bacteria, had no effect at all. Calcium nitrate, and 
ammonium sulphate, caused a distinct improvement two days after 
their application, and the plants so treated ripened soonest, and 
began to lose leaves when the infected plants were still quite fresh. 
The roots of the plants supplied with ammonia had no nodules, but 
those which had nitiate, and some of the unsuccessfully seeded pots 
had. It is at least possible for BoMnia to exist without nodules 
(compare "Frank, Ber, deut, hot. 6?es., 1890, 292). The nodules are 
generally larger, but less numerous, than on pea roots. All the success- 
fully seeded plants had nodules. In tho case of the plants infected 
with pea nodule bacteria, and of the other plants which were not 
intentionally infected, but which produced nodules, there was no 
increased gi-owth. Frank’s view that the bacteria have no object 
when the soil contains nitrogen seems to be conuct. If it is assumed 
that the nitrogen assimilation takes place through the loaves, it is 
probable that the nodules in pots 2, 3, 7, and 9 were formed at a 
time when the roots still contained enough nourishment for them, 
but that the loaves were too much exhausted for tho bacteida to 
enable them to recover. The results of tho experiments indicate an 
essential difference in the hehavionr of vaidons soil extmots j Bohinia 
soil extracts acted (with Bohinia) the most qnickly, and pea soil not 
at all, whilst other extracts were intermediate in thoii* action. This 
point is further illustrated by special experiments described fur- 
ther on. Suitable infection had a greater vegetative action than an 
excess of ammonia or nitrate. The quantitative results — amount of 
dry produce, and the amount of nitrogen in produce, and in seed 
sown — are given, together with those obtained with peas, in the fol- 
lowing tf hie ; — 
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Ch/stisiis labtmmm , — There was no marked difference in the plants 
of the different pots hy the 12th August, when the plants were 
taken np. On examining the roots, however, it was found that many 
of them had nodules, and it was noticed that tho corresponding 
plants had new leaves still quite fresh. It seems probable that if the 
plants had been left longer, these plants would have continued to 
grow, l^’o analytical results are given. 

Qleditsckia friahanthos . — ISTo diference in the various plants was to 
be seen by the middle of July, and there were no symptoms of 
nitrogen hunger, but the plants grew very slowly. The plants 
supplied with nitrogen began to dm*ken about eight days after the 
application. At the time of taking up (6th October), five plants in 
pot 10 and two in pot 12 were still healthy; all the others had lo&fc 
all their leaves. The roots of all the plants were free from nodules 
The dry matter of the produce (one plant) varied from 0*603 to 
1-036 gram, and the nitrogen from 0*0085 to 0*0111 gram (one seed 
sown contained 0*0107 gram) in the pots where no nitrogen was 
given, so that there was, practically, no gain in any casf". The 
ammonia and nitrate pots gave respectively (in one plant) 1*01<> 
and 1*145 grams of di*y matter and 0*0314 and 0*0306 gram of 
nitrogen. 

As already shown by Hellriegel, extracts of various soils have 
quite different action on various plants ; this depends not on tho 
number (as Frank assumes), but on the kind, of organisms present. 

The second seiies of experiments was similar to the first, except 
that only half the amount of peat was mixed with the sand. The 
plants were Fisvm sativwm, Lupinuts luteus, and PJiaseolus vvlgaris, but 
the lupins did not grow well, owing, it is supposed, to unfavourable 
conditions of the sand. 

Fisum sabivvm , — ^The plants were set on the 7th August, and 
were infected on the 14th with pure cultivations of bacteria fi*om 
various sources as follows : — (1) Pea nodules, (2) pea soil, (3) lupin 
nodules, (4) lupin soil, (5) Eohinia nodules, (6) Bdbmia soil. All 
the plants reached the period of hunger 14 days after the infection. 
Seven days later the plants of pots 1 and 2 began to acquire a djirker 
colour, and five days later still the plants of pot 3 showed an inoreaso 
of chlorophyll. Tho IhMvia bacteiia remained without action. 
When taken up (2lHt October), most of the plants had flowered ; in 
the case of pots 1 — 3, tlio flowors fell off without forming fruit; 
whilst the small plants of pots 4 — 6 formed each one fruit with one 
seed. This result corresponds with that obtained in tho first series, 
with peas. The roots of the plants of pots 1 — 3 had all nodules ; 
those of pots 4 — 6 had none. The nodules of pots 1 and 2 woi*e very 
numerous, sometimes small and round, sometimes 2 mm. long and 
0*8 mm. wide, and the bacteroid tissues rose-coloured ; the nodules of 


pot 3 grew into each other, sometimes extending 0*5 to 1 cm., and 
mving the root the appearance of being thickened. The nodules pro- 
duced hy pea nodule bacteria were formed on roots of the 2nd Older; 
those produced hy lupin nodule bacteria on roots of the 3rd order. 
The result of greatest interest is that the same (pea nodule) bacteria 
which, in another experiment, had no effect onFobmia produced uodulos 



Dry produce (1 plant). Nitrogen. 
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on tlie pea roots (the nodule formntion beincf accompanied by much 
increased growth and nitrogen assimilation), whilst bacteria (from 
Bobinia nodules), which had produced nodules on Uobinia roots, had 
no effect on the poas. The numerical results are given with those 
obtained with beans in the table on the preceding page. 

PJmseolus vulgaris. — The plants were set the 21st August, and 
infected on the 26th and 27th Au^st, as follows : — No. 1, not in- 
fected, calcium nitrate, (2) bean soil extract, (3) pea soil bacteria, 
(4) lupin soil bacteria, (6) Bobinia soil bacteria, (6) pea nodule 
bacteria, (7) lupin nodule bacteria, (8) Bobirda nodule bacteria, (9 and 
10) nothing. When taken up (27th November), the plants of pots 
1, 4, 6, 7 — 10 were free from nodules ; those iiifected with bean soil 
extract (2) and with pea soil and pea nodule bacteria (3 and 6) had 
numerous nodules ; those of pot 3 being the largest. The view that 
beans produce nodules, even under sterilised conditions, is therefore 
erroneous. The nodules of the plants in pots 2 and 4 were in roots of 
the 3rd order, and from most of them there proceeds a root of tho 
4th order which often bears nodules, and is thicker than the root on 
which the nodule is situated. The roots have grown out of the 
nodule, and are remarkable on account of the large amount of 
crystals of calcium oxalate they contain at the point where they 
arise, proving that, in the roots as well as in the nodules, lively 
chemical changes take place, the products of which are not carried 
up into the above-ground portions, but to the roots. Moreover, those 
observations indicate that the changes connected with the enriching 
of the plant with nitrogen take place in the nodules. This does not 
touch the question whether the bacteria assimilate directly the free 
nitrogen of the air or water, or whether, as seems more probable, 
the crude nitrogenous material is brought to them from the loaves. 
The table on the preceding page shows the results of tho second series 
of expei*iments with peas and beans. 

Photographs are given of some of the plants at different peiiods of 
growth, and, also, of some of the roots. 

In order to show tho effect of various nodulo organisms in diffei'cnt 
plants under absolutely identical conditions, five x>ots wore prepared, 
into each of wliich 1 lupin, 1 pea, 1 Bobima, I OyHsus, and 1 Oled^ 
itschia wore planted. The pots wore seeded with bacteria from (1) 
OUditscJiia soil, (2) pea nodules, (3) Bobinia nodules, (4) lux>in 
nodules. No. 6 was not seeded. All the plants showed nitrogen 
hunger about a month after they were planted; afterwards each 
plant which had been infected with its own organism (except tlxe 
Oytims and Oleditschia) h^an to grow better than the others. 
Only the Bobinia of series 1, the pea of series 2, the Bobinia of seiies 
3, and the lupins and Bohima of series 4 had nodules. The Bohima 
nodules of series 1 and 4 were small and few. 

In the two series of experiments, the evaporation from the plants 
was ascertained by weighing every day, and so much water given as 
was necessary to keep the weight at 60 per cent, of the weight of satura- 
tion. The results obtained with peas and Bobinia are shown in carves, 
and are of great interest, inasmuch as the evaporation is an approxi- 
mate measure of assimilation and growth. N. H. M. 
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Artificial Infection of Vicia faba with Bacillus radicicola. 
By M. W. Beyerinck {Fonoh, a. d. Oehieto d, Agr. yftys,, 14, 67 — 68 ; 
from Dot, Zeif,^ 1800, 837). — Beans wero grown in specially con- 
structed pots, and the same preoantions taken for keeping out air 
organisms as Pitizniowbki used in his experiments. Some of tlio 
plants were infected with Bacillus radicicola (from beau nodules), and 
others left nnseoded. All the infected plants had nodules, whilst 
none of the uninfected plants had any : the presence or absence of 
potassium nitrate or ammonium sulphate had no influence on the 
infection. 

When the bacteria are grown in agar-agar containing only salts 
and cane-sugar, the growth ceases as soon as the small amount of 
assimilable nitrogen present is used up. The assimilation of free 
nitrogen does not, therefore, take place under these conditions, and 
at a temperature between 10® and 20®. But the bacillus has the 
power of utilising the smallest traces of combined nitrogen (nitrate, 
timmonia, peptone, or amide) in presence of a carbohydrate, especially 
cane sugar. This power of taking up the minutest traces of nitrogen 
compounds throws a new light on tho symbiosis. In the nodules, the 
last traces of combined nlti’ogcn are accumulated as reserve albumin 
in presence of tho carbohydrates of the plant, giving rise to a com- 
plete nitrogen exhaustion of the soil round them. The author is 
.icquainted with another organism {Str^toh ix humiJUa)^ which also, 
in pi^senco of carbohydrates, causes a complete nitiogen exhaustion 
of tho soil, but does not live in symbiosis with Pupil ionace®. 

I'ho various papilionaceous bacteria differ more than the author 
formerly assumed. Viola faba infected with Badllm ondthopi pro- 
duced no nodules. The difference in the bacteria of beans and seiua- 
della {OnUthopus sativus) accounts for tho fact that sorradella was 
found 11*60 Irorn nodules growing in a garden between beans which 
had numerous nodules. K. H. M. 

Foxixxation of Starcb. from Formaldeliyde. By T. Bokobny 
(Oheub. (Jentr.y 1891, ii, 120 — 121 ; from Bar, deuL bob. Oes,, 9, 103 — 
106). — In contin nation of previous researches on the formation of 
starch fiom methylene dimethyl other by alg® (Landw, Versuchs-Siaty 
36 , 229 — ^242), the author has grown alg® {Spirogyra majuscftila) 
m solutions containing sodium hydroxymothylsulphonate, and has 
obsorvod tho formation of very considerablo quaiititios of starch. 
'Uhe experiments lasted live days, the vessels being kept in an atmo- 
sphere free from carbonic anhytlrido, and exposed to the light during 
tho daytime. Blank expoi'iments were carrit*d out at tho same time, 
with the result that, in these cases, no formation of starch occurred, 
[n order to neutralise the sodium hydrogen sulphite which is formed 
from the snlphonate, a little dipotassium or disodinm phosphate was 
added to tlio solutions. 

Tho solutions contained 1 part of the snlphonate in 1000. 

J. W. L. 

Bipening of Cherries : Fermentation of Cherry and Currant 
Juice; and Colouring Matters of Bed and Black Currants. By 
W. Kbim (Zeit. anal, Ohem,, 30 , 401 — 407). — ^The first part of tho 
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following researcli deals with, the changes in chemical composition 
which tike place during the growth and ripening of the fruit of 
Prumts cerasus. The variety experimented with, was the early egriot, 
specimens of which were gathered from a single tree at intervals of 
7 — 10 days. Table I gives the results of the analyses in per- 


Tablb I. 


Date of 
gathering. 

Average 
weight 
in grams. 

Water 
per cent. 

Dry 

substance 
per cent. 

Total acid 
calculated as 
malic acid 
per cent. 

Invert 
sugar, 
per cent. 

15th lUGay, 1890.. 

0-6375 

88-88 

mm 

0-213 

2-74 

2lBt Hay, 1890.. 

0 -8259 

83-73 


0*310 

3-13 

28th Haj, 1890.. 

1-321 

82-13 


0-412 

4-14 

lOlh iTniie, 1890.. 

3-08 

83 -63 

16 ‘35 

0*421 

9*12 

19th tTnne, 1890 . 

3-719 

81-223 

IS -177 

0-462 

10-26 


Date of gathering. 

Saccharose 
per cent. 

Ash. 
per cent. 

Acids present. 

G-lucoscs 

present. 

15th May, 1890 .... 

0-187 

0-478 

Citric, malic, 
and succmic 

Kdt ascertained. 

2l8t May, 1890 .... 

— 

0-616 

Ditto 

Dextrose, lovulose, 
and inosite. 

28th May, 1890 . • • • j 

0-28 

0-646 

Ditto 

Ditto. 

10th June, 1890. . . . 

1-17 

0-656 

Malic and 
oitiic 

Kot examined. 

19th June, 1890 . • . 


0-739 

Ditto 

Dextrose, levuloso, 
and traces of ino- 
sito. 


On the four later dates, the sagai* in the leaves was estimated ; 
0'436, 1'465, 1’321, and 0’813 per cent, respectively being found. 
This sugai‘ did not i^ednce Fehling’s solution until after invoi'sion. 
In addition to the vegetable acids above mentioned, crystals of calcium 
oxalate were seen under the microscope, and ti’aoos of formic and 
acetic acids were obtained by distilling the juice. The distillate from 
currant juice gave indications of an aldehyde. The progi*essivo 
increase in the percent^e of acid during the whole period is not in 
harmony with the old view, that the sugai* was formed at the expense 
of the acid- The disappearance of succinic acid, as ripening is 
approached, suggests the theory that the other acids are formed 
synthetically from oxalic and succinic acids. The presence of sac- 
charose alone in the leaves (which organs are doubtless the scat of 
the genesis of the carbohydrates), in proportions which inci^easo as 
the ripening stage is approached, but subsequently diminish, tends to 
indicate that the formation of saccharose is the first stage in the pro- 
duction of the sugars, and that the tcansformation into glucoses in 
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the fruit is effected by tbe acids there present. "No starch was 
detected at any stage in the fruit itself ; the parenchyma cells of the 
peduncle showed starch granules increasing in amount as the fruit 
ripened. The ash of the second, thii*d, and fifth samples was analysed 
with the following results. The portion insoluble in hydrochloric 
acid was rejected icom the analysis. 


Ash of Cherries, 


Portion 
6 olublo in 
wator. 


Si02 • 
HCl.. 
SO 3 .. 

PA. 

NagO. 
KaO . 
CO2,. 


l^ortion 
aoluhlo in 
hy(h*o- 
cliloric 
acid. 



aimnoiiia xirccix>iiato sol- 
uble in acetic acid.... 

ammonia precipitate in- 
boluble m acetic acid. . . 

not precipitated by am- 
monia 


2l8t May. 


0- 712 
2*934. 
2-609 

1- 217 
39-4.50 
15 -125 

r 5-678 
i 2-774 
L 11 -907 
r 0-918 
\ 2-553 
I 4-602 
I f 2-262 
U 2-143 

L 4 -121 


98 *707 


28th May. 


1-610 

0- 424 
4*063 

3- 438 

1- 331 
40-900 
14*831 

4- 316 
3-446 

11-590 

1- 151 
0-800 

2 - 018 

3- 540 
1-949 

4- 919 


100-226 


19th June. 


1 *8420 
1-2340 
3-1800 
5-1034 

1- 3420 
44-2090 
15-3060 

2- 0003 

3- 0876 
8*0174 

1- 6521 
0-8126 

2- 5361 

3- 1926 
1-5441 

4- 2071 


99*5663 


Thirteen experiments were conducted ou the fermentation of the 
juice of cherries and red currants, both with and without the addi- 
tion of yeast, sugar, and water, and the resulting wines wore fully 
4malysod. The results are two yolumiuous for i-oproduction. Tho 
most notablo features are tho iuvariablo diminution in the amount of 
4iGld, which diminution was the more considorable as tho fermenta- 
tion was tho more vigorous. In no case did tho addition of sugar 
(-auso a pi'oportional incroase izi tho glyoerol, but merely a compara- 
tively small augmentation. Tho sugar which escaped fermentaliion 
was entirely converted into lovuloso. 

Tho qualitative results of the action of various reagents on tho 
juice of black and red currants, as well as tho characters of their 
4ibsorption spoctra, indicate that tho colouring matters of those 
Fruits are closely allied if not identical. Gk*aphic representations of 
these spectra, as also those of cherries, bilberries, mallows, and 
Phytolacca berries, rosanilino, ponceau, and rocellin are given. 

M. J. S. 

Chemical Composition of some Leguminous Seeds. By E. 
ScuuLZK, E. STKiObK, and W. Ma-XWELI. (Lafidw, Versuchs-Stat, 39, 
iJ69 — 326). — Lwpinus luteus, — Aflei* giving the i*esult of the quanti- 
tative oxamination of lupin seeds, tho authors give a detailed account 
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of tlie methods employed in the estimation of fchevarioas constituents 
(compare ychnlze and Steiger, Landia. Versuclis-Stat, 36). The 
analyses were made with two samples of seeds, fi*ced from skins 
(1 and 2) and with the skins thomsolvos (3). Tho following table 
shows the distribution of the niti^ogen percentage in the dry 
matter : — 



1. 

2. 

3. 

Nitrogen as proteids (couglntin, legumin, and 
albumin) 

7*86 

9-24 

0*61 

Nitrogen as nuclein (and jt1n.ftt.iTi ?) 

0-10 


0*11 

,, non-proteidfa 

1*24 


0*02 

Total nitrogen 

9*20 

9-63 

0*74 




In the next table, the percentage composition of tho same samples 
is given, whilst the composition of the entire seeds is sliown in the 
fourth column. These last numbers were obtained by calculation 
from the result of the other analyses. The seeds contained 26 per 
cent, of hulls. 



1. 

2. 

3. 

4. 

Proteids ........ 

41*48 

52 80 

3*81 

36*70 

Nuclein 

0*80 

0*40 

0*88 

0-C7 

Alkaloids (lupinine, lapinidine) 

1-46 

(1-46) 

— 

1*08 

Lecitlun 

(2-11) 

2*10 


1*68 

Cholesterol 

0-17 

0*18 

— 

0*13 

Olycerides (and free fatty acids) • 

6*63 

5*83 

— 

4*61 

^-^lactan 

3*37 

10*20 

— 

7*63 

Paragalactan 

10*39 

S*76 

17*91 

11 *73 

Crude ilbro 

Soluble organic acids (citric, malic, and 

5*21 

6*83 

1 54*34 

18*21 

oxalic acids) 

2*09 

2*21 


1-50 

Ether extract (lupeol, &c.) 

— 

— 

' 0*79 

0*21 

Soluble earbolndmtes 

— 


6*47 


Ash * 

4*35 

4*27 

1 1*73 

3*6^1 

Not doterminod and loss 

16*73 

6*40 

16*07 

12 ‘13 


The digestibility of the seeds freed from their skins was detex'minod 
by Stutzer’s method in the powdered seed (freed from fat). The two 
samples (1 and 2) gave residues containing only 1*09 and 0*53 per 
cent, of the original total niti*ogen. Tho dry residue (moan) after 
digestion, was 6*87 per cent, of the dry matter of the shelled seed. 
It seems probable that the pancreatic extract has no action (or a very 
slight action) on the paragalactan (compare Her., 24, 183). 

Vida saHva^ Fisum ac^wuut, and Faha vulgwris * — ^The seeds were 
analysed entire. The following table shows the percentage compo- 
sition of the dry matter : — 
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Vicia 

sativa. 

Pmim 

batioiim. 

Faha 

Nit'POgon iiiH p'ro^t‘ltJs 

4*241 

3 ‘583 

3*801 


0*291 

0*143 

0*239 

jj 

0*504 

0*425 

0*435 

jj 

niirftgnn .... 

5*039 

4*131 

4-574 




25*46 

21*50 

22 *81 

Nucldin. 

2*33 

1*14 

1*91 

1 iftflif.Tiiri , 

1*22 

1*21 

0*81 

OholostftTOl 

0*06 

0*06 

0*01 

Gdycoridop ^a^^ry ni^ids. ............. 

0*91 

1*87 

1*26 

Soluble org?un<? ftcidp (P+t ......... 

0*50 

0*73 

0 88 

Oaue sugar ftud gul-'-otfl-u 

1 85 

6*22 

4*23 

SttiiToh 

36*30 

40*49 

42*66 

Orudo fibro r 

4*89 

G*03 

7*13 

ParagaJ^tan and aubstaucoa not determined . . 
A^b 

21*60 

2*90 

17*29 

3*46 

15 *33 
2*92 



With regard to digestibility, of 100 parts of nitrogen the residues 
of the three s(*eds, after treatment with pancreatic exiract, contained 
respectively 6 77, 8*64, and 5*84 parts. Besides tho substances deter- 
mined, the seeds of Vioia mitva contained vicine, convicine, betaine, 
obolm, and amygdaliu ; tho seeds of JPisum sativwm contained choUu 
and a base similar to bei aino. 

8oJa hispida . — ^Tho seeds contained only a small amount of stai*oh, 
but more cane sugar than the other seeds. They also contain a con- 
siderable amount (1*64 per cent.) of lecithin. N. H. M. 

Influence of Iron and Calcium Sulphates on Nitrification. 
By P. PioiiARD (OowpK 112, 1455 — 1458). — ^lu a pure siliceous 

sand, kept sufficiently moist and containing unaltered nitrogenous 
organic matter (cotton oilcake) to the extent of about 1 gram of nitro- 
gen per kilo., tho addition of 0*1 per cent, of iron sulphate reduced the 
loss of nitrogen for seven months fioin 47*65 to 18*86 per cent,, and 
increased tho gain of uitnc nitiugon from 1*48 to 10*40 per cent., and 
that of ammoniaeal niirogen from 4*49 to 11*22 per cent. 

With 10 per cent, of clay mixed with the sand, the loss of nitrogen 
was not sensibly roducsod, the gain in nitric nitrogen was inci'oasod 
from 6*10 to 15*92 per cent., and tho gain in ammoniaeal nitrogen 
reduced from 16*94 to 12*75 per cent, by the use of the iron 
sulphate. 

Sand containing 1 per cent, of calcium carbonate with iron 
sulphate did not show any sensible reduction of the loss of nitrogen ; 
the gain of nitric nitrogen diminished from 5*10 to 2*55 per cent., 
and of ammoniaeal nit rogon increased from 6*43 to 10*40 per cent. 

In sand containing clay and calcium carbonate, uun sulphate 
reduced tho loss of nitrogen from 31*63 to 23*87 per cent., diminished 
tho gain of nitric nitrogen from 7*14 to 6*43 per cent., and axig- 
mouted tho gain of ammoniaeal nitrogen fi*om 18*57 to 26*73 
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per cent. In the same medium, double and triple allowances of 
iron sulphate have lessened the loss of nitrogen, gradually diminished 
the gam of ammoniaeal nitrogen, and increased the gain of nitric 
nitrogen. 

Iron sulphate hinder^ the decomposition of nitrogenous matters, 
and favours nitrification. 

Using iron lactate with a soil containing sand, clay, and calcium 
carbonate, the iron being in the same proportion as before, loss ot 
nitrogen became 0*20 per cent., gain in nitric nitrogen increased to 
22‘S4 per cent., and gain in ammoniaeal nitrogen decreased to 3*57 
per cent. 

Iron salts appear in general to be detrimental to the ferments 
destroying nitrogenous matters, but the organic salts of iron favour 
nitrification. 

Ferric oxide added to a complete soil (sandy, clay, and chalk) to the 
extent of 0**2 per cent, reduced the loss of nitrogen from 31*63 to 
21*43 per cent., increased the gain of nitric nitrogen to 19*69 pei* 
cent., and reduced the gain of ammoniaeal nitrogen to 10*71 per 
cent. Ferric oxide does not hinder the decomposition of nitrogenous 
matters ; it appears to moderate the energetic action of calcium carb- 
onate, and clearly to favour nitrification, by fixation of ammonia in 
the same way as clay, and by its oxidising properties. 

Calcium sulphate, when introduced to the extent of 0*5 per cent, 
in the same sods, is found to be superior to iron sulphate in regard to 
nitrification. In pure siliceous sand, the gain of nitric nitrogen is 
raised to 11*43 per cent., in sand with chalk to 13*67, in sand with 
clay to 23*67, and in a complete soil to 34*48 per cent. As a nitrogen 
preserver, its action is more efficacious than that of iron sulphate, 
except in the case of siliceous sand, an exception accounted for by its 
inferior solubility. Calcium sulphate does not retard the decomposi- 
tion of nitrogenous matters by ferments. 

Iron sulphate would be usefully employed to fix ammonia in 
positions where it is rapidly formed, as in liquid manure ditches, 
manures, and sewage. Its use would be prejudicial m connection 
with organic mannres which decompose but slowly, on account of its 
antiseptic properties. 

Iron sulphate would be advantageously used as a manure in wet, 
sandy soils poor in clay, chalk, and ferric oxide. All other soils 
would be more benefited by the employment of calcium sulphate. 

Iron sulphate would be useless, if not detrimental, in the case of 
ferruginous soils. 

Chlorosis due to starving, and not to the influence of meteorolo- 
gical conditions or the ravages of parasites, might be overcome by 
Sfie use of calcium sulphate as well as iron sulphate. 

The practice of adding natural marls containing gypsum is amply 
justified as ammonia is fixed by the clay and calcium sulphate, the 
destruction of nitrogenous organic matter is lessened by the calcium 
carbonate and the losses of nitrogen diminished, nitrification is 
zeudeered n^ular, and the fixation of atmospheric nitrogen is much 
promoted. W. T. 
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Formation and Oxidation of Nitrites in Soils. By S. Wixo- 
ORADbKY (Gomjjt, rend,y 113, 89 — 92; compare Warington, Trans., 
1891, 484). — Liquids containing ammonium sulphate and otiher 
mineral salts, together with magnesinm carbonate, were sown with 
soils from vaiions parts of the world. In all cases, nitrification 
started with the formation of nitrites, nitrates not appearing in 
quantity until the ammonia had disappeared. When, however, suc- 
cessive cultures were made from the soils, the later generations did 
not preserve the parallelism. With European soils, the formation 
of nitrates diminished after six cr eight generations, and at last 
ceased ; with soil from Quito, nitrites were still being formed after 
twelve generations ; whilst with other South American and African 
soils, the rate of formation of nitrates was not only maintained, but 
could be augmented by replenishing the solution with ammonium 
silts. 

In the attenuated cultures, especially in those in which nitrates 
had been formed, there were observed several kinds of mici*obes, 
which bore a general resemblance to the nitrous organism [niiro- 
monade). Some of these were isolated, and were found to retain 
under culture their power of oxidising ammonia, but to lose after a 
few generations that of oxidising nitrites. An endeavour to isolate 
the nitric oi’ganism from Tunis soil by gelatin culture also gave 
negative results ; but the method by which the nitrous microbe had 
been isolated proved successful. 

A solution of nitrites was sown with Quito soil, and, as soon as 
the oxidation had become regular, a little drop of the culture was 
sown in gelatinous silica. Colonies of two different organisms de- 
veloped, one of which proved to be the nitric microbe. It is a very 
small, irregular, bent rod, which bears no resemblance to the nitrous 
organism separated from the same soil. It rapidly converts solution 
of nitrites into nitrates, but has no action on ammonia. 

Organisms of similar function were found in the Java and Zurich 
soils, and it is probable that, like the nitrous organisms, they con- 
stitute a group, of which each soil contains a particular species. 

Jn. W. 

Nitric and Ammoniacal Nitrogen as Manures. By Pagnoul 
(Ann, Agron.^ 17, 274 — 288). — Muntz has shown that plants receiving 
nitrogen only in the form of an ammonium salt can live in a sterilised 
soil in which nitrification of the ammonia does not take place, and 
hence concludes that ammonia compounds are directly assimilable by 
plants ; in ordinary soil, well provided with the nitrifying ferments, 
however, ammonia cannot persist, and plants must nearly always 
absorb nitrogen as a nitrate. 

The author’s experiments of 1890 on this point were made id four 
glass flower pots, holding 2 — 3 litres, and furnished with tubulures 
at the bottom, connected by india-rubber tubes to four small flasks. 
A layer of gravel was placed in each pot, and they were filled with 
the following media : — 

A. Good, arable soil containing, per cent., 0*102 N, 0*098 P 2 O 6 , 
0*290 KaO, and 1*647 OaO. 

B, G, D. Siliceous sand, mixed with 10 grams calcium sulphate. 
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C received in addition an admixtnre of 20 grams of tlie soil A, in 
order to supply it with the nitrifying ferments. 

Similar seeds were sown in the fonr pots, and A was watered 
throaghont with nothing but pure distilled water. B received at 
intervals 25 c.c. of a solution containing lOU milligrams N as 
ammonium sulphate, and 100 milligrams P3O5 as superphosphate. 
0 received the same quantities of ammonium sulphate and super- 
phosphate as B, and, in addition, 100 milligrams of potash as potas- 
sium chloride in each 25 of nutritive linnid. D received in each 
25 C.C. of solution 100 milligrams If as sodium nitrate, and the same 
quantities of superphosphate and potash salt as 0 . 20 estimations 
were made of nitric and ammoniacal nitrogen in the drainage water 
■of each flask at intervals, the nitric nitrogen by a colorimetric 
process with diphenylamine, and the ammonia by distillation with 
magnesia and Nesslerising. Nine cuttings of the crops were taken 
from JMay 14 to August 22, simultaneously in all the pots, and the 
total weights obtained were : — 

A. B. C, T>. 

31-7 59‘5 106-3 103*1 grams. 

Thus the sterile sand, with snitable manures, gave much better 
yields than the good soil without manure, the organic nitrogen in the 
latter not being transformed into assimilable compounds with snfS- 
cient rapidity. In the presence of soil containing nitrifying ferments, 
the ammonium sulphate proved as efiScacions as its equivalent of 
sodium nitrate, but the absence of this ferment reduced the yield to 
one-haJf. 

The results of analyses of the drainage waters on 20 drfferent dates 
may be summarised thus ; — ^In the drainage of pot A, the barest traces 
of nitric and ammoniacal nitrogen were iound, generally about 
0*2 milligram per litre. In that of pot D, which received altogether 
1100 millierams of N as sodium nitrate, mere ti*aces of ammonia were 
present 3 nitric nitrogen was found in large quantity (up to 110 milli- 
grams per lita*e) immediately after each fresh supply of the manurial 
Hquid, but after eight or 10 days, or Are or six percolations through 
the soil, the quantity sank to traces or nil, if the plant was in active 
growth. In the drainage of pot 0, nitric and ammoniacal nitrogen 
were found in something like equal quantities on the whole set of 
estimations, so that although it is certain much of the ammonia was 
nitrified, it is not certain whether all the nitrogen that entered the 
plant was in the form of nitrate. In the drainage of B, large quanti- 
ties of ammonia were always found, and these increased towards the 
end of the experiment through accumulation of unused ammonium 
sulphate ; nitric nitrogen was either absent or present in traces only, 
except towards the end of the experiment, by which time a little 
nitrifying ferment may have got into the sand. Although the 
ammonium salt is shown to be fir less favourable (in the absence of 
nitrifying ferments) to the vegetation than the nitrate, the consider- 
able crop obtained renders it extremely probalfle that some of it was 
dizeelay assimilated. 
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Estimations of nitric and ammoniacal nitrogen in tlie plant itself 
were made on tlie cuttings of June 11 and 23 and July 7. The plant 
from A never contained nitrate, and the merest traces, if any, oL 
ammonia ; in that from B, no nitrate was present, but there was a small 
proportion of ammoniacal nitrogen (13 — 14 milligi’ams per 100 grams) 
on each date ; the plants of C and D contained the mereht traces, if any, 
of ammonia, but nitric nitrogen was present in very variable quantity , 
according to the time which had elapsed since the last supply of 
nitrogenous manure to the plant; 18 days after, the quantity was 
3 and 8 milligrams per 100 grams ; seven days after, 140 milligrams 
per 100 grama. When supplied in abundance, nitrate is first stored 
in the plant and then its nitrogen is assimilated. 

The author’s experiments confirm the views of Muntz, already 
mentioned. J. M. H. M. 

Loss of Nitrogen during Decomposition of Nitrogenous 
Organic Matter^ and the Means of Limiting or Avoiding it. 
By J. H. Yogel (Died, Gentr,^ 20, 562 — 564 ; from /. /. Laiidw , 38, 
327 — 334). — According to v. Krause (J. /. Laiidm,^ 38, 1), super- 
phosphate is an excellent preservative for manure, and is preferable 
to superphosphate-gypsum, owing to the greater amount of soluble 
phosphates it contains. With readily soluble phosphates, there seems 
to be a gradual formation of calcium carbonate and ammonium 
phosphate; the free acid tahes up the ammonia more quickly, but 
there remains only a small amount of soluble phosphates whiclx fix 
ammonia. 

The author refutes these views of v. Krause. Small losses of 
soluble salts cannot be avoided with farm-yard manure. The loss of 
phosphoric acid is, however, slight, but may be considerable if super- 
phosphate is added to it, so much so that any beneficial action of the 
superphosphate is more than cancelled. Moreover, the soluble phos- 
phoiic acid of the superphosphate, or superphosphate-gypsum, does not 
combine with the ammonia which is liberated from the farm-yard 
manure, but mostly goes over into the insoluble state : ammonium 
sulphate and sparmgly soluble calcium phosphates are formed, with 
merely a trace of ammonium phosphate. The very favourable effect 
of phosphoric acid in preserving manure is due, in the fiist place, to 
its power of so changing the fermentation that no free nitiogen, 
or but little, is formed. The liberation of nitrogen was shown by 
Dietzell to be prevented not only by phosphoric acid soluble in 
water, but also by phosphoric acid soluble in citiate, and the author 
has already proposed using a preparation wliich contains, besides 
calcium and magnesium sulphates, sdso a large amount of phosphoric 
acid soluble in citrate. 

The loss of free nitrogen, when gypsum is used alone, is not nearly 
so great as the advantage which foOows from the fixation of ammonia. 

K H. M. 

Manuring Experiments with Bice. By O. Kellner, Y. Kozai, 
T. Mori, and M. Nagaoka (Landw. Versuclis-SiaL, 39, 361 — 382). — 
In order to ascertain the lood requirements of x*ice, a number of 
experiments were made in which rice was grown in soil variously 
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mannrerl. "Wagner’s method of small plots was employed: these 
were made hy sinking wooden frames, with a surface of nearly a 
sqnare metre, about 50 cm. into the ground. The air-dried soil 
(which was of volcanic origin) contained: — ^Nitrogen, 0*608; phos- 
phoric acid, 0*448 : potash, 0*232 ; and lime, 0*248 per cent. There 
were five series : the first contained six unmanured plots, three with 
nitrogen and potash, three with phosphoric acid and potash, and 
three with phosphoric acid and nitrogen. In the second series, all 
the plots had the same amonnts of phosphoric acid and potash, and 
varying amounts of nitrogen. In the third series, all the plots had 
the same amount of nitrogen and potash, and varied amounts of 
phosphoric acid. In the fourth series, the amounts of nitrogen and 
phosphoric acid W'ere the same in each case, and the potash varied. 
In the fifth series, all the plots had niti*ogen, phosphoric acid, and 
potash, and different amounts of lime. 

The nnmanured plots gave a very poor yield, and the application of 
much nitrogen and potash alone had no beneficial effect. Phosphoric 
acid was found to be a most important mannre, whilst potash did little 
or no good. The results showed that, for its full development, rice 
required a manuring of 7*5 kilos, of nitrogen and 12*5 kilos, of phos- 
phoric acid per one-tenth hectare; in some cases, a small amount 
of potash is necessary. The usual manuring of the district includes 
far too little phosphoric acid. 

With regard to the effect of the manures ou the composition of the 
crops, it was found that the produce of the unmanured plots, and of 
those which had nitrogen and potash, was the richest in nitrogen. 
The produce poorest in nitrogen was obtained from those plots which 
were manured with much phosphoric acid and potash, bat with little 
or no nitrogen. When much nitrogen was applied, the total dry 
produce contained more than 1 per cent, of nitrogen, the excess being 
chiefiy in the straw. 

The differences in the amounts of phosphoric acid in the produce of 
the different plots were generally analogous to the differonce in 
the amounts of niti*ogen. When no nitrogen, but much phosphoric 
acid was applied, the straw remained poor in phosphoric acid ; this is 
ascribed to the quick ripening of the plants. N. H. M. 


Analytical Chemistry. 


The Tme Litre or Mohr’s Litre, for Volmnetric Analysis. 
By W. I’resekitjs {Zeit, anal, Ghem.^ 30, 461 — 465). — The expressed 
desire that the German Imperial Standards Commission should 
undertake to test and certify m^suring vessels for chemical purposes 
has brought into prominence the question whether the true litre 
ou^ht to be used for this purpose, or the very prevalent ‘‘ Mohr’s litre,” 
which Is about 2 c.c. greater than the true litre. The Commission, 
although holding itself bound by the terms of its constitation not iq 
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authenticate as a litre measure any vessel whicli did not conform to 
the true definition, nevertheless took steps to ascertain the opinions 
of various scientific men vdth regard to the question. In view of the 
common practice of expressing the specific gravities of liquids with 
reference to water of the same temperature (and that a mean 
workinsr temperature) as unity, which practice is already recognised 
by the Commission in testing hydrometers, and considering the con- 
venience of expressing the unit of weight and that of volume by an 
identical number under practical working conditions, as well as the 
confusion which would result from neglect of the corrections rendered 
necessary by the employment of “'true ” litre vessels at any tempera- 
ture other than 0°, the author susrgests that Mohr’s litre should be 
retained for volumetric work, and that the certificate to be issued 
should be worded in some such manner as the following : — “ The flask 
X, filled with water of 17*5° G., so far that the mark is tangent to the 
loTver meniscus, contains an amount of water which equipoises a brass 
kilogram in air of 760 mm. pressure, and therefore holds a so-called 
Mohr’s litre.” M. J. S. 

Neutral Litmus Paper. By X. Mats (Verh. d. Natur7iist.~Med. 
Verein Heidelberg^ N.F.^ 3, 295 — 298). — ^An aqueous extract of com- 
mercial litmus is acidified with hydrochloric acid, and placed within 
a parchment paper dialyser for eight days, there being running water 
outside. Litmus is a colloid substance, and in this way is freed from 
saline and other impurities. . Paper impregnated with this neutral 
litmus solution is peifectly satisfactory for the determination of 
reaction. W. D. H. 

Test for Hydrogen Peroxide. By G. BenigIis {BuU, 8oc, Chim, 
[3], 293). — When a drop of a 10 per cent, solution of metaphenylene- 
^amine chloride is boiled with a few drops of water and a drop of 
hydrogen peroxide solution, a carmine-red coloi^ation is produced. 
This reaction will detect 0*005 milligram of hydrogen peroxide in a 
drop of water, but is affected by the presence of nitrites. The test 
is thus modified, to be independent of the presence of the latter 
compounds : — One or two drops of metaphenylenediamine chloride 
is added to 1 c.c. of ammonia solution containing a few drops of 
hydrogen peroxide solution ; the mixture is boiled for some minutes, 
when the previously colourless solution becomes blue, of intensity 
corresponding with the peroxide present ; addition of alkali hydroxide 
solution changes the colour to red. In reference to a former com- 
munication (Abstr., 1890, 1185), the author states that the molybdo- 
sulphuric acid used for the detection of hydrogen pei*oxide is made 
by mixing equal volumes of a recently prepared ammonium molybdate 
solution (10 per cent.) and concentrated sulphuric acid ; the solution, 
which becomes bluish on keeping, is rendered colourless by warming, 
and its sensitiveness is unimpaired. T. G. N. 

Estimation of Sulphur in Iron, By v. Xeis and F. Wiggert 
{Gkem. Oentr., 1891, ii, 218 — 219 ; from Stahl u. JSiseTb, 11, 480 — 483). 
— ^The apparatus employed by the authors is represented in the 

VOL. LX, 5 I 
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accompainyin^ fignro. ^ is sb distillation flask, on the side-tnbe of 
which a small bnlb B is blown, from which a side-tube leads to the 
absorption apparatus G. The stoppered funnel D has a ground 
stopper on the lower limb, which fits the neck oiA. 1? is a small 



washing flask for the carbonic anhydride, which is supplied from a 
cylinder of liquid carbonic anhydride. The absorption liquid consists 
of equal parts of hydrogen peroxide and dilute (1 : 4) ammonia. The 
sulphuric acid which may be present in the hydrogen peroxide is 
previously precipitated exactly by the addition of barium chloride, the 
barium sulphate is allowed to settle, and the clear solution of peiv 
oxide siphoned off. C should be of such dimensions that 1 litre of 
gas may be di-awn through it in 3'5 minutes. 

10 grams of the iron or steel is inti'oduced into the tap of J) 
opened, and carbonic anhydride allowed to flow into the apparatus, 
which forces the hydrochloric acid from the funnel into the flask, after 
which the tap of D is again closed. In the case of steel, a small flame 
may be at once applied to the flask A ; for iron 2 — 3 minutes should 
be allowed to elapse before beating. In about 5 minutes, tbe liquid 
is brought to boiling, and carbonic anhydride is then allowed to flow 
rapidly through the apparatus for 20 miuutes. 

The contents of 0 are now transferred to a beaker, and 0 is rinsed 
with 100 ac* of water, the total volume now measuring 200 c.c. It is 
faeiled fer 2—^ aninute, 10 c. 0 . of dilute 1 : l-hydrochloric acid added, 
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and 'boiled a^in to expel aU carbonic anhydride. 10 c.c. of ammonia, 
sp. gr. 0 96, is added, together with 2 or 3 drops of methyl-orange, and 
if the liqnid should still be acid, a little more ammonia is added, and 
the liqnid is now nentralised veiy carefully with hydrochloric acid, so 
that the methyl-orange is not red, but only orange- coloured. It is 
now heated to boiling, 10 c.c. of barium nitrate solution (70 grams in 
1000 c.c.) added, again heated to boiling, 10 c.c. of dilute hydrochloric 
acid added, and the precipitate allowed to settle while warm. After 
16 minutes, it is collected, washed with hydrochloric acid and water, 
and the filter is placed in a porcelain crucible, charred in a muffle, and 
ignited for 15 minutes at a red heat. The whole determination lasts 
about two hours. The authors have found that the barium sulphate, 
if precipitated with barium nitrate from an exactly neutral liquid, 
and in tiie absence of metals, is very dense and easily filtered. The 
use of a mechanical stirrer stUl further shortens the time. 

J. W. L. 

Sulphuric Acid in Plastered and Natural Wines. By D. Yitili 
{L^Orosi, 14, 145 — 163). — Boos and Thomas (Gompt rend,^ 111, 575) 
concluded that plastered wines contain normal potassium sulphate, 
because on adding ammonium acetate to the wine, precipitating 
the sulphuric acid with barium chloride, and igniting, the whole of 
the chlorine is found in the residue, whereas if an acid sulphate were 
present, some of the chlorine would be volatilised as ammonium 
chloride. The author finds, however, that under the above conditions 
ammonium chloride reacts with the potassium and calcium tartrates 
in the wine, so that the whole of the chlorine is fixed and remains in 
the ash. 

The presence of acid sulphates in plastered wines may be demon- 
strated by treating them with some alkaloid, such as quinidine, which 
is capable of extracting sulphuric acid from potassium hydrogen 
sulphate but has no acHon on the normal salt. The experiment is 
conducted as follows : an excess of freshly precipitated quinidine is 
added to the wine (3 parts) until its red colour is changed to a violet- 
blue, the whole briskly shaken, heated for a short time at 50 — 60®, 
chloroform (2 vols.), and sufficient absolute alcohol to dissolve it 
added, and then, without shaking, a volume of water about half the 
volume of the mixture is also added. After a time, the clear chloro- 
form solution is drawn off, evaporated, and the residue tested for 
sulphuric acid. By the above method, ihe author has also succeeded 
in proving the presence of acid sulphates in the urine. 

The presence of nitric acid in wine may also be detected by treating 
it with quinidine as above, evaporating the chloroform solution, treat- 
ing the residue with water and potassium carbonate, to conv^ the 
nitric acid into potassium nitrate; this remains undissolved on 
treating the mass with alcohol and chloroform, and may be identified 
by the ordinary methods. S. B. A. A. 

BstlmatiozL of Small Quantities of Boric Add. By F. Pas- 
MESNTiEE (^GompL rewf., 113, 41 — 43). — The method is based on the 
difference in the behaviour of helianthin and litmus or orcein 

5 I 2 
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towards "boric acid and its salts. Yellow (alkaline) heHanthin is not 
sdSected by boiio acid or borates, whilst alkaline litmns, or, better, 
01 * 06111 , changes coloni* when the base is partially or entirely satiti*ated. 
When the alkali is soda, the point is that at which the biborate is 
formed. 

To estimate the boric acid in a mineral water, the residue, after re- 
moval of the silica, is dissolved in hydrochloric acid, and treated with 
ammonium nitrate and ammonia, to precipitate the iron, alumina, 
manganese, and arsenic and phosphoric acids. The Rltrate is then 
acidided with hydrochloric acid, and divided into two equal portions, 
both of which are titiated with sodinm carbonate, one with helianthii 
as indicator, the other with orcein. 

In this way qnantities of boric anhydride as minnte as 1*8 — ? 
milligrams per liti*e have been found in the waters of Eoyat. 

Jx. W 

Betection of Carbonic Oslde in Blood. By H. Bertix-S. 
and J. MniiEssiER (CompL rend., 113, 210 — 211). — See this \i 

p. 1322, 

Separation of Barium from Calcium. By E. FisEbENics {Zeif. 
anal. Chan., 30, 452 — 460). — ^When a solution containing much 
calcium with little barium, and feebly acidified with hydrochloric acid, 
is precipitated with a quantity of sulphuric acid only a little greater 
than is required to form barium sulphate with the barium present, 
the whole of the hariom is not precipitated, although the precipitate 
retains some calcium, even after washing until calcium is no longer 
to be detected in the washings. If, on the other hand, six times as 
much sulphuric acid is added as corresponds with the barium present, 
the whole of the barium is indeed precipitated, but calcium is also 
thrown down, even when the amount of water present is nearly 
double that required to hold all the calcium sulphate in solution. In 
presence of a large quantity of hydrochloric acid, barium can he 
precipitated with approximate completeness only when much sulph- 
ui*ic acid is added. Thus, 400,U0O parts of a liquid containing 1 2 
per cent, of hydrogen chloride and 0*38 per cent, of snlphui'io 
anhydride was required to di<«solve 1 part of barium sulphate, whilst 
with the same strength of hydrochloric acid, hut with sulphuric acid 
only slightly in excess of the barium present, the solubility was 
1 part in 18,000. T7ith a laige excess of both hydrochloi*ic and 
sulphuric acids, the sepai*ation of barium and calcinm seems at first 
to be accurate, and is, in fact, better than with feebly acid liquids ; it 
is, however, still imperfect. Diehl’s method of separating the two 
bases, by digesting the mixed snlphates with a concentrated solution 
of sodium thiosulphate, gives approximately accurate results when 
the two sulphates have l^en precipitated separately and then mixed, 
though a little barium is lost, since barium sulphate is not absolutely 
insoluble in strong thiosulphate solution. When applied, however, 
to the sulphates precipitated simultaneously, a considerable amount of 
calciam sulphate remains undissolved. It is further to he noticed 
ihat from a thiosulphate solution, calcium cannot be completely pre« 
oipitated by ammonium oxalate, M. J. S. 



ANALYTICAL OHEMISTKY. 


1553 


Electrolytic Estunation of Metals as Amalgams. By G. 
YoiiTM4.Ny (Ber., 24, 2749 — 2765). — The metals are best obtained 
in the forai of amalgams, by adding to the solution the corre- 
sponding salt to be examined, and a weighed quantity of mer- 
cui'ic chloride ; in the case of acid solutions, pure precipitated 
mercuric oxide may be employed. At the commencement of the 
operation, a current giving 6 — 8 c.c. of oxyhydrogen gas per minute 
is employed ; when tie metal begins to be deposited, this is reduced 
to one giving 2 — ^3 c.c., and, as Bb.e analysis proceeds, the current is 
gradually increased to its original strength. Mercury alone is quan- 
titatively precipitated by electrolysis from solutions containing 
ammonium oxalate, ammonium tartrate, or alkaline sodium sulphide. 
After the deposition of mercury from solution in potassium iodide, 
it is needful to dissolve the iodine deposited on the positive electi-ode 
in soda and continue the electrolysis for an hour, or if the quantity 
of iodine is very small, it may be sufficient to wash the metal quickly 
with sodium sulphite solution. Mercury can also be deposited from an 
alkaline solution of potassium mercuric iodide; in this case, the metal 
should not be washed with alcohol, or particles will become detached. 

Zinc is best deposited from solu^ons containing ammonium oxalate 
or from ammoniacal solutions; in the first case, not more than 
2 — 3 parts of mercury should be added for 1 of zinc, but in the latter 
solution, the proportion should be at least 3 paints of mercury to 1 of 
zinc. As the platinum vessel is attacked during the operation, it is 
advisable either to deposit the zinc directly and not as an amalgam, 
or to employ a dish coated with copper or silver. 

The determination of cadmium resembles that of zinc ; on account 
of the sparing solubility of cadmium oxalate, it is best to employ an 
ammoniacal solution, unless the quantity of cadmium does not ex- 
ceed 0*2 — 0*3 gram ; there should be 4 — 6 parts of mercury to 1 of 
cadmium. 

The deposition of lead from acid solutions is effected by dissolving 
the lead salt, together with mercuric chloride, in water, adding sodium 
acetate and a little concentrated potassium nitrite solution, the re- 
sulting precipitate being dissolved by the addition of acetic acid ; the 
formation of any lead oxide towards the end of the operation can be 
prevented by the addition of small quantities of potassium nitrite. 
The lead amalgam is stable when dry, but in presence of moisture is 
quickly oxidised on exposure to air. Lead is also deposited quanti- 
tatively from alkaline solution; as the use of alcohol to dry the 
amalgam would cause loss, oxidation takes place, and consequently 
the results are somewhat high. The method affords, however, a ready 
means of separating lead from other metals, such as tdn, antimony, or 
arsenic, and for this purpose it is convenient to employ an ammo- 
niacal solution containing tartaric acid ; when all the lead is depo- 
sited, the supernatant liquor is poured off, the amalgam dissolved in 
acid, and the solution treated as above described. 

Bismuth is best determined in bydi'ochloric acid solution, the 
precipitation of basic salts being prevented by the addition of excess 
of potassium iodide, or by dilution with ethyl alcohol mixed with 
2 pai'ts of water. The second method is much better if bismuth is 
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present. The amalgam is stable, and may be heated at 90'' in an 
air-bath TPithont suffering any change. Shonld the bismuth be dis- 
solved in nitric acid, not less than 4 parts of mercury to 1 of bismuth 
should be present, and it is necessary to add tartaric acid. The 
quantitative deposition of bismuth from ammoniacal solutions con- 
taining tartaric acid is unsatisfactory, but affords a useful means of 
separating it from tin, antimony, and arsenic. 

Antimony is first oxidised to an timonic anhydride and then dissolved 
in soda and sodium sulphide ; 2 parts of mercury to 1 of antimony 
must be present. The amalgam is very stable. As antimony is not 
precipitated from ammoniacal solutions containing ammonium tar- 
trate, such a solution may be used to separate it from lead and other 
metals, whilst the first method enables it to be separated -from tin. 

No means have yet been discovered of determining arsenic in the 
form of its amalgam ; during electrolysis, considerable quantities of 
arsenic hydride are evolved, and hitherto attempts to decompose this 
at the moment of its formation have proved fruitless. Arsenic amal- 
gam undergoes no change on exposure to the air. J. B. T. 

Anthnony PentasnlpMde : Separation of Arsenic and 
Antimony. By T. Wilm {ZeiL caioL Chem.j 30, 428 — 446). — See 
this vol., p. 1432. 

Detection and Separation of Metals of the Flatmnm Group in 
presence of other Metals. By A. Jolt and E. Leidi^ (OompL 
rend,^ 112, 1259 — 1261). — Osminm and ruthenium are removed m the 
form of volatile compounds, and iridium is removed by treatment with 
lead. A moderately dilute hydrochloric acid solution of the remain- 
ing metals is heated to about 60° and mixed with potassium nitrite. 
If much platinum is present, potassium platinochloride gradually 
separates as a crystalline precipitate quite free from other metals. 
After cooling and separation of this salt, the liquid is again heated 
and further quantities of nitrite added. Suddenly, and especially if 
the liquid is stirred, the ciystalline double rhodium compound sepa- 
rates, carrying with it lead, bismnth, and tin, and small quantities of 
copper. If the liquid is allowed to cool, the separation of the rhodium 
becomes complete, provided that a moderately large quantity of potas- 
sium chloride is present. Should iron and copper be present, the 
addition of the nitrite is continued until the liquid becomes alkaline, 
and, on boiling, the iron and copper are precipitated, whilst platinum 
and palladium remain in solution. G. H. B. 

Water Analysis. By 0. Lepierrb (BuU. 8oc, GMm, [3], 5, 299— 
307). — A criticism of iroutron and Boudet’s method for estimating 
hardness. The author describes the preparation of standard almond 
oil soap solution such that 1 c.c. corresponds with 1 milligram of 
dissolved calcium chloride, and records experiments and the calculated 
equivalent values for other calcium and magnesium componnds. 
Contrary to ‘Wauklyn and Chapman, he states that magnesian waters 
do not require times their calculated equivalent of soap solution for 
compiierte precipitation, but that the amounts required are the same 
as with calcium solutions of equivalent strength. It is only with 
aobttionB oontaiiiiiig between 20 and SO grams of calcium chloride (or 
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its equivalent in other calcium or magnesium salts) pez* litre that the 
soap solution required is directly proportional; both weaker and 
stronger solutions require relatively more soap solution. Tables are 
given for csaloium salts and magnesium salts. T. G. K. 

Detection of Cyanogen Compomzds. By A. Hilger and K, 
Tamba {ZeiL tmal, Ghevi,^ 30, 529 ; from llittlieU, aus dam pJiarm, 
Inst, der Umvers. Erlangen^ Heft ii). — Guaiacum-copper sulphate 
paper is a very untrustworthy test. It is much better to add to the 
suspected distillate in a basin a drop of freshly made guaiacum 
tincture and then a drop of copper sulphate. To detect cyanides in 
presence of ferrocyanides, the substance should be mixed with tartaric 
acid, then gradually made feebly alkaline with sodium carbonate, and 
treated with a current of carbonic anhydride in a distillation apparatus 
at a temperature not exceeding 60°, and the distillate tested. All 
metallic cyanogen compounds are decomposed by carbonic anhydride 
at 100° ; but ferrocyanides and feriicyanides not below 80°, whilst the 
simple cyanides, including mercuric cyanide, are decomposed between 
50° and 60°. M. J. S. 

Detection of Turkish Geranium Essence in Oil of Boses. 
By G. Panafotow (Ben, 24, 2700 — ^2701). — Oil of roses from South 
Bulgaria and Turkey is very often adulterated with Turkish geranium 
essence (Indris Yaglii) ; the presence of even traces of the latter can, 
however, be easily detected, since a mixture (2 to 3 drops) of the two 
oils gives a blue coloration on shaking with a solution of rosaniline 
previously decolorised with sulphurous anhydride, and then keeping 
for about two hours. Pure oil of roses gives a red coloration after 
shaking with the reagent and then keeping for about 24 hours. 

When Turkish geranium essence is mixed with an equal quantity 
of concentrated sxdphuric acid on a watch glass, a considerable de- 
velopment of heat occurs, and dense, white fumes, having a tarry 
odour, are evolved ; on adding 95 per cent, alcohol to the brownish-red 
mixture, a yellow, fatty, fiocculent substance is precipitated, and the 
solution, which is at first red, changes to yellow on keeping for some 
time. Oil of roses also gives, with concentrated sulphuric add, a 
brownish-red solution, but, on the addition of alcohol, a clear, almost 
colourless solution is obtained. This differeuce in behaviour can also 
be made use of for the detection of geranium essence in oil of roses. 

P. S. K. 

Estimation of the Imparities in Alcohol by Bc^’s Method. 
By A. ScALA {Qazzetta, 21, 346 — 374). — The anthor gives a summary 
of our knowledge of the impurities present in commercial spirits, and 
then details experiments made to determine the trustworthiness of 
Bose’s method of estimating the quantity of fusel oil present. 

The experiments on the increase of volume experienced by chloro- 
form, when agitated with spirit containing amyl alcohol or other 
ordinary impurities, are carried out in a stoppered glass cylinder of 
the form usually employed, having a capacity of 150 o.c., and a scale 
graduated iu twentieths of a c.c. This is washed first with concen- 
trated sulphuric acid, then with nitric acid, and finally with water, and 
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irell dried ; a Kttle more than 20 c.c. of carefully purified chloroform is 
then put in, hy means of a long -stemmed funnel, and the cylinder left 
in a bath until it has attained a temperature of 15° ; the excess of 
chloroform is now taken out, leaving exactly 20 c.c. Meanwhile, pure 
alcohol has been diluted to a strength of 30 vols. per cent., the re- 
quired quantify of impurity added, and the strength again reduced to 
30 vols per cent, by addition of water or alcohol ; 100 c.c. of this 
spirit is now put into the cylinder, together with 1 c.c. of sulphuric 
acid of density 1*286, all being kept at the standard temperature. 
After well agitating, the cylinder is returned to the bath, and the 
volume of the chloroform r^id off after 20 minutes. ^ 

The unit, from which the augmentation in volume of the chloroform 
is to be calculated, is obtained by performing the test with pure dilute 
alcohol of the standard stren^h, namely, 30 vols. per cent., and is 
21*59 at the standaid temperature. Consequently, this number must 
be subtracted from the volume obtained when operating with an 
impure spirit, in order to obtain the increase in volume due to the 
impurity. 

A variation of ± 1 vol. per cent, in the strength of the alcohol em- 
ployed is attended by a variation of ±0 26 c.c. in the volume ot 
chloroform obtained. A lise of temperature of 1° increases the 
volume of chloroform by 0*036 c.c. on the volume at 15°, but if the 
unit volume, that is to say, the volume which 20 c.c. of chloroform 
occupies after agitation with 100 c.c. of 30 vols. per cent, alcohol, be 
determined at temperatures other than 15°, the increase in volume 
due to fusel oil is practically a constant for other temperatures. 

The results of an examination of the effect on the volume of the 
chloroform of other substances which might occur in spirits are em- 
bodied in the following table. The numbers give the increase in 
volume, over and above the unit volume, due to the presence of 1 c c. 
of the corresponding substance in each 100 c.c. of 30 vols. per cent, 
spirit. 


Name oi substance. 

Increase in 

; olume. 

Acetaldehyde 

0200 

c.c. 

Paraldehyde 

rooo 


PurfuiUildehyde 

0 601 

9 > 

Piopyl alcohol 

0502 


formal butyl alcohol 

1161 


Isobutyl alcohol 

0-949 


Amyl alcohol 

1-507 


Essence of aniseed 

0 588 


„ dmiamoxi 

0 750 

31 


In the case of fm’fnraldehyde, there is seemingly a discrepancy 
between the values given in the table and in the text. 

The increase in volume of the chloroform is directly propoi'feional to 
the quantity of fusel oil present, and the author gives a table obtained 
by interpolation, from which the quantity px*esent is deduced directly 
from that increase. 

By previouB distillation of the spirit with a few drops of potash, 
aoQOBt of the acetaldehyde and furfnraldehyde is retained by the potash, 
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Imt i^lie proportions of the other impurities present are practically un- 
altered hy this treatment. 

The author considers that this method for the deteimination of 
fusel oil is quite satisfactory if employed with the precautions detailed 
above, but that its indications are not to be depended on in the case of 
those liquors of which aromatic essences in quantity are essential con- 
stituents. W, J, P. 

Estmxation of Phenol. By L. Cabu^ (Compf. rpnd., 113, 139 — 
141). — 10 grams of pure phenol is dissolved in 1000 c.c. of water, and 
from this solutions are prepared containing 5*0, 3*0, 2*0, 1*0, 0*8, 0*6, 
0 4, 0*2, and 0*1 gram of phenol per litre. 

The phenol solution to be examined, if concentrated, is diluted with 
10 times its volume of water. 25 c.c. of the solution is placed in a 
conical flask with 6 c.c. of nitric acid, and equal quantities of the 
standard solutions of phenol are treated in a similar manner, all the 
flasks being heated in the same water-bath for one or two hours. 
The intensity of the coloration produced is proportional to the quan- 
tity of phenol present. Greater accuracy is obtained if. after the 
action has ceased, the solutions are mixed with 20 c.c. of sodium 
hydroxide solution and diluted to exactly 50 c.c. The liquids are 
Altered, and compared by means of the colorimeter. 

If alcohol is present, the action of heat must he continued until all 
the alcohol has been expelled ; if the quantity of alcohol is consider- 
able, the liquid must be diluted, in order to avoid the formation of 
ethyl nitrite. In the case of impure phenol, the heating must be con- 
tinued until all tarry products are destroyed. As a rule, the termina- 
tion of the reaction is indicated by the disappearance of the turbidity 
that was produced by the addition of the nitric acid, 0. H. B. 

Estimation of Sugar and Tannin in Wines. By J. H. Yogel 
(Zeit ang, Ghem., 1891, 44 — 69). — The author has proved by 
several expeiiments that it is absolutely necessary to flrst remove the 
tannin and colouring matters before attempting to estimate the sugars 
by Fehling’s solution. 25 c,o. of a 1 per cent, solution of tannin 
gave an amount of metallic copper corresponding with 0*91 per 
cent, of sugar. As the amount of tannin in Portuguese wines often 
is as high as 3 per cent., the importance of fully i*emoving the tannin 
^vill be readily understood. After a short treatment with an insufS.- 
cient amount of animal charcoal, the tannin is removed before the 
<*olouriug matters are precipitated, and this fact enabled the author 
to prove that these colouring matters exercise a powerful reduction 
on the Pehling’s solution, as the yield of copper became greater as 
the solution was more coloured. Their removal is best effected 
cither with animal charcoal or basic lead acetate, but the author has 
made several important observations. As to the use of lead solution, 
3 c.c. is supposed to he sufficient for 60 c.c. of Bhine wine, whilst 
lor red wines, the amount must be doubled. But in the case of Por- 
tuguese wines, this amount is far too small, and the author has met 
with a sample which required three times its bulk of liquor plvmbi 
before it was completely decolorised. The excess of lead must be 
removed, according to Barth, by sodium carbonate, but the lead 
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separates slowly, cansing afterwards an increase in tbe weight of the 
copper precipitate, and unless the filtration has been very carefully 
efiected, the sngar may come ont from 0*2 to 2 2 per cent, too high, the 
error increasing with the amount of lead solution used. For wines 
rich in tannin and colouring matters, the charcoal process is the best. 
If, for this purpose, powdered purified animal charcoal is u-ed, 
25 grams of the charcoal will be found sufficient for 200 c.c. of wine. 
The time the charcoal is allowed to act varies from 15 to 60 minntes, 
according to the amount of colouring matters present. A little sugar 
is also absorbed by the charcoal, but the author, who has thoroughly 
investigated the matter, finds the amount never to exceed 0*3 per cent, 
under Ihe most unfavourable conditions. In some cases, it is advi- 
sable to first dilute the sample with a known volume of water before 
attempting to decolorise with the charcoal. The author next inves- 
tigated the tw’O chief processes used for the estimation of the tannin. 
It must be borne in mind that this acid, as it occurs in wines, 
is not at all a definite cbemical compound, and is not identical with 
gallo-tannic acid. The percentage found by analysis is therefore not 
the true one, but only expresses its equivalent m gallo-tannic acid. 
The process which was found to answer best was that of LowenthaL 
According to this method, the solution containing the tannin is 
largely diluted with water, mixed with a definite quantity of solution 
of indigo carmine, containing sulphuric acid, and then titrated with a 
weak solution of potassium permanganate. Operating on a known 
quantity of tannin, and deducting the permanganate necessary for 
the oxidation of the indigo alone, the exact strength of the perman- 
ganate expressed in tannin is of course obtained. 

In applying the process to wine, which of course contains many 
other organic matter's, also oxidisable by permanganate, the author 
proceeds as follows : 20 c.c. of the sample is mixed with 2 litres of 
rainwater, 20 c.c. of solution of indigo-carmine (30 grams per litre), 
and 10 c.c. of sulphuric acid. A solution of potassium permanganate 
(1 : lOOO) which has been carefully standardised is now run in until 
the liquid just loses its green, and changes to a bright-yellow, colour. 
To obtain tbe amount of permanganate absorbed by the organic 
matter, 50 c.c. of the sample is mixed with 100 c.c. ot a solution of 
gelatin (1 : 1000), and 60 c.c. (=20 c.c.o£ original sample) is filtered 
off, and again titrated. The difference between the two titrations 
represents the trae amount of tannin. The permanganate absorbed 
by the excess of ttie gelatin varies but slightly, but may be put down 
as 0*2 c.c. As regards the process depending on the precipitation of 
the tannin by an ammoniacal solution of zinc acetate, previous to 
titration, the author found it to give results far too high and gene- 
rally untrustworthy, even with solutions of pnre tannic acid. 

L. Dfi EL 

Estunation of Cane Sugar in Soap. By J. A. Wil&ok (^Ohem. 
Newh^ 64, 28 — ^29). — The following method is found to be satisfac- 
tory : — ^A saturated solution of magnesium sulphate is gradually added 
and stirred into 10 grams of soap dissolved in 150 c.c. of water at 80°, 
and ihe magnesinzu soap is wasb^ on a filter with hot water containing 
a amaB qujuiiaty ot magnesinm sulphate. The filtrate washings. 
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after almost neutralising witli dilute nitric acid, are evaporated to 
40 C.C., and, when cool, acidified with dilute nitric acid, treated with a 
few drops of basic lead acetate and 2 c.c. of alumina emulsion, diluted 
to 60 c.c., and the solution polaiiaed in a 200 mm. tube. 

B. A. L. 

Examination of Urine for Sugar. By E. Luther (Ghem. Geafr,, 
1891, ii, 90—91; from Centr, med, TFm., 1891, 367— 358).— The 
author has employed Molisch’s furfuraldehyde reaction, as improved 
by Udranszky, for determining tbe sugar in uiines (Abstr., 1888, 
863, 878). 

He finds that a 0*1 per cent, solution of sugar gives the colour 
reaction and spectrum immediately ; a 0 2 per cent, solution gives the 
coloration faintly after shaking several times, the violet colour passing 
later into a red. 

One drop of the undiluted urine is first tested, and if it gives the 
furfuraldehyde reaction, it is diluted until the lowest limit, representing 
a 0‘02 per cent, solution, of sugar is reached, from which the amount 
of sugar present may be calculated. 

The naphthol test only indicates, however, the presence of carbo- 
hydrates generally, and, since gum is pi*esent in urines, the author 
makes a second determination after allowing the sugar to ferment 
with yeast, the diffei*ence between the total carbohydrates and the 
gum being grape sugar. In the case of diabetic urines, the amount of 
sugar, as determined by this method, is higher than if determined by 
either titration or polarisation. From a large number of determina- 
tions of sugar in nrines, the author concludes that grape sugar is 
present in all urine, the amount found in that of adult persons being 
about OT per ceut., and varies according to the quality and quantity 
of the food, and depends also on the length of time which has elapsed 
since the meal. The total carbohydrates amonnt to 0‘2 per cent. 
The kidneys possess the power of allowing sugar to pass m a slight 
degree, which is increased by those circumstances which cause au 
increase in the amount of sugar in the blood. It is for this reason 
that the urine of lying-in women contains relatively more milk sugar 
than usual. J. W. L. 

Babcock Method for Estimating Fat in Milk. By F. T. Snurr 
(jOhem. News, 64 , 3 — 4). — ^In the authoz-’s hands, the Babcock method 
tor estimating fat in milk yielded fairly accordant results in duplicate 
experiments ; but, in comparison with gravimetric analysis, the results 
were somewhat low; the maximum deficit recorded is, however, 
0*25 per cent. In applying the method, the sulphuric acid is added 
to, and well mixed with, the milk, and, while still hot, the mixture is 
centrifugalised in the machine, which is also kept hot with hot water. 
Hot water is then added, and the amount of fat noted immediately at 
the dose of the operation. D. A. L. 

Beactions of Olive OU. By G. de FTbgbi and G. Fabbis (Chem. 
Oentr,, 1891, ii, 87 — 88). — ^Affcer an exhaustive examination of a largo 
number of samples of olive oil of known purity, the authors find (a) 
the iodine “ number ” is slightly higher for oils derived from mature 
than from immature olives, whilst the reverse is the case with regard 
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to tlie age of the oil ; also, tlie mode of manafactare bas an mflnence 
on tbih test. On tbe other band, the locality of growth has no influ- 
ence on the iodine test, whilst the variety of olive influences the 
iodiuo-absorhing quality of the oil, and the “■ number ” rises to 88 in 
some cases. The specific gravity is almost constant, vaiying only 
from 0*916 to 0 918 at lo®. The free fatty acid of the oil* melts at 

24 — ^27® and solidifies at 17 — 22®, the determinations being made with 
samples obtained by pressing tbe olive ; the fatty acids of oil obtained 
by extracting the olives with carbon bisulphide or ether melt at 

25 — 29® and solidify at 22®. The ‘‘saturation equivalent” (milli- 
grims of KHO required to saponify 3 crram of oil) varies from 
185 to 106, and is 190 for most samples. The temperature of a 
mixture of olive oil and concentrated sulphuric acid Avas nearly con- 
stant at 35®, the lowest reading being 32® and the highest 37°. The 
pure oil does not give any peculiar colorations with those reagents 
which are usually employed for distinguishing oils ; those oils, how- 
ever, which are obtained from immatni^e olives, or which are extracted 
by carbon bisulphide, give colour reactions of an indefinite character 

J. W, L. 

Estimation of Patty Matter in Turkey-red Oil (Ol^e). By 
R. Williams (Chem, Neics, 64, 15 — 16). — ^The volumetric method, 
heating uith dilute acid and some salt solution on the Avater-bath, 
adding more hot salt solution, and then reading the volume of fat when 
cold, gives results 2 to 4 per cent, too high, whereas low results are 
obtained by tbe Wilson method, in which the oil mixed with brine 
and hydrocblorie acid is extracted twice witb ether, tbe mixed 
extiacts evaporated, and the residue dried by means of dry air, 
absolute alcohol, and heating. The author has obtained satisfactory 
results Avith the wax method in the following manner ; — ^209 grains of 
the sample is w armed with 60 grains of 10 per cent, hydrochloric 
acid and 300 grains of saturated salt solution, warmed gently for a few 
1 ninnies, 200 grains of wax added, and the whole heated until perfectly 
liquid. After cooling for some hours, the cake of wax is removed, 
Av^hed Avith saturated salt solution, then with a little cold water, 
dried first with filter paper, then either over sulphuric acid in a 
desiccator ox* by heating not above 160° P. and stirring. The weight, 
less dish and wav, gives the quantity of fat. D. A- L. 


Lard and its Adulterations. By H. W. Wiley {Zeit anal. 

30, 510- — 616; f rom Pood^ and Food Adulterants^ Washington 
^vernment Frinting Office^ 1889). — ^The specific gravity of puie lard 
is about 0*89 at 40° and about 0*86 at 100®, I'eferred to water of 4®, 
According to the part of the body from which the fe.t is taken, the 
melting point may vary from 35*1° to 4*4®, and the iodine absorption 
Irom d2*55 to 8o‘03 per cent. The chief adulterants are beef tallow 
and cotton-seed oil. Beebi’s silver nitrate test, Manmene’s sulphuric 
acid reaction (Abstr., 1889, 319, 320), and the microscopic examina- 
tion of the crystals from ethereal solution (Abstr., 1890, 428) are all 
re^mmended. The anthoris method of deteraxining the melting 
point of a fot is described, and the apparatus figured (compare Abstr,, 
1888, 93). X S. 
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Estimation of Urea. Bv K. A. H. Moexer and J. SjoQuisr 
{Chem. Omtr., 1891, ii, 230—231, from Centr. FhysioL, 5,150—152). 
— To 5 c.c. of the nrine in a dask, 5 c.c. of a satilratfid solution of 
barium chloride containing 5 per cent, of barium hydroxide is added 
also 100 c.e. of ether-alcohol ("2 paints of 97 per cent, alcohol to 1 part 
of ether), and the mixture is allowed to remain in the closed flask 
until the following day ; the precipitate is filtered off and washed 
with ether-alcohol. The ether-alcohol is separated from the filtrate 
at a temperature of 55° (not exceeding 00®), by means of a current of 
air at low pressure being passed through the liquid. When the 
volume is reduced to 25 c.c., a little water and some magnesia are 
added, and the evaporation continued until the distillate shows no 
alkaline reaction. The residual liquid, measuring from 15 — ^20 c.c., 
is treated with a few drops of concentrated sulphuric acid and evapo- 
rated on the water-bath, after which the nitrogen in it is determined 
by KjeldahPs method and calculated into urea. J. W, L. 

Reactions of Cocaine and of Ecgonine. By D. Yitali 
L'Orosi, 14, 1 — 19). — If a barely visible particle of cocaine is placed 
in a porcelain capsule, covered with 0*5 to 1 c.c. of concentrated 
sulphuric acid, stirred until solution is complete, and a quantity of 
potassium or sodium iodate or iodic acid twice or thi-ee times as great 
as that of the cocaine taken is added, and the whole gently heated 
with great care on the water-bath, the liquid soon exhibits striations 
of a bright green colour, which, on continued heating, changes to 
grass-green, and subsequently into blue ; on raising the temperature, 
the liquid becomes violet, and violet fumes are evolved. This reac- 
tion is very sensitive, and is obtained very clearly with 0’00005 gram 
of the hydrochloride ; with very careful working, 0*00002 gi*am of 
the base may he recognised. The action of sulphuric and iodic acids 
on a large number of alkaloids has been investigated by the author, 
and from the results, which are given at length, it appears that 
whilst many alkaloids, as for example, thebaine, atropine, cnelidonine, ‘ 
coridaline, &c., exhibit highly characteristic colour changes, only 
caffeine and theobromine give the same sequence of chromatic 
effects when the test is made as described for cocaine. If, however, 
the quantity of iodic acid used is not too small, the greenish or 
bluish-green coloration exhibited by these alkaloids is not followed 
by any violet coloration, as in the case of cocaine. Traces of benzoic 
acid behave with sulphuiic and iodic acids exactly Hke cocaine, and 
the behaviour of the ^kaloid is probably due to its decomposition by 
sulphuric acid with the formation of some benzoic acid. Ecgonine 
gives under the same cohditions a yellow coloration, which quickly 
changes to bright red, and finally to brown. 

On adding a drop or two of a dilate sulphuric acid solution of 
potassium permanganate (0*5 per cent.) to a little cocaine dissolved 
in a few c.c. of concentrated sulphuric acid, a violet coloration is> 
obtained which disappears on agitation, and reappears on adding 
more of the reagent. With ecgonine, a yellow coloration is given by 
the first few drops of the reagent, and subseqnent additions produce a 
violet coloration, which is more stable than that obtained with cocaine. 
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A solution o£ iodine in potassium iodide affords a ready means of 
distinguislimg cocaine from ecgonine. With the former, a reddish- 
broTO precipitate is formed, consisting of microscopic, perfectly 
spherical, black globules; ecgonine likewise yields a reddish-brown 
precipitate, which, however, becomes crystalline in a few minutes, 
forming microscopic tufts of reddish-yellow, rhombic tables or prisms. 
No crystallisation is obtained if the dilution of the solution is more 
than 500 to 1. Ecgonine may be recognised by this test in the 
extracts from animal remains ; urine must, however, be tested directly 
by placing a drop on a glass slip, adding one or two drops of the 
reagent, allowing it to evaporate almost to dryness, and examining 
under the microscope. The urine must contain at least 1/600 of 
ecgonine. From further experiments made by the author, it appears 
that cocaine is not affected by prolonged contact with putrefying 
animal remains, and that, when taken internally, it is almost entirely 
decomposed within the system, only a very small proportion passing 
into the urine. S. B. A. A. 

Ammonium. Selenite as a Beagent for Alkaloids. By A. J. 
Febrgiba da Silva (Gompt, rend.^ 112, 1266 — ^1268). — The reagent is 
prepared by dissolving I gram of ammonium selenite in 20 c.c. of 
concentrated stilpburic acid. 

Atrcpine^ no coloration. Aconitine, no immediate change ; after 
20 minntes, very slight rose coloration. Berberine, greenish-yellow 
coloration, becoming very brown, then rose at the edges and violet in 
the middle, and after half an honr wine-red, persisting for three 
hours. Brucine, rose or reddish coloration, becoming jme-orange; 
after half an hour, amber colour with no precipitate; no further 
change. Caffeine, no coloration ; after three honrs, reddish tint and 
slight precipitate. CineTionidine, no reaction. GincTumiyie, no reac- 
tion. Cocaine, no perceptible coloration or precipitate after half an 
hour; after three hours, same result as with caffeine. Gurarine, 
•slight violet coloration, becoming reddish after some time ; no pre- 
cipitate after three hours. JDelplmie, slightly reddish coloiation, 
changing to violet-red ; no precipitate after three hours. JDigitaline, 
no immediate coloration ; after half an hour, yellowish ; after three 
hours, reddish precipitate. Eserine, lemon-yellow coloi'ation, becom- 
ing orange ; paler after three hours. Morphine, very bright greenish- 
blue coloration ; after half an hour, yellowish-maroon, with no preci- 
pitate ; after three hours, brown-mai'oon, with no precipitate. Nar- 
coiine, bluish coloration, becoming violet and afterwards reddish; 
after half an hour, beautiful reddish colour, and no precipitate ; aiter 
three hours, slight red precipitate. Narceine, yellowish-green colora- 
tion, becoming brownish, and, after half an hour, reddish ; distinct 
red precipitate after two or three hours. Fapaoerine, bluish colora- 
tion, becoming bottle-green, dull yellowisb-green, blue-violet, and 
finally red; slight blniah precipitate. Bilocarpine, no reaction. 
fikdmine, canary-yellow, changing to brown ; after half an hour, a rose 
rbg 3 after three hours, red-violet. Saponine, yellowish coloration, 
beoomi^ reddish ; indistinct reaction. Senegine, slight dnll-yellow 
coloration ; after three hours, reddish. VercOrine, indistinct yellowish 
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coloration, sometimes with a green tinge, becoming yellow after half 
an honr ; after three honrs, red precipitate and indistinct yellowish 
liquid. 

The colorations and precipitates are not dne merely to the reducing 
power of the alkaloids, as Lafon supposes, for narceine produces a 
much more rapid precipitation of selenium than does morphine, 
although the latter is the more powerful reducing agent of the two. 

0. H. B. 

Extraction of the Colouring Matter of Wines. By L. 
Htjgoxjnenq (J. Pharm, [5], 24, 51 — 53). — A 10 per cent, solution of 
tartaric acid is neutralised with a slight excess of ammonia ; to this is 
added normal lead acetate until the lead precipitate just begins to be 
permanent. After a time, this solution is filtered and added to the 
wine, previously neutralised by ammonia, as long as a precipitate 
forms. This precipitate is washed, suspended in a small quantity of 
80® alcohol, and a 15 per cent, solution of sulphuric acid added drop 
by drop, excess being avoided. The solution takes an intense red 
colour, and lead sulphate is precipitated, which is filtered off after 
some hours. To the alcoholic solution is added about 20 times its 
volume of water, when almost the whole of the colouring matter is 
precipitated ; this is collected, washed, and dried at a low temperature. 
To purify the product, it is dissolved in alcohol, and evaporated in a 
vacuum over sulphuric acid. The colouring matter of berries and 
flowers used to falsify wine can also be isolated by this method. 

J. T. 

Method of Detectmg Artificial Coloration in Wine. By G. 
Papasogli (L*0rosi, 14, 37 — 47). — If a thin film of transparent, 
colourless gelatin is immersed in the sample of wine for 10 to 15 
minutes, and dried by pressure between filter paper, it remains 
colourless if the wine is genuine, but acquires a distinctive tint if any 
artificial colouring matter is present. When the stained films are 
treated with sodium carbonate, stannous chloride, or copper acetate, 
they undergo further changes of colour by which the common dyes 
may be distinguished from each other. The presence of small quan- 
tities of coal-tar colours may be readily detected by this method, 
which, however, is less sensitive to colouring matters of vegetable 
oiigin. For the latter, the following method is proposed : — 2 or 3 c.c. 
of a 10 per cent, solution of lead nitrate is added to 15 c.c. of the 
wine, the mixture filtered, and the precipitate on the filter covered 
with the solution of lead nitrate ; when this has run through, it is 
treated on the filter with 6 to 8 c.c. of a saturated solution of borax. 
A turbid filtrate passes through, which yields a colourless solution on 
refiltration if the wine is either pure or only contains extract of log- 
wood or brazilwood, or very small quantities of extract of hollyhock 
{Althea rosea) or of bilberry (Vaccinium mirtUlus), An addition of 
15 c.c. of the borax solution is also made to the wine filtered off from 
the lead nitrate ; the liquid, after separation of the precipitate, remains 
colourless if the wine is pure, or only contains the colouring matters 
just mentioned. 

Logwood and brazilwood are specially tested for by agitating 10 to 
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15 c c. of -vrine Tvitli dilute snlplmric acid f2 c.c.) and manganese 
dioxide (4 gitims), filtering, and treating the stinw- coloured filtrate 
witli stannons chloride. If the above-mentioned d\es are present, 
the liquid becomes red. The presence of the coloming matter 
of hollyhock or bilbeny is detected by comparing the colour of a 
mixture of 10 c.c. ot‘ the sample and 90 cc. of a solution of sodium 
hydi*ogen sulphite with that of 10 c.c. of a pure wine of the same 
depth of colour as the sample and 90 c.c. of sulphite. The presence 
of the adulteration is indicated by a diminution in the intensity of 
the colour. Pull tables are ejiven for the discrimination of the colour^ 
absoi'bed by the gelatin, and of the coloui*s produced in the boi*acic 
liquids in cases of sophistication. S. B. A. A, 

Assay of Indigo. By F. Voellfr (Zeit. ujig. Chem.^ 1891, 110 — 
111). — Processes based on oxidation with potassium permanganate ; 
hydrochloric acid and chloride of lime ; sulphuric acid and potassium 
(lichromate, d:c., do not give satisfactory results, as commercial 
indigo usually contains other organic matters (oxalic acid has even 
been employed as an adultei*aut) ; besides it is a very difficult matter 
to properly notice tbe end-reaction when titrating. The same foreign 
matters also interfere with the accuracy of reduction processes, such a'^ 
Pugh’s, with ferrous sulphate and sodium hydroxide, or Fritsche’s. 
with glucose, alkali, and alcohol, where the object is i o I'educe the 
indigo-blue to indigo-white, and to finally reoxidise this to the blue 
compound. Berzelius found that, besides indigo-blue and some 
minei'al matter, the commercial product contains three other sub- 
stances, which he called indigo-gluten, indigo-red, and indigo-brown. 
The fii*st, which, is soluble in dilute acids, bears some resemblance to 
vegetable casein, and is precipitated from its solution by alcohol and 
tannin. The second, which is mostly met with in samples pre- 
pared by tbe lime process, is soluble in alkalis, whilst the third is 
soluble in hot alcohol. Berzelius’ process for the assay of commercial 
indigo is to first extract the sample with hydrochloric or acetic acid, 
then with alkali, and finally with hot alcohol and water, when a fairly 
pure indigo-blue will be obtained. The author has improved the 
process by estimating the nitrogen in the purified product by Kjel- 
Uahl’s method, and calculating from this the percentage of pure 
indigo-blue, by multiplying by the factor 9'3(5. After verifying the 
accuracy of the process on a sample of sublimed indigo, he analyses 
the cruae product as follows : — The washiugs with acid, soda, alcohol, 
and hot water are perfoimed in a perforated platinum cmcible, 
closed with asbestos, and connected w ith a filter pump. The asbestos 
containing tbe indigo-blue is then boiled with sulphuric acid and a 
drop of mercury, and the ammonia so produced estimated as usual. 

L, i)E K, 
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action of, on salivary diges- 
tion, 592. 

— action of phosphoruB tri- 
chloride on, 170. 

affinity (dissociation) con- 
stants of, 257. 

— bibasie, thermochemistry of, 

968. 

effect of, on the digestion of 

proteids, 751. 

— heats of dissolution and solu- 

bility of, in various alcohols, 1314. 

isomeric, dectrical conduo- 

tivily of, 517. 

— unsatorated, addition of the ele- 
ments of idcohol to the ethereal salts 
of, ^Traits., 468. 

intramolecular change in, 

452. 

volatile fatly, amoimt of, in rancid 

butter, 130. 

Aoonine, GlhbAjrs., 286. 

Aconitic acid, action of phosphorus 
pentadiloride on, 178. 

synthesis of, 424. 

Aconitine, 91. 

auTOchloride, Traiits., 278. 
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, Aconitine, crystalline, properties of, 
Teaxs., 276. 

ciystallographical characters of, 

Traks., 288. 

effect of heat on, Tear’S., 282. 

gold chloride. Tears., 279. 

reaction for, 1562. 

specific rotation of, Tears., 281 . 

Aconitum najpellus, crystalline alkaloid 
of. Tears., 271. 

Acr^ddehyde, action of alcohol on, 285. 
Acridines, new class of, 219. 

Adhesion at the freezing point, 969. 
Adipomslic acid, 174, 175. 

Adonin, 1501. 

Adonis amurensist glucoside from, 1501. 
Affinity and magnetism, connection be- 
tween, 1146. 

and partition coefficiejots in im- 
miscible solvents, 1148. 

coefficients, determination of, 796- 

constants of organic adds, 257. 

of organic bases, 638, 1149. 

Aguilarite, 1327. 

Am and carbonic anhydride, compres- 
sibility of mixtures of, 258. 

and hydrogen, oompressibility of 

mixtures of, 634. 

estimation of carbonic anhydride 

in, 1290. 

— — gravimetric comporition 1416. 

Priestley’s method of estimating 

oxygen in, 362. 

Au>pnmp, automatic mercury, 640. 

gls^, 1414. 

Alanine, condensation of, 'with benseue- 
sulphonic chloride, 202. 

Albite fsom Pouzac, Hauts-Pyx^nfies,, 
408. 

from Sigterfi, 1438. 

Albumin, bc^viour of, when heated 
-with water or acids under pressure, 
1269. 

decompodtion of, in fasting, 1524. 

detection of, in bacterial urines, 

136. 

egg, action of glycerol on, 589. 

crystahine, 1122. 

free from ash, 477, 1268. 

effect of increased mus^ activi^ 

on the decomposition of, 1524. 

formation of carbamide from, 95. 

Hamack’s ash-free, 477, 1268. 

in urine, volumetric estimation of, 

627. 

— new test for, 186. 

opticid estimation of, in urine, 

1403. 

seat of the regeneration of, from 

peptone, 234. 

Albumins, action of alcohols and alde- 
hydes on, 947. 
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Xllnimoses, action i>f alcolials and olde- 

fajdeson, 944'. _ 

patlxological significance of, /Gl. 

Alcaptonxvia, 1128. 

Alcoliol and -water, solubility of some 
substances in a mixture of, 79d. 

compound of, with, sodium bi- 

sulpbide, 1170. 

conTersion of, into aldehyde by 

“ champignon du mugueV* 8^. 

cxxL^, purification of, 997. 

■ — denaturised, estimation of acetone 
in, 1142. 

detection and estimation of, in 

corpses, 118. 

estimation of. by oxidation with 

potassium dichromate and sulphuric 
acid, Tbass., 93. 

emulation of the impurities in, by 

Bose’s method, 3 555. 

infinence oi^ on proteid meta- 
bolism, 1272, 

Alcohols, action of, on animals, 1393. 
— action of propaldehyde on, 284. 

d&ydxic, derived from iaobnt- 

aldehyde, 81. 

esQznaiion of, in brandy and spirila, 

503. 

— > &tiy, action of iodine on, 656. ^ 

hi^er, in commercial spirits, origin 

of, 813. 

production of, in fermenta- 
tion, 411. 

metidlie derivati-Tes of, 656. 

Aid^yde. See Acetaldehyde. 
Aldehyde-ommonia, action of, on ani- 
mal^ 1393. 

Aldehyde-blue, 1071. 

Aldehyde-green, 1070. 

constitution of, 1072. 

Alddbydes, action of, onthioamides, 831. 

action of zinc ai^ ethyl ohioracetate 

on, 169. 

aromatic, and aromatic amines, 

eomdensation products of, 50. 
——behaviour of, -with orthamido- 
phendb, 1363. 

compounds of camphor with, 1498. 

estiznation of, in brandy and spirits, 

503. 


Gayon’s reaction for, 1142* 

oximes of, 443. 

— potassium mercuro-Iodide as a 
xaag^ for, 624. 

— — ihio-, isomerism of, 1008. 

— - unsaturated, action of hydro- 
cyankr acid on, 37. 

Al&iydobenzoic add, meta-, 1346. 

-caelho-, action of orthodi* 


ton, 746. 
-pa«i^l846. 


Aldoximes, action of nitric peroxide on^ 
316. 

configxmition of stereoisomctric, 

439. 

AlgarobiUa, tannin of, 918. 

Alieyclie homology, 1097. 

Alizarin, a-amido-, 1077. 

— a-nitro-, 1077. 

Alizarin-blue, hydroxy-deri-rathes ot, 
1382. 

o-ddation of, 1240. 

Alizarin-hlue-green, 1382. 
Alizarin-bordeaux, 935. 

Alizaiincyauin B, 935. 

Alizarin-green, 1383. 

oxic&tion of, 1240. 

AlLsarin-indigo-blue, 1383. 
Alizarinsulphonic adds, 934. 

Alkali, estimation of small quantities 
of, 1136. 

liahdes and oxides of the lieaxy 

metals, action between, 1413. 

hy^xides, detection of traces of, 

364. 

metals, spectra of the, 137. 

salts, influence of the hydroxides 

on the solubility of, 1318. 
Alkdimetric solutions, standardising,. 
959. 

Alkalimetry, potassium iodate as original 
standard for, 614. 

Alkaline earths, estimation of the per- 
oxides of, 245. 

Alkalis, iodometiio estimation of, 360. 
Alkaloid, crystalline, of Acomtum nape!- 
Itts, 271. 

formed in the cultivation of the 

swine fever bacillus. 476. 

from Chrysanthemum cinerarUe- 

folium, 333. 

from Tylophora asthmatiea, 

12GG. 

new, from Conium maculatum, 

1119. 

Alkaloids, ammonium selenite as a re- 
agent for, 15G2. 

detection and estimation of, in 

corpses, 119. 

from plants growing in tbe Butch 

Indies, 334. 

— from the roots of Sanyuiuaria 
canadensis and Chelidonium majust 
843. 

from the seeds of Delphinium 

stephisayria, 842. 

of Belladonna, 748. 

— ^ of Ckelidonitm majus, 229, 843, 

— of Corydalis cava, 1266. 

— of Sabadilla seeds, 844. 

of the areca nut, 94, 1520. 

of the rhizome of Veratimm alhumr 

87,230* 
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jllkaloids, total, estimation of, in oin- 
cliona bark, 1402. 

Alkan na root, detection of tlie colouring* 
matter of, 372. * 

Al^l iodides, action of, on acetoacetates, 

— - — action of, on sodium deriva- 
idves of phenols and cresols, 796. 
AlkjlaUykemithiocarbazides, conTersiou 
of, into isomeric bases, 548. 
Alkylammonium chlorides, dissym- 
metiy and optical actirity o:^ 1002. 
Alkyl-compounds of eadmium and mag- 
nesium, 682. 

Alkylisoaldoximes, additive compounds 
of, 1477. 

Alkylisophthalic acids, 1064. 

Alkyloxides of sodium, oxidation of, by 
atmospheric oxygen, 1332. 

preparation of, 657. 

Alkylpjridylammonium salts, reduction 
of, 1388. 

Alkylthiosinamines, conversion of, into 
isomeric bases, 648. 

Alkyltricarballylic acids, synthesis of, 
546. 

Alhuiite, 155. 

Allantom, thermochemistry oi^ 1448. 
Allocinnamic acid, 832. 

— — — condensation of, with phenols, 
1484. 

AHoisomerism, 1184. 

AUomncic acid, 1193. 

Alloxan, theimochemist^ of, 144S. 
Alloxantin, thermoehemistiy of, 1448. 
AUoxazine, 1341. 

Alloys, electrical reristanoe 5. 

mriting point of certain, 643- 

new method of making, 805. 

ternary, 267, 1158. 

triple, of gold, cadmium, and tin, 

freezing points Trajxs,, 936. 

Allyl alcohol, 1442. 

and methylbenzenes, conden- 
sation products of, 1462. 

fluonde, 409. 

tribromide, molecular refraction 

and dispersion of, TnAiirs., 295. 
AUylacetie acid, dibromo-, 1453. 
molecular refiraction and dis- 
persion of, Tbaits., 295. 

AUylanisod, ortho-, molecular refrac- 
i^n and dispersion of, TbJlKS., 295. 
AHylbenzene and pzopienylbenzene de- 
rivatives, discrimination between, 551. 
AUylbenzylthiocarbamide, Tsans., 559. 
AUylhydzwtamide, 93. 

Allylhydiastelhe, 93. 

Allylhydrastimide, 93, 

— • allyl iodide, 94, 

Allylhyaxastine, 93. 


Allylphenylhydrazonephtlialdebydic 
acid, 1371. 

AIlyltHocarbimide, copper compound 
of, 818. 

Allylthiouramidocinnamic acid, ortho-, 
198. 

Alumina and iron oxide, estimation of, 
in phosphates, 114, 1138. 

estimation of, in bread, 114. 

estimation of, in phosphates, 5()1, 

963. 

estimation of, in phosphatic ma- 
nures, 245. 

estimation of, in sodium aluminatei 

365. 

separation of ferric oxide from, 

1293. 

volumetric estimalaon of, 365. 

Aluminium, action of nitrosyl chloride 
on, Tuans., 659. 

— and iron oxides, alcohol method of 
estimating, in phosphates, 1138- 

bromide and chloride, rationale of 
reactions in the presence of, 182. 

chloride, melting point and crya- 

tallme form of, 1426. 

detection and estimation of antall 

quantities of, in iron and steel, 501. 
SectrometaUurgy of, 525- 

— estimation of, in rock analysia, 
768. 

— .■■■ estimation of, in the oommereial 
metal, 114. 

fluoride, dissociation of, 806, 

-fused, rifictrolysis of, 152. 

• — - influence oi^ on the freezmg point 
of gold, 1161- 

— — - oxide, solubility in carbonic arid 
^ water, 151. 

I phosphate, 151. 

solnbility of, in acetic acid, 

I X14i- 

i ^ts, molecular refraction and dis- 

persion of, in solution, Tsans., 596. 

selenites, 262. 

Alnnite from Cobiado, 1328. 

A malgama, 986. 

— change of property of, by r^aaied 
fusioxi, 8. 

electrolytic estimation of metals 

as, 1558. 

Amanita mappa, sugars in, 103* 

— fat of, 1285. 
Amarantite from Chili. 274. 

AmaryUhie, 1122. 

Jbnarpllin belladonna, alkaloid from, 

1122. 

formosisaima, alkaloid from, 11^ 

Amethyicamphophenolsalphomc arid, 
324. 

Amides, acid, action of acid cbloxides 
on, 57. 
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Amides, aromaac, reduction of, 561. 

physiological action of, 1282. 
Amidmes, 60. 

Amido-acids, condensation products of, 
■with benzenesulphonic chloride, 202. 
Amidoazo-compoonds, cryoscopic ex- 
periments with, 1211. 

ortiio-, derivatives of, 839. 

Amido-derivatives, action of nitrous 
acid on, 292. 

Amido-group, displacement of halogens 
by, 36. 

reagent for, 49. 

Amidosidphime dithiocarhamidosulph- 
inites, 557. 

Amidoximes, 538, 697. 

sulphur derivatives of, 557. 

Amines, action of picnc acid chloride 
on, in presence of alkali, Tbais’S., 
714. 

— - aromatic, and aromatic aldehydes, 
condensation products of, 50. 

colour reactions of, 433. 

nitration of, 692. 

tertiary, action of phosphorus 

ehloiide on, 435. 

action of selenyl chlor- 
ide on, 696. 

fatty, halogen derivatives of, 
1472. 

— paraffinic, action of water on 
normal salts of, 797. 

phenyisulphonic chloride, as a 

reagent for, 49. 

secondary, action of, on imido- 

ethers, 37. 

— aromatic, action of thionyl 

chloride on, 74. 

Ammelidoacetie acid, 163. ^ 

Ammonia^ action of picnc chloride on, 
Teaits., 715. 

comhmation of, with chlorides, 

643. 

diffusion of, through water and 

through alcohol, 1147. 

molecular refraction and disper- 

rion of, in solution, Tba27S., 595. 
Ammoniacal compounds, effect of, on 
hepatic glycogen, 1527. 

Ammonium acetate, magnetic rotatory 
power of solutions of, Tbaks., 984. 
chloride, dissociation ot, 1-415. 

— vapour density of, 1407, 

Pboo., 1891, 2. 

fluoTOxymolybdotes, 18. 

formate, magnetic rotatory power 

of solutions of, TuAirs., 982. 

— nitride, 525. 

nitrite, catalytie deoomposirion of, 

412 . 


Ammoi ti persulphate, Teaists., 777. 

pi Kite, magnetic rotatory 

powi ' solutions of, Tbaks., 985. 

pj III phite, 151. 

rf 1 a nitrite, 809. 

sul ind nitrates as manures, 

1545 

molecular refraction and dia- 

persiit' 1 1 Mil solution, Tbans., 595. 

v'alue of, as food for fer- 

menl- 1 1 ’ other plants, 1135. 

till ipUubphate, 1238. 

111 umiluoride, normal, action of 

amiiii ’ll I >n solutions of, 271. 

tuu.skivanadates, 18. 

AmmoiiMi i -compounds, substituted, 

736,121^ 

asymmetry of nitrogen 

in, Pi 1891, 39. 

Ampin If Its artificial formation of, 887. 
Amphihti^ili from Habendorf, in Silesia, 
23. 

Amyl ImiIioI, the fourth primary, 
998. 

foi» 1 lie, molecular refraction and 

disptu-iitii of, Tbaits., 295. 

Amylauuiic carbonyl ehloioplatimte* 
hydrtx hloride, 1163. 

Am>lamuies, 169. 

Amyl-deri^atives, active, 281. 

Amylen% , nation of chlorine on, 534. 

actu in of phosphorus pentachloride 

I on, 53(. 

actitm of potassium cyanide on 

halo|.e>i derivatives of, 161. 

ha^ n derivatives of, 533, 809. 

liidrabromide, dissociation of, 

undt r I* w pressures, 970. 

nil *1 ular refraction and disper- 
sion I'sANS., 295. 

mil »-ate, decomposition of, with 

sodium (thoxide, 1005. 

derivatives of, 1004. 

AmyleiuMMlrolomine, 1004. 

Amylent nil rol-o-naphthylarnine, 1005. 
Amyhmt uU rolorthamidoquinolina 
1005. 

Amylenect. iction of bromine on, 810. 
Amylhe\j liiuiuoline, amido-, 1104. 

mtro-. 1104. 

Amylpb* ndnthiosinamine, 549. 
AmyltlnoBiuamine, 549. 

Amyrin, /- and /3-, 165. 

actlates, ife. 

ben/tates, 166. 

broui-a-, and its acetate, 166. 

briTu-3-, aud its acetate, 166. 

Analysib, elementary, by on electro- 
thermal method, 621. 

y- new potash aj^paratus for, 621. 

— murochemicai mineral, reactions, 
for, 766. 
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Ai^l^sis, qualitative, dry reactions in, 

Anethoil, action of light on, 1347. 

Anodic acid, action of bromine on, 39. 

Anhydroacetonephenanthraqninone, 

TaAJtTS.,105. 

Anhydroocetylorthamidobenzamide, 
nitro- and chloro-derivatiTes of, 

Anbydroaconitine, formation and pro- 
perties of, Tjuns., 283. 

gold chloride, Tbans., 286. 

Anhydroaldolparaiosaniline hydro- 
cMoride, 1071. 

Anhydroeegonine dibromide, derivatives 
of, 66, 66. 

hydrochloride, action of hydrogen 

bromide on, 94. 

Anhydrogeraniol, 655. 

Ainhydrotimbotn, 939. 

Anhydrotiicarballylic add, 680. 

Anilguanidine, 1471. 

— action of ethyl acetoacetate on, 
1472. 

Anilides, physiological action of, 1282. 

Anilidoaoridines, 1232. 

Anilidoacridylbenzoic acid, 1234. 

Anilidobenzanilide, metanitropara-, 305. 

Aiulidobenzoic add, metanitro-orth-, 
304. 

Anilidobenzonitrile, metanitro-ortho-, 
306. 

metanitropara-, 305. 

Anilidodichlorhydrozyquinoline, 1250. 

Anilidoformylc^phor, 573. 

Anilidoglutfuranil, fi-, 741. 

Anilidoglatario acid, condensation pro- 
ducts of, 567. 

Anilidohydroxychlorethoxyquinone, 

904. 

Anilidoisonaphthylrosinduline, 1044. 

Anilidomethylacridine, 1233. 

Anilidonaphthaqninonedianil, 1045. 

Anilidopalnutic add, a-, 821. 

Anilidophenylacridine, 1233. 

Ajulidopropylphthalin^e, 1473. 

Anilidoqninolineqmnoneanilide, chlor-, 
1251. 

AniUdostearic acid, a-, 1336. 

Anilidotricarballylic acid, 680. 

AniUdotridiloroketodihydroqainoline, 

1251. 

Aniline, action of, on arsenic chloride 
and bromide, 901. 

action of picric chloride on, 

Tbaits., 715. 

action of sulphur chloride on, 

1202. 

aUocinnamatc, 832. 

combinations of metallic sulphites 

idth, 1030. 

compounds of, with mercuric 

chloride, 1030. 


Aniline, hydzofiuoride, metanitro-, 554. 

metabromoparauitro-, 565. 

metachlor-, sulphonation of, 1489. 

parachlor-, sulphonation of, 148S. 

poisoning by, fes. 

selenite, 393. 

symmetrical dinitro-, 1030. 

thionyl-, 310, 

Aniline-bases, crysoscopic experiments 
with, 1211. 

Aniline-carbonyl-chloroplatinite hydro- 
chloride, 1163. 

Anilpyruvic add, 1054. 

Aniluvitonic add, oxidation of, 1092. 
Animal organism, action of yeast on, 
237. 

fate of morphine in, 479. 

synthesis A fatty adds in. 

737. 

tissues, electrolysis in, 697. 

estimation of mercury in, 962. 

Animals, action of definitely related 
chemical compounds on, 12^9, 1393. 
idiosyncrasy of certain, with re- 
gard to phenot 762. 

respiratory exchanges in, 592. 

Anisaldehyde and poranitrobenzyl 
cyanide, condensation of, 208. 

orthoehlor-, production of, from 

paranitrotolnene, 703. 

Amsaldoxime, orthodilor-, 704. 

Anisic add, orthoehlor-, 7D4. 
Anisodichlorhydrin, 708. 

AnisoH hydrochloride, metaparadi- 
amido-, 431. 

AnisonitriLe, 712. 

Anisyl bisnlphide, 1051. 
Anisylmercapton, 1051. 

Anniversary meetmg, TsAiini., 435. 
Anthochroite andviolan, idenf^ of, 407. 
Anthophyllite from Franklin, Iforth 
Carolina, 529. 

from the Lizard, 276- 

Anthracene, action of nitric acid on, 
Tb^s., 634. 

boiling point of, 1240. 

conversion of ciunamene dariva- 

tives of aromatic hydrocarbons into, 
207. 

ethyl nitrate, Tbajts., 648- 

action of hydrogen 

iodide on, Tbabb., 647. 

• methyl nitrate, TsaKS., 648- 

Anthianilic add, 1217. 

Anthrapuipurin, conversion of anthra- 
qninone-iS-disulphonic add into, 934. 
Anthraqnmone, formation of, frona 
orthobenzoylbenzoic acid, Tbaks.. 
1012. 

Antbiaquinonedisulphonio adds, a- an^ 
conversion of, into fiavopuxpuxiz 
and anthzapurpurin, 934. 







Aathraquinone-senes, dyes of tlie, 935. 

Antibrone, xiitroso-, action oi nitric acid 
on, TsAifs., 641. 

■ — nitiosonitro-, Tbans., 639. 

action of sodium sulphide on, 

IIbans., 640. 

psendonitroso-, Tbans., 645. 

Ant imo ny, action of nitrosyl chloride 
on, Teaks., 661. 

-and arsenic, distinction between, 

364. 

separation of, 1433. 

— and tin, separation of, 366. 

detection and estimation of, in 

corpses, 120. 

electrolytic estimation of, as amal- 
gam, 1554. 

estimation of, by Marsh’s method, 

115. 

pentasulphide, 1432. 

precipitation of, from solutions of 

tartar emetic, 1139. 

separation and estimation of, 

1295. 

trichloride, sublimation of, 1160. 

Antipyretics, phytiological action of, 
602. 


Antiseptic action of methylene fLnoiide, 
353. 

■ ■ — properties of sodium fluoride, 237. 

Antierite, 1435. 

Apatite tern Ciply, Belgium, 528. 

Apione, redaction of, 1500. 

Apiozdtrile, 712. 

Apion^lgljroxylic acid hydrazone, 711. 

Aplysus, pigments of the, 96. 

Apoaconitine, formation and properties 
of, Teaks., 288. 

Apoglutin, 232. 

ArabinanMgalactangeddic add, Teaks., 
1039. 

Arabin-gronp, gums of the, Teaks., 
1029. 

AxaMnose, confignration of, 1175, 1446. 

estimation of, 1143. 

jErom wheat bran and lye bran, 

33. 

Areca nut, alkaloids of the, 94, 1520. 

AjecaSdine, 94^ 

ethyl ether, 95. 

Arecoliue, 94. 

Aigentous compouuds, 983. 

Aiffidin^ formation of carbamide by 
the dewmposition of, 1521. 

Aromatic alkyl ketones, oxidation of, 
199. 

. oompounds, action of halogens in 


new m^od of iodalion in, 

9Qh 
e, 901« 


Arscnanilidodmiethoxide, 901. 
Arsendiamhdobromide, 902. 
Arsendiauilidocliloride, 901. 

Arsenic acid, reduction of, in analysis, 
244. 

Arsenic, action of nitrosyl cliloride on, 
Teaks., 662. 

and antimony, distinction between, 

364. 

— separation of, 1433. 

detection and estimation of, in 

corpses, 121. 

separation of copper from, by Ibe 

electric current, 114. 

trifluoride, 265 

Arsenic-reaction, Bettendorf’s, 1290. 
Arsenious oxide solutions, 1418. * 

Asafoetida, ethereal oil of, 322, 464. 
Ascitic fluid, mucoid substance in, 
1127. \ 

Ash, estimation of, in raw sugar, 129A 
Asparagine, action of Bacillus pyocymi\ 
cus on, 1132. 

importance of, for feeding, 1525. 

s^thesis of, 176. 

Aspartic add, condensation of, witl 
benzeuesulplxomc chloride, 202. 

thermochemistry of, 967. 

AspergiUm, 751, 1089. 

Assimflation by lichens, 1132. 

chlorophylUc, of trees with rec 

leaves, 102. 

of mineral salts by green plants, 

604. 

of nitrogen by plants, 855, 

Association hypothesis, 1410. 

— — and its relation to the theories 

of Olansius and Van’t Hoff, 890. 

— cersus dissociation in solutions, 
972. 

Atacamite, action of water on, 1423. 

from Chili, 275. 

Atomic -weight and magnetism, relation 
between, 518. 

determinations, concordance 

in, 390. 

of beryllium, 881. 

of bismuth, 27l, 525, 1324, 

of cadmium, 390, 399. 

of chromium, 882. 

of copper, 806. ' 

of fluorine, 15. 

of lanthanum, 881. 

of osmium, 884. 

of oxygen, 1164. 

— of rhodium, 646. 

> - — — ■ of samarium, 985. 

wdghts, 877- 

and tho densif 7 of liquids 

1315. 

of the platinum metals, 885# 

unit of, 523. 
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Atropamine, 228. 

ami its derivatiyes, ^4B, 

Atropine, reactions for, ^72, 

Auric sulphide, 526. 

Auxichlacite, 886. 

Auroauric sulphide, colloidal, 1162. 
Aurous sulphide, colloidal, 1162. 
Australene, chauge of rotation of, 
TttANS., 727. 

hydrochloride, Tbaits., 728. 

Autocatalysis, 1151. 

Axinite, 1329. 

formula of, 1168. 

Azimidopara(para)toluidobeuzoic acid, 
306. 

Azines of the uric acid group, 1341. 
Azobeuzene, dinitrochloro-, 1361. 

dinitromotamido-, 554. 

dinitroparamido-, 554. 

orthonitroidloiuetachloro-, 1361. 

parabromo-, 211. 

— pariodo-, 211. 

trinitrochloro-, 1361. 

Azobeuzencchlorobcuzamide, 1037. 
Azobenzeneinduliue, ainido-, 1046. 
Azobenzenemetahjdroxybeuzoic acid, 
1037. 


Azobenzenenitroparachlorazobenzene, 
trinitronitroso-, 907. 
Azobenzencparachlorazobenzene, tri- 
nitrouitroso-, 907- 

trmitrosonitro-, 907. 

AzobenzeneparachloTophenylhydrazme, 
tetranitro-, 907. 

trinitronitroso-, 907. 

Azobeuzenrahenylhydrazine, tzinitro- 
nitroBo-, 967- 

Azobenzene-)3-resorcjlic acid, 1037. 
Azob6uzenesaIicylieacid,aud its deriva- 
tives, 1086. 

Azo-derivatives, 1035. 

■ of j8-naphthylamine,TEAJErs., 372. 

Azoimide, 56, 394, 524. 

formation of, from dinifcrotriazo- 

benzene, 1473. 

Azonium bases, 1108, 1109. 

Azonium compounds, 945. 
Azo-orthotoluidinc, ortho-, TkA2{b., 
1016. 


Azoparametho^toluene, 1232. 
Azorthotoluquinoline, 828. 
Azosulphimeearbohydrosulphides, 557. 
Azotobne, 1046. 

Azoxazoleearboi^lic add, 827, 
Azoximes, 538. 

Azoxyhenzene, dinitixwoparaDhlor, 905. 
Azoxyorthotoliudine, para-, Tbaks., 
1016. 

Azoxyortbotoluquinoline, 328. 
Azoxyparamethoz^ptoluene, 1232. 
Azor^e^ crystallised, from Arizona, 992. 


B. 

bacillus aeidi liBvolactici, 666 . 

ethiiceHcuSf fermentaiion of cal- 
cium glyeerate 1^, Tbabs., 81. 

Teaks., 601. 

of svnne fever, ptomaines formed 

in the cultivation of, 476. 

-pyocffanieuSi transformation and 

olimination of nitrogenous organic 
matter by, 1132, 1394. 

tubercle, cultivation products oi‘, 

762. 

suaveoJens, 1284. 

Bactmua from flour, 1532. 

living, osmotio experiments ■with, 

1131. 

substances -which favour the deve- 
lopment of, 100. 

Bacterium £^iiecro^enum, viscous mate- 
rial formed by, 1391. 

souring, 6(fe. 

Balance shed of the Chemical Society 
from March 20, 1890, tUl March 19, 
1891, Teaks., 448. 

of the Bosearch Fund from 

March 20, 1890, till March 11, 1891, 
Teaks., 449. 

Balsams, excretion of, in the urine, 600. 
Barium chloride, combination of, with 
ammonia, 643. 

— electrolysis of, 1421. 

double chloride and diihionate of, 

16, 

estimation of, as sulphate, 1137. 

estimation ci, in rock analysis, 768. 

— fluoride, crystalline, preparation 
of, 1156. 

hydride, 1166. 

hydroxide, commercial, analjds of, 

499. 

persulphate, Teaks., 779. 

rhodium nitrite, 809. 

salts, molecular refraction and dis- 
persion of, in solution. Teaks., 593. 

— titration of, 115. 

separation of, from strontiazn, 

110 . 

from caldum, 500, 1552. 

strontium and calcium, separation 

of, 111. 

subchloride, 1421, 

tungstovanadates, 18 l 

— zirconate, 1482. 

Barium-group, analysis of, 364, 

Barley, change in the nitrogenous sub- 
stances in, during germination, 489. 

digestibility of, 596. 

genninatin^ influence of tempera- 
ture on, Teaks., 664. 

non-nitrogenous extract-substance 

from. 957. 
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Baijtes from Bamelange, 1436. 

Basfdt of the Stempcl near ITarburg, 
1440. 

Basaltic rocks of Hessen, 1440. 

Base, new, from epicblorhydnn and 
phenyllijdrazine, 582. 

Bases, action of acid cblondcs on, in 
presence of alkalis, 203. 

nitrogenous, in seeds, 490. 

organic, formation of, by tlie 

decomposition of protetds in tbe 
vegetable organism, 736. 

organic, action of acid cbloiides 

on, in presence of alkalis, 181. 
affinity of, 638, 1149. 

■ endothermic and exothermic 

reactions of, 377. 

new class of, 581. 

primary and secondary, alkylation 

of, by potassimn alkyl sulphates, 1118. 

■ - y^ocity coefficients of, 1413. 
Batteries, secondary, 3, 514, 777. 
Battery, copper oxide, 1405. 

gas-, 374. 

Beans, assimilation of nitrogen by, 
1539. 

digestibility of, 695. 

Beer, a^ysis of, 368. 

— non-nitrogenous extract-snbstance 
from, 957. 

Beeswax, analysis of, 131. 
ble^lubg of, 625. 

detection of paraffin in, 123. 

Beet, sugar-, experimental plots of, at 
Grignon, in 1890, 493. 

gummy exudation from the, 

284. 

Beetroot, economy of phosphoric acid 
in the growth of, 613. 

loss of sugar in, 103, 

— seed, analysis of, 764. 

Behenic acid, heats of combustion and 
formation of, 11. 

Behenoho acid, heats of combustion 
and formation of, 11. 

Belladonna, alkaloid of, 748. 
BeBamarine, 1122. 

Benzalbenzamide, 194. 

Bexusalcamphor, 1498. 

Beuzaldebyde, action of, on pbenylthio- 
carbimide, ^akb., 67. 

action of snlphur on, 1049. 

and paranitrobenzyl cyanide, con- 
densation of, 208. 

— condensation of, with phenols, 
1234. 

2 : 4-diehloio-, and its deriyatiyes, 

450 . 

r- 2 s 5-diehloro-, and its deriyatiyes, 
450. 

4WBkaifoT0-, and its deriyatiyes. 


Benzaldehyde, metachloro-, and its de- 
riyatiyes, 448. 

— metanitro-, condensation of, with 
quinaldine, 329. 

— —products of condensation of, 
with phenol and resorcinol, 1346. 

nitro-, and paranitrobenzyl cyan- 
ide, condensation of, 208. 

nitrocbloro-, 704. 

orthochloro-, and its deriyatiyes, 

448. 

orthonitrometacbloro-, 1(^8. 

paracbloro-, and its deriyatiyes,, 

449. 

a-thio-, 1050. 

jS-thio-, 1050. 

y-tbio-, 1049, 1050. 

Benzs^ehydephenylhydrazonc, meta- 
cbloro-, 1098. 

Benzaldebydesnlphonic acid, 720. 
Benzaldine, thio-, 1050. 

Benzaldoxime ethyl ethers, a- and 
paranitro-, 1476, 1477. 

— methyl ethers, a- and jS-, para- 
nitro-, 1476, 1477. 

— jS-paranitro-, 1035. 
Benz^doximeorthocarboxylic anhydr- 
ide, 1369. 

Benzaldoximes, action of phenylcarb- 
amide on, 193. 

action of phenylhydrazine on, 

1861. 

configuration of, 439. 

— constitution of, 1354. 

isomeric paranitro-, 1476. 

BenzaldoximesulfJionic acid, sodium 

salt of, 720. 

Benzalbydiazineacetic arid, 56. 
Benzamide, metanitroporamido-, 305. 

nitramido-, 916. 

orthamido-, formyl and oxalyl de- 
riyatiyes of, 908. 

orthobromo-, 296. 

pambromometanitro-, 306. 

salicylate, 61. 

sodium deriyatiyes of, 58. 

Benzamiffine, action of aldehydes on, 60. 

action of, on the ethereal salts of 

aromatic orthohydroxy acids, 60. 

sahcylate, 60. 

Benzamidocaryacrol, amide-, 48. 
Benzamidopjruyic acid, 923. 
Benzamidothymol, amide-, 46. 
Benzanilide, metabromo-, 1237. 

— parabiomometanitro-, 305. 
Benzamlme sulphite, 716. 

Benzene, action of camphoric anhydride 
on, 324. 

action of chlorine on, in presence 

of sulphuric arid, 1196.' 

^d its deriyatiyes, physiological 

acfcifm of. 1271). 
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Benzene and its halogen deiiyatiTes, 
molecular yolumes of the saturated 
yapours of, TBAjra., 125. 

constitution of, 44, 632, 634, 897. 

a- and ]3-dibromodinitro-, 45. 

dinitroehloro-, 1031. 

effect of temperature on the re- 

fraotionaiid dispersion of, Tbaits., 291. 

fluoro-, reraMition and dispersion 

of, 774. 

halogen deriyatlyes of, physio- 
logical action of, 1279. 

hezachloride, «- and /3-modi6ca- 

tions of, TBAifs., 165. 

hezacdilorides, 1196. 

— homologues of, physiologicid action 
of,1280. 

iodatiion of, 1197. 

iodopentachloro-, 1197. 

— metachloronitro-, sulphonation of, 
1489. 

molecular refraction and disper- 
sion of, Tbatts., 295. 

— — orthodibromo-, deriyatiyes of, 44. 

parachloronitro-, sulphonation of, 

1488. 

pnriiy of, 684. 

relation between the spectrometri- 

cal constants and chemical constitu- 
tion of, 630. 

spe^o yolume of, Tbaitb., 44. 

structural formula of, 1343. 

symmetrioal trisubstitution deriya^ 

tiyes of, 1030. 

tribromodinitro-, action of sodium 

alhyloxides and phenoxides on, 1024. 

— tribromotrmitro-, action of ^ium 
alhjlozides and phenoxides on, 1024. 

— unsymmetricai trinitro-, 429. 
Benzeneazo-a-dimethylnaphthylamine, 

470. 

Benzeneazo-a-ethyliia]^hthylamine, 470. 
Benzeneazomalonic acid, 922. 
Benzeneazo-|3-naphthylamine, action of 
ald^ydes on, Tbajstb,, 380. 

action of nitricacidon,TBAri's.,379. 

orthonitro-, T&LNS., 873. 

Benzeneazo-j3-na[dithylammes, nitro-, 
acetyl deriyatiyes of, TsAiirs., 375. 

formation of pseudazimides 

from, TsAJsrs., 378. 
Benzeneazo-ar.-octohjdro-)3-naphtha- 
quiualdine, 1% 1513. 
Benzeneazo-ar.-octohydzo-^naphtha- 
quxnaldine, 2\ 1513. 
Benzeaeazo-ar.-octohydro-/3-naphtha- 
quinolme, 1^'-, 1512. 
Benzeneazoline-ar.-octohydro-a-naph- 
thaguinoline, 1261. 
BenzeneEUEO-ortdio-xylidine, 1205. 
Benzeneazoparacresol, orthonitro-, 1210. 
Benzeneazophenyl phosphate, 301. 


Benzeneazophcnylisoxalone, 468. 
Benzeneazoquinohne, a-, 1509. 
Benzeneazotetrahydro-a-naphthaquinol- 
ine, 1259. 

Bonzencazotetrahydro-iS-naphthaquino]- 
ine, 1"-, 1310. 

Benzeneazotziphcnylpyrazole, 319. 
Benzenediazobenrylao^de, dry decom- 
position of, 555. 

Beiuenediazodimethylamide, prepara- 
tion of, 556. 

Benzenediazopiperidide, dry decomposi- 
tion of, 555. 

Benzenedisulphothio&ulphonic anhydr> 
ide, 925. 

Benzenehydrazoquinoline, a-, 1609. 
Benzeneinduhnes, 1046. 
Benzene-nucleus, substitution of the 
anilido-group for halogen atoms in 
the, 304. 

Benzenes, chloro-, thermochemistiy of, 
1311. 

nitro-, physiological action of. 

1280, 1281. 

Benzenesulphinic acid, 203. 

acids, hydrolysis of ethereal 

of, 1229. 

Benzenesnlphonatesof aromatic radicles 
568, 569. 

Benzenesulphone-jS-alanine, 1459. 
Benzenesulphonic acid, action of iodine 
on the calcium salt of, 1226. 

chloranndo-, 1488. 

chloronitro-, 1488. 

chloride, condensation prodncts of 

amido-acids with, 202. 

iodide, 719. 

thioanhydride, 926. 

Benzenethiosulphonic thioanhydride, 
925. 

Benzenold acid chlorides, action of alum- 
inium chloride on, Pboo., 1891, 70. 

deriyatiyes, nitration of, fettoc., 

1801, 89. 

BenzenylalLylthiouraimdoxime, 561. 
Benzenylamidine benzenyldioxytetrazo- 
tate, 1040. 

thiosulphate, 659. 

Benzenylamidosulphine benzenylsnlph- 
imedithiocarbamate, 559. 
Benzenylamidoxime, action of carbon 
bisulphide on, 559. 

oxalate, 638. 

Benzenylamidoxuneoxalic add, 538. 
Benzenylazosiilphimecarbanilide, 558, 
560. 

Benzenylazosulphimeearbobisulphide, 

559. 

Benzenylazosulphimecaxbohydrosulph- 
ide, 559. 

Benzenylazosulphimecarbonitrosoanil- 
ide, 561. 
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Benzenylazosnlphimeearboparabrom- 
anilidp, 561. 

Benzenjlazosnlpbimecarbotbioetlijl 
ether, 560. 

Benzenylazoxunecarboparatoliiidide, 

561. 

Benzenjldioxytetrazotic acid and its de- 
rivatiyes, 1040. 

metanitro-, 1040 

reduction of, 1041. 

Benzenylnapbthylenediamine, ajS-, 1239. 
Benzenyloxytetrazotic acid, 1042. 
Benzenylparatolyltbiouramidoxime, 
558,661. 

Benzenylpbenylenediamine, 13Y8. 
Benzenyltetrazotic acid, 1042. 
Benzhydroxamic acid, constitution of, 
697. 

Benzhydrylamine, bomologues of, 1479. 
Benzidnie, oxidation of, in the animal 
organism, 1529. 

synthesis of a diamidoearbazole 

from, 227. 

Benzidbie-colonring matters, 1231. 
Benzidbnedisulphonic acid, deiiyatires 
of, 929. 

Benzidinemetasnlpbonio acid, deiiva- 
tives of, 313. 

— metadiamido-, 313. 

• — inetadinitro-, 313. 

Benzidylpbtbalaldeliydic acid, 1370. 
Benzile, action of earbaimde and tbio- 
csxbamide on, 725, 726. 

and pbenylortbopbenylenediamine, 

base from, 1109. 

condensation of, 'vritb ortbamido- 

di] 5 benylamine, 945. 
Benzileamidobenzamidotbymol, 1363. 
BenzHedioxime, action of phosphoric 
sidpbide on, 1238. 

Benzuedioximes, configuration of, 440. 
Benziledisuipbomc acid, 721. 
Benzilemonoxime, jS-, action of nascent 
by^gen on, 726. 

Bexusileoxime methyl ether, a-, 317. 

y-j 317. 

Benziloximes, ethers of, 317. 
Benzodicblorbydrin, 70S. 

Benzoic acid, hydrogenation of, 1053, 
14B1, 

metaparadiamido-, 303. 

— - nitramido’, 916. 

poiabromometamtro-, derira- 

tires of, 305. 

paxabromortbamido-, 565. 

paranitrortboobloro-, 704. 

acids, bromonitro-, 561s. 

anhy^de, new mode of formation 

od^665. 

ehloxide, oribobzoxno-, 295. 

— ikoffioidfi^SXfO. 

^ liSbdde^ 50, 


Benzoicstdpbinide, deriratires of, 1226. 

paraflnoro-, cbloro-, bromo-, and 

iodo-, 1227. 

Benzoin, action of carbamide and tbio- 
carbamide on, 725. 

Benzonitrile, action of, on organic acids, 
409. 

metabromo-, 296. 

ortbobromo-, 295. 

ortbobromometanitro-, 296- 

parabromo-, 296. 

parabromomotanitro-, 296- 

Benzonitriles, bromo-, 295. 

bromonitro-, 565. 

Benzopbenone, action of hydrazine 
hydrate on, 1358. 

benzyl ether, paracbloro-, 314. 

1 cbloro-, oximes of, 445. 

iodo-, paradiiodo- and paradi- 

bromo-, 1236. 

metabromo-, and its oximes, 1286. 

metadibromo-, 315. 

parabromo-, oximes of, 1235. 

symmetrical paradicbloro«* and its 

oximes, 1237. 

Benzophenoneoxime, action of nitric 
peroxide on, 315. 

action of pbospborio sulphide on 

1238. 

amide-, 1378. 

metadibromo-, 315. 

Benzopbenoneoximos, paracbloro-, 314. 
Benzopbenones, balogonated oximes of, 
314,1236. 

Benzopbenouesulpbonc, 1059. 
Benzopbenyldibydrokotometadiazine, 
944. 

Benzopinacoline,j9-, constitution of, 456. 
Benzotoluidine sulphite, 717. 
Benzoylacetaldebyde, action of bydr- 
oxylomine on, &1. 
Benzoylacetaldoxime, 453. 

Benzoylacetic acid and its dexiratiyes, 
Tiuns., 996. 

Benzoylacetone metbylimide, 1091. 
Benzoylamidobenzamidoibymol, 47. 
Benzoylamidocbrysene, 730. 
Benzoylamyleneketoamine, 1005. 
Benzoylamylenenitrolaimne, 1005« 
Benzoylazimide, 56. 
Benzoylbenzalbydrazme, 56. 
Benzoylbenzenebydrazo-a-napbtbol, 
1211 . 

Benzoylbenzenebydrazoparaoresol, 1209. 
Benzoylbenzoic add, antbra4g[mnime 
from, TsAisrs., 1012. 

; Benzoylcarbazole, 220, 570. 

I BenzoylcbloraUmide, 1003. 
Benzoylcyanocampbor, 1499. 
Benzoylfoimoxime, acetate, 1043, 

configuration of, 1043. 

Benzoylbydrazine, 58. 
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Benzoylhy^xyhydrazobenzene, 1210. 
Becnzoylimidopropionyletliyl cyanide, 
388 . 

Benzoylisatin, 723. 

Benzoylisatinic acid, 722. 
Benzoylisobenzaldazine, 1356. 
Benzoylmetabromonilide, 1237. 
Benzoylmetbylfcaiaine, 701. 
Benzoylorthomtrobenzylaniline, ledizc- 
tion of, 726. 

Beilzoylosotriazole, 1118. 
BenzoylpaiacMoranilide, pamchlopo-, 
1237. 

Benzoylpbenozyetbylamine, 552. 
Benzoylpbenylazometbylene, 1357. 
Benzoyl|dienylbydrazixnetb.yleiie, 1356. 
Benzoylpbenylhydpazine, Peoc., 1891, 
42 . 

Benzoylpropyl alcohol, Tba^s., 880. 

ozizne of, Teaks., 8^. 

Benzoylpseudotropeine, 1265. 
Benzoylquinol, 900. 

Benzoyltiimetliylene, ledndaon of. 
Teaks., 885. 

Benzoyltmaethylenecarboiylic acid, 
oxime of, Teaks., 883. 

— reduction of. Teaks., 884?. 

Benzoyltriphenylpropiomethylomide, 
Teaks., 147. 

— distillation of, Teaks., 148. 

Ben^l alcohol, paramido-, and its deri- 

Tatives, 695. 

bromide, nitrochloro-, 704. 

— <diloxide, action of bromine on, 44, 

1020. 

*— <^aand^ paronitxo-, condensation 
psoduots of, 208. 

dinitro^lparanitro-, 1085. 

Benzylaoetophenone, Teaks., 1007. 

oxime of. Teaks., 1008. 

reduction of. Teaks., 1008. 

Benzylamine^ action of bromine on, 
189. 

action of, on glycol chlorbydrin, 

1351. 

action of snlphur on, 189. 

compounds of, with mercuric 

chloride, 1030. 

Benzylammoninm thiocyanate. Teaks., 
558. 

Bemylaniline, action of sulphur on, 
189. 

mcleoulur refiaetion and disper- 
sion of. Teaks., 296^ 

paianitroso-, 1205. 

Ben 2 ylcamphor, 1498. 

Bmn^leinnaanio arid, 76. 
Bem^loyanoeamphor, 1499i. 

or&onitro-, 1499. 

Ben^ldinaethylsuoriboic arid, 829. 
Benzyl^plumylcarbamide, orthonitro-, 
944. 


Benzyleneimides, formation of, 88. 
Ben^lethylacetic acid, preparation of, 
914. 

Benzylethylphenyltbiocarbamide, 
Teaks., 564. 

Benzylformylcamphor, 574. 
Benzylhomopipendinie acid, 467. 
Benzylhydroxylamine and its deriva- 
tives, 1033. 

i3-nitroso-, 1034. 

— nitroso-jd-paranitro-, 1035. 

tartrate, )§-, 1033. 

Benzylideneacetone, orthonitrometa- 

chloro-, 1099. 

Benzylideneaniline, 50. 
Benzylidenebiuret, 702. 
Benzylidenefenehylamme, 1087. 
Benzylideneqninaldme, metamido-, 330. 

metanitio-, 330. 

preparation of, 1098. 

Benzylidenesulphonaphtbionale, sodium 
salt of, 721. 

Ben^lidenethiobiuret, chloro-, 703. 
Benzylisobenzaldozime, mtro-. isomeric 
forms of, 1034. 

Benzylisoparanitrobenzaldozime, para- 
mbn>-, 1034. 

Ben^^lmetatoloidine, panmitroso-, 
1206. 

Benzylmetatolylthiocarbandde, Teaks., 

556. 

Ben^lmetoxylyltbiocarbamid^ Teaks., 
657. 

BenzylmethTlaniline, paranitroso-, 
1206. 

Ben^lmethylphenylthiocarbamide, 
Teaks., 562. 

B^nylmorpholine, 1351. 
Benzyl-a-naphtbjlthiocarbamide, 
Teaks., 558. 

Benzyl-i3-naphtbylthiocarbamide, 
Teaks., 559. 

Benzylorthoxnethylparafenchylamine, 

1206. 

Benzyhnthotoluidine, paranitroso-, 
1206. 

Benzylortbotolylthiocarbamide, Teaks., 
555. 

Ben^lporanitrobenzaldoxime, 1035. 
Bemyl-^-paranitrobenzylhydroxyl- 
amine, 1034. 

Benzylparaphenylenediamine, 1205. 
Benzylpaxatolyl^ocarbaimde, Teaks., 

557. 

BenOTlphenylbenzyltbiocarbamide, 
Teaks., 667. 

Benzyl|dmelio acid, attempt to prepare, 
Tba:!^., 847. 

Beiuylpiperidme, jS-, 1247. 

and its derivatives, 88. 

Benzylpiperidone, fl-, 467, 1247. 

— nitroso-p-, 467- 
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Benzylpipendylthiocarbamide, Tbaks., 
& 68 > 

Ben^lpTopylene- ^-thiocarbamide, 
Teasts., 560. 

Benzylpropylnitrainme, 1C8. 
Bcn^lpyndine and its derivatiTes, 90. 
'Bcn^ltetiahjdroqumoline, denrati^ es 
of, ‘so. 

BenzyltMocarbaimde, 1474, Tba^ts., 552. 
Benss^rltbiocarbimide, 1214. 

preparation of, Team's., 407, 552. 

Bcrbezine, 332. 

reaction for, 1561. 

Beryllium, atomic weight of, 881. 

carbonates, 151. 

hydride, 1155. 

minerals from Colorado, 530. 

oxide, reduction of, with magne- 
sium, 1155. 

phosphates, 151. 

Betatne in seeds, 490. 

Betaines of pyridme bases, 941. 
Bidiethylazimethylene, 1355. 
Bidime&ylazimethylene, 1355. 
Bidiphenylazimethylene, 1359. 
Biguanide, 1180. 

Bim, absorption of fats in the absence 
of, 593. 

— action of, on pancreatic digestion, 
96. 

— constituents, detection of, in urine, 
135. 

— electrolysis and putrefaction of, 
591. 

.. -■ . human, 598. 

influence of alhalis on the secretion 

and composition of, 950. 

influence of, on emnlsiflcation, 

948. 

inflnence of, on the fat-splitting 

Xiroperties of pancreatic juice^ 948. 

oxybeBmoglobin in, 599. 

transformation of h»mo|^ohin in, 

482. 

Bimethylethylazimethylene, 1355. 
Bimethylhexylazimethylene, 1355. 
Bims&ylphenylazimethylene, 1355. 
Bimethylpropylasdmethylene, 1355. 
Biogenesis of hydrogen snlphide, 102. 
Biophen, 551. 

Biotite tom Qailbaoh, 1437. 

&om Miask, 531. 

Birch-wood tar, phenol of, 432. 

Bismuth, aciaon of nitrosyl dhlcnide on, 
Tbajsts., 662 . 

atomic weight of, 271, 525, 1324. 

bromide, 1161- 

commenflal, com]^osition of, 1324. 

— conditions of action of niti^ acid, 
525. 

effect of various metals on the 

freezizig point of, Beoo., 1890, 159. 


Bismuth, electrical resistance of, 515. 
electrolytic estimation of, as amal- 
gam, 1553. 

— — influence of temperature and state 
of aggregation on the behayiour of, in 
the magnetie field, 779. 

metSlurgy of, 1161. 

minerals £rom GHadhammar, 20. 

oxyiodide, 19. 

salicylate, preparation of, 1366. 

therWl dilatation of liquid, near 

its melting point, 518. 

Bismnthinite, seler^erous, 1328. 
Bismnth-silyer-zmc alloys, 1158. 
Bismuth-tin-zinc alloys, 1158. 
Bismuth-zinc alloys, 1158. 
Bisparatolylmethylpyrazolone, Teaks., 
341. 

Bisphenylmethylpyiazolone, Teaks., 
339. 

Black ash, estimation of total soda, avail- 
able soda, and free total lime in, 497. 
Bleaching of cotton by hydrogen per- 
oxide, 1447. 

Bleaching-powder, technical valuation 
of, 615. 

titration of, with hydrogen per- 
oxide, 246. 

Bloedite from Hall, in Tyrol, 648. 

from Tarapaci^ 1436. 

Blood, action of leech extract on, 482. 

alkalimetry of the, 1398. 

alkalinily of the, after large doses 

of sodium sulphate, 34 \ 

and salt solution, tafansfusion of 

mixtures of, 347. 

arterial and venous, amount of dry 

residue and fat in, 347. 

— chemical theory of the coagulation 
of, 696. 

corpuscles, action of various or- 
ganic compounds on, 602. 

destruction of su^r in, 696. 

detection of carbonic oxide in, 496, 

1622. * 
•—effect of medicines, especially^ 
valeiian extract, on the destruoUon of 
sugar in, 754. 

effect of peptone on the clotting of, 

481. 

estimation of inorganic salts in 

small quantities of, 619. 

estimation of sugar in, 248, 604, 

1399. 

estimation of the alkalinity of, 

848. 

estimation of the ox:ygen in, 845. 

— glycolysis in the, 1528. 

human, • influence of acids and 

alkalis on the alkalinity of, 1528. 

— in a case of inelanotic sarcoma, 
484. 
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Blood in cliyluria, 1124. 

in leueoc.^tlifemia, 1124. 

increase in the h«emoglobin in, at 

great altitudes, 751 

isolation of the glycolytic ferment 

of, 755. 

new method of estimating the 

specific grayity of, 1123. 

of animals at great altitudes, oxy- 
gen in the, 753. 

of vertebrates, relative alkalinity 

of, 348. 

pressure, action of paraflEbiic nitrites 

on, 1270. 

relation of dextrose to the proteids 

of the, 350. 

specific gravity of, 1527- 

specific gravity of, in disease, 761. 

specific quantities of oxygen in, 

344 

— vessels, action of nicotine on, 9G. 
Boiling point under any pressure, calcu- 
lation of, 1406. 

points, determination of, with small 

amounts of substances, 873, 1146. 

— determination of, with the 

platinum thermometer, 251. 

molecular volumes and chemi- 
cal characters of liquids, relations 
between, 379. 

high temperature, pressure 

variations of, 0. 

JBoUfwt luridusj fat of, 1285. 

Bonds, double, theory of, 1320. 
Bone-meal, amount of fat in, IOC. 

composition of, 105. 

Bones, influence of acid mineral salts on 
the composition of, 848, 1525. 

of aged rabbits, 1276. 

of normal and rachitic children, 

inorganic constituents of, 847. 

Borate, new, from Stassfurt, 528. 

Borax, action of, in photographic de- 
velopers, 139. 

Boric add, detection and estimation of, 
in milk and cream, 619. 

s — estimation of small quantities 

of, 1551. 

solutions, electrical conduc- 
tivity of, in presence of dolcitol, 251. 
anhydride, action of organic halo- 
gen compounds on, 281. 

Boron bi’omide, action of hydriodic acid 
on, 980. 

bromiodides, 080. 

electrolysis of fused compounds of, 

1321. 

hydride, 979. 

nitride, action of alcohols on, 1008. 

phosphide, 1418. 

selenite, 081. 

— sulphide, 981. 


Boron, triiodide, 979. 

Boyle’s law, applied to salts in solution 
Tkatts., 851. 

Brain, influence of sodium chloride ox 
the chemical composition of the 
1274. 

Brandy, analysis of, 503. 

Brassidic acid, heats of combustion and 
formation of, 11. 

Bread, estimation of alumina in, 114. 

fermentation, 1 332. 

Breunerite, from Hall, in T^l, 648. 
Brewer’s pitch, estimatiou examination 
of, 512. 

Brine-spring at Lautenthal, 652. 
Bromanil, 1028. 

Bromanilic acid, 1028. 

Bromic and hydriodic acids, influence of 
mineral acids on the velocity of the 
reaction between, 144. 

Bromides, chlorides, and iodides, detec- 
tion of, 495. 

det^ion of chlorine and chlorides 

in presence of, 1288. 

Bromine, chlorine, and iodine, detection 
of, in presence of one another, 361* 

direct estimation of, in mixtures 

of alkali bromides and iodide^ 361. 
Bromoform, molecular refraction and 
dispersion of, Teaits., 295. 

BrooMte from Beura, Ossola, 527. 
Brucine, distillation of, with lima and 
with potash, 87. 

reaction for, 1562. 

Burette-float for opaque liquids, 1288. 
Butollylcarbindimethylamine, 1506. 
ButaUylmethylcarbinamine, 1507. 
Butal^lmethylcarbindimethylamine, 

Butallylmethylcarbintrimeihyl- 
ammonium salts, 1507. 

Butane, tertiary nitro-, 653. 
Butenylanisolls, para> molecular re- 
fraction and dispersion of, Tbaits., 
295. 

Butenylbenzene, jS-, molecular refrac- 
tion and dispersion of, Tilaitb., 205. 
Butoxybonzaldehyde, ortho-, 1051. 
Butter, analysis of, 506, 869. 

and margarin, ddsorimination of, 

130. 

— cocoa-, iodine number for, 869. 

— detection of margarin in, 1300. 
estimation of soluble and insoluble 

fatty acids in, 868. 

— estimation of water in, 1300. 

“oily,” 603. 

examination of, 1300. 

new method of testing the purity 

of, 868. 

raudd, amount of volatile fatty 

acids in, 130. 
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Butter-fai;, 757. 

composition of, 607, 608. 

optical analysis of, 1401. 

Butter-fats, composition of, 849. 
Batters, optical analysis of, 130. 

Butyl nitrate, normal primary, 163. 

secondary, 164. 

sulpMdes, occurrence of, in Ohio 

petroleum, 1173- 
Butylamine, tertiary, 654. 

Butylamines, normal, 662. 
Butylbenzene, parabromo-, 899. 

parabromo-ai3-dibromo-, 899. 

Butylcarbinol, tertiary, attempt to pre- 
pare, 1172. 

Butylethylbenzene, tertiary, 1466. 
Bulylmetaxylene, tertiary, 1465. 
Butyltolnene, tertiary, amido- and 
nitro-derivatives of, 1164, 1465. 

and its derivatives, 1464. 

Butyric acid, ozimido-, salts of, 740. 
fermentation, action c£ mine- 
ral acids on, 488. 

Butyroin, 891. 

Butyrolactone-7-carboiylic acid, 431. 
Butyryl-a-naphthol, 448. 

Bye-laws, alteration in, Tracts., 451. 


C. 

Cactee, simultaneons evolution of oxygen 
and carbonic anhydride by, 856. 
Cadmium, action of ethyl iodide on, 
682. 

action of nitrosyl eliloride on, 

Trans., 657. 

— alkyl compounds of, 682, 

and copper, separation of, 1138. 

atomic weight of, 390, 399. 

dimethyl, 682. 

dmropyl, 683. 

effect of various metals on the 

freezing point of, Prog., 1890, 169. 
electrolytic estimation of, as amal- 
gam, 1553. 

eleetrolytio separation of, from 

mang^ese, 1140. 

estimation of, as sulphide, 112. 

estimation of, an the products of 

zino manufacture and in calamine, 

112 . 

gold and tin, freezing point of 

triple allo^ of, G^ns., 93G. 

methoxide, 682. 

selonites, 262. 

spectrum of, 1, 965. 

Cbasium, spectrum of, 137. 

Ol^BW&aie and its salti^ 831. 

Oafflefiim, eBtimaticm of, 1, 403. 




Calamine containing lead, estimation of 
zme carbonate and sdicate in, 863. 

estimation of cadmium in, 112. 

Calcium, barium, and strontium, separa- 
tion of, 111. 

carbonate, action of metallic salts 

on, 995. 

chloride, densities of solutions of, 

Prog., 1891, 105. 

freezing points of solutions 

of, Prog., 1891, 105. 

heat of dibsolntion of, Proc., 

1891, 105. 

fluoride, crystalline, preparation o^ 

1156. 

glycerato (active), crystalline form 

of, Trans., 233. 

fermentation of, by tho 

Bacillus eikitcetiens, Trans., 81. 

hydride, 1156. 

o-naphthylglycocine, 39. 

orthotolylglycociue, 39. 

oxalate m phmts, 857. 

phosphate, mono-, action of ace- 
tates on, 1422. 

action of di- and tri- 

calcium phosphates on, 880. 

preparatioai of crvstal- 

line, 1421. 

^ts, magnetic rotation of, Proc,, 

1890, 142. 

molecular refraction and 

dispersion of, ixi solution, Trans., 
595. 

separation of barium from, 500, 

1653. 

silicozirconate, 1432. 

•— sulphate, influence of, on nitriflea- 
tion of, 1543. 

zirconate, 1432. 

Calorimetric bomb, use of, in detennin- 
^ the heat of combustion of coal, 

— data, 9C7. 

Oamphene, 1082. 

action of phosphoric chloride on, 

Trans., 652. 

oxidation of, Trans,, 649. 

preparation of, Trans., 648. 

Camphenes, olcfinie, 640. 
Campheno-series, thermochemistry of, 
1313. 

Camphoio acid, Tbans., C49. 

Camphols, influence of solvents on the 
rotatory powers of, 675. 

Camphopyrio acid, Trans., 650. 

anhydride, Trans., 660. 

Camphor, action of othyl formato on, 
574. 

and its derivatives, molecular re- 
fraction and dispersion of, in solution, 
Tbans., 591« 
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Camphor, estimation of, 131. 

by^rroscopic hehayiour of, 1497. 

phenolic add from, 3a4. 

sulphonic derivatives of, Tbans., 

966. 

Camphoric anhydride, action of, on 
benzene, 324. 

Camphorqninone, bydrazone of, 575. 
Camphors, bromo-, preparation of, 
Tkans., 968. 

cbloro-, preparation of, Teans., 

976. 

compounds of, vnth aldehydes, 

1498. 

— general account of the, 1078. 
Camphor-series, new compounds of, 

1086. 

Camphorsulphonic add, a-bromo-, and 
its salts, TbanSm 971. 

— j8-bromo-, salts of, Tbans., 

975. 

— — a-cbloro-, salts of, Tbans., 

977. 

j8>cbloro-, derivatives of, 

Tbans., 978. 

chloride, a-bromo-, Tbans , 974. 

a-chloro-, Tbans., 978. 

CamphoBulphophenols, pyrogenic con- 
version of, into ordinary phenols, 
1088. 

Cancer, analyses of healthy and altered 
tissues in cases of, 851. 

Cantharic acid, preparation of, 1243. 
Cantbaridinallylimide, 1243. 
Cantharidinamylimide, 1243. 
Cantharidinimide, 1243. 
Cantbaridinmethylimide, 1243. 
Cantharidin-o-naphtbylimide, 1243. 
Cantharidinpbenylimide, 1243. 
CapiUarity and electric^ conduetivily, 
analogy between, 1408. 

effect of concentration on, 1408. 

in homologous series, 1409. 

Capillary constants of organic substances 
ill aqueous solution, 1408. 
Capronylcapramidoxime, 538. 

Oapiyleiie, complete chlorination of, 811. 
Carbamide, estimation of, 769. 

— formation of, by the decomposition 
of arginine, 1521. 

— formation of, from albumin, 96. 
*— methylene derivatives, 1339. 

preparation of, ICO. 

ihio-, constitution of, 548. 

Carbamidoetihylpbthalimide, ^-sdeno-, 
1216. 

Oarbamidometaphenylcarbozylie acid, 
304. 

Carbamidopropylphthalimide, 7 - 8 eleno-, 
1216. 

Carbamidothionaphthol bisulpluda> 
1049. 


Carbamidothionaphthol methyl thio- 
ether, 1049. 

thio-, 1048. 

Carbamidothiophenol, thio-, 1048. 
Carbaminesulphinide, 1064. 
Carbamlamidothiophenol, 1049. 
Carbanilido-a-paranitrobenzaldozime, 
1476. 

Carbanilido*)3-paranitrobenzaldoxime, 

1476. 

OarbaniHdophenylliydroxyearbamide, 

1222. 

Carbazole, 570. 

diamido-, synthesis of, from benz- 
idine, 227. 

nitro*, 570. 

oxidaition of, in the organism, 

1629. 

synthesis of, 571. 

Carbazole-derivatives, synthesis of, 83 i. 
Carbimidoacetic acid, thio-, 179. 
Carbimidoamidobenzoyl, properties 'Of, 
910. 

Oarbimidootbylpblhallinide, tbio-, 1216. 
Carbmols, paramido-, 695. 
Carbocinnamylditbiocarbamic acid, or- 
tho-, 199. 

Carbodiiniides, aromatic, action of ortbo- 
diazines on, 1468. 

Garbobscmoglobins, J3-, y-, and 3-, 348. 
Carbohydrates, formation and migration 
of, in leaves, 763. 

in the urine, 1392. 

influence of, on protetd metabolism, 

846. 

Carbolic add, red, colouring matter of, 
1198. 

disinfecting powders, analysis of, 

124. 

Carbon bisulphide, effect of tempwaturc 
on the refraction and dispersion of, 
Tbans., 291. 

purification of, 1417. 

dichlorido, molecular refraction 

and dispersion of, Tbans., 295* 

— ■ hydroxide, 266. 

new form of, 265. 

of spiegeleisen, 64G. 

— totrachToride, molecular refraction 
and dispersion of, Tbans., 295. 

specific volume of, Tbans., 

43,45. 

thermochemistry of, 1311. 

— vapour pressures and mole- 
cular volumes of, Tbans., 911. 

tetriodide, 1430. 

Carbon-atoms, mechanical determination 
of the arrangement of, in organic 
compounds, 1441. 

singly bound, the relative 

motion of, 583. 

Carbon-chains, closed, formation of, 655^ 
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Carbon-cliaiTis, closed, synthetical for- 
n)ution of, Thans., 853. 
Carbon-compounds, liquid, relation be- 
tween Tiscosity and chemical constitu- 
tion, 380. 

Carbonic anhydride, action of magne- 
sium on, 801. 

and air, compressibility of 

mixtures of, 353. 

and oxygen, simultaneous 

evolution of, by Oactse, 856. 

dissociation of, 143. 

estimation of, 1291. 

free and combined, estima- 
tion of, in mineral vmters, 862. 

in air, estimation of, 1390. 

influence of temperature on 

the production of, by germinating 
barley, Tbans., 664>. 

liquid, use of, for the rapid 

filtration and sterilisation of organic 
liquids, 854. 

solid, electrical phenomena 

developed in the formation of, 777. 
Carbonic oxide, absorption of, by earth, 
16. 

— action of heat on, 801. 

— action of magnesium on, 

8J1. 

compounds of, mth iron, 

Tbass., 1090. 

— detection of, in blood, 496, 

1322. 

reaction for, 801. 

volatile compound of iron 

^th, Tiujsb., 601. 

Carbonyl bromoplatinite, 1164, Teans. 
603. 

chloroplatinite, 1162. 

hydrochloride, 1162. 

chloroplatinitcs, Teans)., 598. 

iodoplatiuite, 1164. 

oxyplatinite, 1165. 

thioplatinite, 1165. 

Carbonylorthamidophenol, 52, 53. 

— nitro-, 52. 

Carbjrthamidophenol chloride, 54u 

phenjl ether, 54. 

Carbostyril, anabromo-, 1248. 

metaWmo-, 1248. 

— parabiomo-, 1248. 
Carboxybenzylphthalamic acid, mota-, 

1345. 

Garboxyglntario acid, 547. 
CarboxyhsBmoglobin, conversion of, into 
znetl^inoglobja, 1522. 

OarbuTKtion of iron by the diamond, 
807 - 

Cariea pava^a^ alkaloid from, 334. 
OarpaSae, the alkaloid of Carioa papaya, 
334 

Oarraml henzoat^ nitramido-, 47. 


Carvacrol, diamido-, 47. 

■ dinitro-, 47. 

derivatives, conslitution of, 47, 

188. 

Casein, action of calcium salts on, 3 10. 

action of pancrealic and rennet 

extracts on, 1272. 

estimation of, in milk, 1104. 

soluble, preparation of, 339. 

Ca&einogen, 339, 951. 

preparation of, 341. 

Cassia, oil of, formation of an asphalt- 
like substance from, 732. 

testing, 504. 

Castanite from Chili, 405. 

Castor oil, oxidation of, Trith nitric acid, 
812. 

Cataputia minor is, crystalline eou- 
btituents of tlie seeds of, 238. 
Catecliolcarboxylic acid, 1366. 
Catecholdicarboxylic acid, 1367. 

Cats, action of morphine on, 486. 
Cedrene, molecular refraction and dis- 
persion of, Tbans., 295. 

Cclestine containing free sulphur, 272. 
Cell membranes, vegetable, chemical 
composition of, 288. 

Celia, plant, chemical composition of 
the membrane of, 1178. 

selenium, 777. 

Cells. See also under Battery, Colvauie 
ceU. 

Celluloids, analysis of, 866. 

Cellulose dinitrate, 542. 

hydroxypyruvic acid, a product of 

the decomposition of, 542. 

preparation of, 814. 

reserve, mode of solution during 

germination, 356. 

nature of, 356. 

solvent for, 89t). 

CcUiiloses from plant cell momhnuic, 
1178. 

CVment, natural, from Cairo, 26. 
Cerberin from Cerbera odollam, 337. 
Oercalb, levosin, a carbuliydrate from, 
C61, 

Cerebral hyperthermia, incroaaod output 
of nitrogen in, 600. 

Cerium chloride, niulocular refrartion 
and disperbiou of, in solution, TjUNb., 
595. 

dioxide, action of magnesium on, 

802. 

hydride, 802. 

Cerium-group, earths of, 984. 

Cerotic acid, preparation of, 288. 

Cetyl alcohol, oxidation of, 536. 

iodide, complete chlorinatiQn of, 

811. 

Chains, dosed, the hydrogenation of, 
376, 1140. 
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“Champignon du muguet,” alcoholic 
fermentation and conversion of alcohol 
into aldehyde by, 854 
Cheese, sheep’s niili, chemistry of, 951. 
Chelerythrine, 844. 

Ohdidonic acid, synthesis of, 425, 1334. 
Chelidomum majus, fdkalolds of, 229. 

alkaloids of the roots of, 813. 

Chemical action, esSect of magnetism on, 
1145. 

and electrical energy, relation be- 
tween, in galvanic cells, 513. 

change, conditions of, between 

nitric acid and certain metals, 523. 
characters, boiling points, and mole- 
cular volumes of liquids, relations 
between, 379. 

constitution and physiological 

action, 1279. 

of liquid carbon compounds, 

relation between viscosity and, 880. 

of Hqtiids and their critical 

data, relation between, 380. 

processes, influence of mass on, 

257. 

Chemistry and physics, energy content 
in, 1414. 

Cherries, ripening of, 1539. 

Cherry juice, fermentation of, 1639. 
Children, rachitic and normal, constitu- 
ents of bones and other organs of, 
847. 

Chloral borneolaies, 575. 

hydrate, effect of, on hepatic 

glycogen, 1527. 

isobomeolates, 676. 

soda reaction, dead space in the, 

975. 

Chloraldoxime, 1181. 
Chloralimido-compounde, 1003. 
Oliloraloxalonediamidoxime, G98« 
Ohloi'alphenylacei amide, 59. 

OhloranU, 1027. 

action of phosphorus chlorides on, 

1028. 

Ohloranilic acid, 1027. 

Chlorates, iodumetric estimation of, 618. 

poisoning by, 853. 

Clilorhydrins, organic salts of, 707. 

rate of decomposition and bteroo- 

chemistry of, 796. 

Cliloric acid, molecular refraction and 
dispersion of, in solution, Tsjuffs., 
593. 

Chlorides, bromides, and iodides, detec- 
tion of, 495. 

combination of ammonia with, 

613. 

detection of, in presence of brom- 
ides and iodides, 1288. 

•— Toltimetric estimation of, in urine, 
495. 


Chlorimetry, potassium bromide as in- 
dicator in, 615, 

Ohlorine, and the silent discharge, 877. 

bromine, and iodine, detection of, 

in presence of one another, 861. 

detection of, in presence of brom- 
ides and iodides, 1288. 

function of, in acid chlorides, as 

ezomplified by sulphnryl chloride, 
Pboo., 1891, 60. 

liquid, properties of, 14. 

preparation of, 14. 

water, detection of hypochlorous 

acid in, 242. 

influence of hydrochloric acid 

on the decomposition of, by light, 
Traks., 539. 

Chlorite, composition of, 530. 

from Yielsalm, Belgium, 628. 

Ohloritold from Champion, Michigan, 
1139. 

Chloroform, molecular refraction and 
dispersion of, Titans., 295. 

thermochemistry of, 1311. 

Chloroplatinio acid, 1825. 

Oldorophyll, blue and yellow, sepiraiion 
of, Tsaws., 109. 

spectra of, Tkans., 

106. 

— spectra, comparison of. Teaks., 
113. 

Cholesterol, 298. 

in melon seeds, 357. 

Cholesterol-fats in man, detection of. 
97. 

Cholesteryl benzoate, 299, 

benzyl ether, 299. 

bromobenzoate, 299. 

— propionate, 299. 

— dibromide, 299. 

— phtbakte, 299. 

Choline from the areea nut, 94 
in seeds, 400. 

Ohunemorpha maorophyllay alkaloid 
from, 387, 

Chromates, manu&oture of, 1430. 

titration of, 116. 

Olirome-diopside from Cornwall, 276. 
Chromic acid, action of barium hydroxide 
and oxygen on, 1431. 

salts, action of heat on solutiona 

of, 1430. 

Cliromite, decomposition of, by tlie 
electric current, 1294, 1398. 

estimation of chromium in, 366* 

from the United States, 992. 

Chromium, atomic weight of, 882. 

dextrosate, Tbamb., 324 

estimation of, in chrome iron, 

866 . 

— — estimation of, in rook analysis, 
768. 
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X]!bromitim, fluoride, Tiolet, 271. 

preparation of, from potassium 

cliTomium chloride and ma^esium, 
152. 

salts, green, 1430. 

sulphate, molecular refraction and 
dispersion of, in solution, TbiIIns., 
595. 

Ohromium-hlue, artificial production of, 
271. 

ChTysanthemine, 334. 

Chrysanthem'mn dnerarimfolium, new 
alkaloid from, 333. 

Chrysene, boiling point of, 1240. 

deriTatiyes or, 730. 

Ohrysidines, 217. 

Ohrysoquinol, amido-, salts of, 731. 
Ghrysoquinone, amido-, salts of, 731. 
Ohiysotile from the Pyrenees, 407. 
Ohrysylacetamide and rits derivatiTes, 
730. 

OhzTsylcarbamide, 730. 
Chrjsylthiocarbamide, 731. 
Chiysylthiocarbimide, 731. 

Chyle, human, 755, 849. 

Ohyluria, blood in, 1124. 

Cinchona bark, estimation of tbe total 
fdkalotds in, 1402. 

Cinchonamine as a test for nitrates, 362. 
Cinchonine, action of hydriodic acid on, 
1617. 

mucate, TsAirs., 764, 

Cineole, 1083, 1084. 

Gneolic acid, 1084. 
Cinnamalbenzaldazine, 1357. 
Cinnomalcamphor, 1498. 
Oinnamaldehyde anti paranitrobenzyl 
cyanide, co^ensation of, 208. 

behayionr of, with alkali hydrogen 

bisnlphites, 1052. 

a-chloro-, 562. 

metanitrobromo-, 663. 

— metanitrocbloro-, 663. 

orthonitrochlorop, 663. 

paranitrochloro-, 563. 

trithio, 1051. 

Cinnamaldoxime, a-bromo-, 563. 

a-chloro-, 563. 

Cinnamene and phenol, condensation of, 
208. 

— - condensation of, with methylbenz- 
ene dexivatives, 206. 

dibromide, parabromo^, 898- 

in coal-tar, 206. 

molecular refraction and dispersion 

of, Traits., 295. 

Cinnamene-deriyatiyes of aromatic 
hydrocarbons, and their conversion 
into anthracenes and methylanthrac- 
^QB, 207. 

C^tuunic add, amido-, oarbamide de- 
xivatiyeB of, 198, 


Cinnamic acid, conversion of, into isocin- 
namic acid, 200. 

— diiodo-, 1483. 

metanitrobromo-, 564, 

— metanitrocbloro-, 564. 

nitration of, in the side 

chain, 1483. 

orthonitro-a-bromo-, 563. 

orthonitroehloro-, 663. 

ortlionitrometachloro-, 1100. 

— sulpho-, 722. 

thiocyanate, orthamido-, 198. 

chloride, action of alumininm 

chloride on, Proc., 1801, 71. 

ketone, orthonitrometachloro-, 

1098. 

Ginnomylangelic acid, preparation of, 
1225. 

Cinnamyldextroecgonine, 476. 
Oinnamylidene diacetate, 69. 
OinnamylpseudotropeTne, 1266. 
Citraeonanil and pyranilpyroinlactono, 
identity of, 73. 

Oitraconfluorescein, Trans., 301. 
Oitracumalic acid, 675. 

Gitral, 540. 

Gitramalic acid, constitution of, 1455. 
Gitrazinio acid, action <of heat on, 940. 
Gitrene, thermochemistry of, 1315. 

Gitrio acid, a normal constituent of 
mfik, 1276. 

action of phosphorus penta- 

chloride on, 178. 

idetection and estimation of, 

in milk, 1276. 

estimation of, in plants, 129. 

origin of, in milk, 1276. 

^thesis of, 178. 

^ synthesis of, from acetone- 

dicarboxylic acid, 672. 
GitroncUal-phosphoric acid, 286. 
CitronelUc ^dehyde, 285. 

Clark’s test, modification of, 116. 
Glinochlorc from Gheatcr, Pennsylvania, 
and Brewster, New York, 531. 
Clotting of blood and lymph, effect of 
peptone on, 481. 

Clover land, effect of artificial manuring 
on, 492. 

Coagulation, 338. 

intravascular, 963. 

of prote’.ds by heat, 1521. 

action of soils on, 954. 

of the blood, chemical theory of, 

596. 

Coal, estimation of sulphur in, 1137. 

use of the calorimetric bomb for 

determining the heat of combustion 
of, 520. 

Coal-tar, indene and cinnamene in, 205. 
Cobalt and nickel, separation and esti- 
mation of. 1139. 
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Cobalt and nickel, separation of iron 
from, 1139. 

dioxide, 1429. 

electrolytic separation of gold irom, 

1396* 

— oxalates, electrolysis of, 1189. 

refraction and dispersion of, 3^3. 

salts, oxidation of, by elfectrolysis, 

Tbans., 760. 

— - selenites, 262. 

volnmetric estimation of, 620. 

Cobaltamine salts, action of hydrogen 
sulphide on, 272. 

Oonaltic ammonium oxalate, Taaits., 
769. 

nitrate, Traks., 770. 

sulphate, Trans., 768. 

Coca leaves, Javanese, alkaloid from, 
1265. 

Cocaine chromate, 585. 

mercurochloride, 585. 

physiological action of, 487. I 

reactions of, 134, 1561, 15G2. 

Cochineal-carmine, 578. 

Cocoa-butter, iodine number for, 869. 
Cocoanuta, milk of npo and unripe, 
764. 

Cohenite, 27. 

Cohesion, molecular, effect of concentra- 
tion on, 1409. 

Colchicine, detection of, in corpses, 
135. 

estimation of, in colchicum seeds, 

512. 

Colloidal solutions, nature of, 1412. 

substances, oryoscopic investigation 

of, 145. 

Columbite from Delaware Co., Penn- 
sylvania, 1168. 

from the Black Hills, South 

Dakota, 886, 1320. 

Combustion, slow, of gaseous mixtures, 
1153. 

Compressibility of hot water, 634. 

of liquids and gases, 378. 

of mixtures of air and carbonic 

anhydride, 263. 

— of mixtures of air and hydrogen, 
634. 

Oomptonite, altered, from Vesuvius, 
23. 

Condensation in mineral oliemistxy, 
258. 

Conductivity. See Electrical conduct- 
ivity. 

Conduranstorin, 1387. 

Oonglutin, decomposition products of, 

Conine, detection of, in a case of poison- 
ing, 871. 

Conium mctetHaittm, new alkaloid from, 
1119. 


Connellite, 157. 

Copper, action of nitrosyl chloride on, 
Trans., 658. 

and cadmium, separation of, 1138. 

and its alloys, electrical resistance 

of, 5. 

arsenates, 644. 

atomic weight of, 805. 

compounds, effect^ of, on plants, 

491. 

conditions of aclaon of nitric add 

on, 525. 

detection of traces of, in distilled 

water, 620. 

diphenyl, 1198. 

electrolytic separation of gold from, 

1396. 

estimation of sulphur in, 362. 

hydrides, 1422. 

lead potassium nitrite, 1157. 

phosphates, 1423. 

piperylbiguanidine, 839. 

potassium chloride and its solu- 
tions, vapour pressure of, 783. 

pyrites, crystals of, 278. 

-salts, basic, action of water on, 

1423. 

selenites, 262. 

separation of, from* arsenic by the 

electric current, 114. 

sulphate solutions,, very dilute, de- 
termination of the clectricai conduc- 
tivity of, 905. 

vapour pressure of, 782. 

volumetric estimation of, 112. 

Gonander oil, 540. 

Coriandrol, 540. 

Cork colls and suberin, 465b 
Corpses, dotectiou and estimation of 
organic and inorganic poisons in, 
117. 

detection of oolcbicine in, 135. 

Coiydaline, 1266. 

Cor^ddlis cava, alkaloids of, 1266. 
Ootmine, physiological activity of, 
762. 

Goto bark, bydrocotoTn from, 578. 

Cotton, bleaching of, by hydrogen per- 
oxide, 1447. 

— dyeing, 662, 

oU, analysis of, 130. 

Uoumalin, 1460. 

Coumalinic acid, and its derivatives,' 
1467. 

Coumarin, metamido-, preparation of, 
918. 

metonitro-, 918. 

Coumarone, 566. 

various reactions of, 465. 

Cows, composition of the milk of, during 
early and late periods of lactation, 
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Cows, liill-bred, amount of fat and dry 
matter in tUe milk of, 1275. 

Cream, detection and esi'imation of 
boric acid in, 619. 

— — the souring of, 603. 

Cresol, amidodinitro-, 309. 

amidometar, 187. 

— ethyl ether, dinitrometa-, 187. 

trinitrometa-, 187. 

Oresolcinnamic acid, ineta-*j 320. 

ortho-, 320- 

para-, 320. 

Cresolglycollic acid, meta-, 320. 

Cresols, nitrometa-, 187. 

Cresotic acid, amidometa-^ 309. 

amidortho-, 308. 

acids, occurrence of, in artificial 

salicylic acid, 454. 
Oresotodichlorhydrin, para-, 708. 
Crosoxyethylamine, para*, 552. 
Cresoxyethylaniline, 552. 
Oresoxyethylcarbamide, jinra-, 5'>2. 
Oresoxyethylphthalamic acid, 552. 
Cresoxyethylphthalimide, dimtro-, 552. 
para-, 562. 

methylphenykarbamate, para-, 

1215. 

Cresyl diphenylcarbamate, para-, 1216. 

glyoidyl ether, para-, 1199. 

Critical data of liquids and their chemi- 
cal constitution, relation between, 380. 

point, molecular conductivity at 

the, 1411. 

state of liquids, data for, 969. 

— temperatures and pressorea, de- 
termination of, 779. 

Crotolaria retusa and C. striata, al- 
kaloid from, 335. 

Orotonaldehyde, action of, on alcohol, 
285. 

Cxotonic adds, ]3-chloro-, 170. 

— sulphono derivatives of, 203. 

CrucifersB, localisation of active princi- 
ples in the seeds of, 490. 

Oryohydrates of mixtures of salts, 3S8. 
Cryolite, artificial, 806. 

Otyoscopic behaviour of aqueous cane 
sugar solutions, 972. 

experiments, 1211 . 

— investigation of colloidal sub- 
stances, 145. 

— method for determining molecular 
wdghts, 389. 

— observations, 1411. 

Cryoscopy of dilute solutions, 971. 
Orystsdlme liquids, 249. 

Crystals, explanation of the optical 
activity of, 513. 

Oumalone, 675. 

Oumene, dinitroso-, 298. 

p«radianddo<, 298. 

• pwadmitro-, 298. 


Cumene-series, change of propyl info 
isopropyl in the, 45. 

OumenyUcrylic acid, orthochloro-, 69. 

orthobromo-, 69. 

Cumenylpropiouic acid, constitution of, 
69. 

orthochloro-, C9. 

Cumie acid, bromonitro-derivativos of, 
1065. 

derivatives of, 1056. 

orthamidomelabromo-, 1056. 

Cumidoethylphthalimide, if/-, 1208. 
Ouminalcamphor, 1498. 
Cummylcamphor, 1498. 

Cumobenzyl alcohol, 1352. 
Oumobenzylamine, 1352. 
Cuprammonium bromides, 399. 
Cupreine, conversion ot, into quinine, 
1121 . 

metallic derivafives of, 474. 

Curare, physiological action of, 487. 
Curarine, reaction for, 1562. 

Currant juice, fermentation of, 1539. 
Currants, red and black, coloiiriug 
matters of, 1539. 

Cyanacetoacebates, 7 -, and their clilor- 
imido-derivatives, 171 . 
Oyanaeetophenone, 451 . 
Cyanisonitrosoaoetio aeid. 1184. 
Oyanobenzal chloride, meta-, 134 1., 

ortho-, 1460. 

1344. 

Cyanobenzaldehyde, meta-, 1345. 

para-, 1346. 

Cyanobenzyl bromide, ortlio-, 1461. 

chlonde, meta-, 1344. 

ortho-, 

cyanide, meta-, 1344. 

diselenide, ortho-, 1 161. 

methjl selouide, ortho-, 1461. 

selenocyanate, ortho-, 1460. 

selenomercoplan, ortho-, 1460. 

Oyanobenzylphthaliniido, meta-, 1315. 
Cyanocamphor, action of, on sodium 
phenoxide and naphthoxido, 404. 

action of sodium benzyloxide on, 

463. 

derivatives of, 1490. 

Oyanocinnamlc acid, ortho-, 1462. 
Cyanogen compounds, detection of, 
1565. 

estimation of, in coal-gas, 807. 

Oyanonitrosoaeetic acid, 897. 
Cyanonitrosobutyric acid, 4X8- 
Oyanopalmitic acid, 821. 
Oyano-«-phenylosotriazole, 11 14. 
Cyanostearic add, a-, 1451. 
Oyanotriphenylmethane, ortho-, 1461. 
Oyanuracetic acid, 163. 

Oymene, 688, 897. 

action of ohromyl diohloride on, 

1020. 
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Cymene, constitution of, 686, 1344. 

nature of the propyl group in, 

686 . 

oxidation of, with chromyl chloride, 

898. 

Cymene-derivatives, constitution of, 46. 
Oyiuenes, dibromo-, 1200, 1201. 

dibromodiamido-, 1200, 1201. 

dibromodinitro-, 1200, 1201. 

Oymeuesulphonic acids, nitro-, 1066. 
Oymoquinols, dibromo-, 1200, 12U1. 
Ojmoquinone<*, dibromo-, 12C^, 1201. 
Cymyl benzenesulplionate, 569- 
etliyl ketone, para-, 1223. 

— methyl ketone, 199. 

propyl ketone, para-, 1223. 

Oymylaeetamide, para-, 199. 

Oymylacetic acid, para-, 200. 
Oymylcarboxylic acid, para-, 564. 
Oymylethylcarbinol, para-, 1223. 
Oymylglycollic acid, para-, 199. 
Oymylglyox^lic acid, para-, 199. 
Cymylmethylcarbinol, 199. 
Oymylpropylcarbinol, para-, 1223. 
Cyrtohj^erma^ hydrocyanic acid in the 
fruit of, 338. 

Cystiii in pancreatic digestion, 235* 
Cystinuria and diamines, 350. 

Cysts, liydatid, liquids from, 97. 

ovarian, anal j sis of liquids from, 

851. 

Cytisine, 231, 946. 

— and its deriyatives, 687, 760. 

and ulcxine, differences between, 

334. 

detection of, 947. 

CtfUsuit laburnum, nitrogen assimilation 
of, 1583, 1536. 


Dalton’s law, 378, 520. 

DnlhoUfe, artificial, 1 137. 

Daubr4elite, artiticial formation of, 
990. 

Dead space in chemical reaetions, 1 150. 

— — in the cliloral-soda reaction, 
975, 

Dehydracetio acid, action of sulphuric 
acid on, Taairs., 609. 

constitution of, Tbaks., 179- 

distillation of, with lime, 

1465. 

preparation and properties 

of, Tbaits., 618. 

reactions of, Trans., 617. 

Dehydracetonephenanthraquinone, 
Trans., 105. 

Dehydrobenzoylacetic acid, 468. 

Dchydromucic acid, 296. 


Delphine, reaction for, 1562. 

Delphinine, composition and properties 
of, 843. 

Delphinium eiaphisagria, alkaloids from 
the seeds of, 842. 

Delphinoidine, 843. 

Delphisine, 843. 

Denitrification in soils, 101. 

Densities of liquids aud their atomic 
weights, 1315. 

Density, absolute, of a gas,detcrmination 
of, 379. 

— — yariation of, with the concentration 
of weak aqueous solutions of certain 
salts, 254. 

Deoxybenzoln, deriyatires of, 1492. 

preparation of, 1492. 

Deoxybenzoinorthodicarboxylic acid and 
its deriyatiyes, 1492. 

anhydride, 1493. 

Derri^ 335- 

Derria elUptiea, poisonous principle 
from, 335. 

Desiccator, yocuum, arranged for crap- 
oration at any temperature, 1132. 

Deuterogelatose, 950. 

Deuteroglutose, 233. 

Deuteromyosinose, 950. 

Deuterovitellosos, 343. 

Developers lor photographic plates, ac- 
tion of borax in, 139. 

Dextrin, 33. 

conversion of starch into, by the 

butyric ferment, 659, 1416. 

Dextritol, 34. 

Dextrooocalncs, 475. 

Dextrose, compounds of, with the oxides 
of nickel, chromium, and iron, 
Trans., 823. 

from ipecacuanha root, 1133. 

relation of, to the protelds of lln» 

blood, 350. 

Doxtroseoxime, 664. 

Dextrosobrorol, Trans., 317* 

Dextroso-oelluloso, 1179. 

Doxtroterebenthene, Trans., 313. 

Diocetamidochrysene, 731* 

Diaceto-1 : 2-bromonaphthalidc, 461. 

Diacotylamidoetlienylamidothyinol, 1 88. 

Diacetylbenzidinemetasulphonic acid, 
metadinitro-, 313. 

Diacetylcarbinyl acetate, 29* 

Diacetyldiamidothymol, 188. 

Diacetyldimethoxyditolylquinol, 209. 

Diacetyldiphenylhydrazoxime, 1115. 

Diaoetylmethylphenylbydrazoximc, 

1116. 

Diacetyl-o-nitroalizarin, 1077. 

Diacetylorthamidopiperonaloxime, 706. 

Diacetylmetaparadiamxdobenzoic acid, 
304. 

, Diacctylparamidophenol, nitro-, 430. 
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Diacetylpenfawic, oa'-, action of reducing 
agents on, Tevws., 214. 
DiacetylphenjUiydrazacetoxime, 1115. 
Diacetjlplienyll^taniidine, 63, 

Diallyl, isomeric change in, 1331. 
Diallykcetic acid, molecular refraction 
and dispersion of, Tbans., 295. 
Diamines and cystmuria, 350. 

aromatie, fluorescent deiivatiTes of, 

1103. 

ortho-, action of acid chlorides on, 

694. 

aetiou of aromatic carbodi- 

imides on, 1468. 

action of dioxyquinones on, 

944. 

Lodenburg^s method of dis- 
tinguishing, 1354. 

Diammonium difluoride, 264. 

halogen compounds, 263. 

semibulphate, 1321. 

Diamond, carburation of iron by, 807. 
Diamond-flelds of South Atiica, minerals 
and rocks of, 25. 

Diamyldihexjlphenanthroline, 1104. 
Diamyldithioxamide, 1008. 

Diamylene, molecular refraction and 
dispersion of, Tbans-., 295. 
Diamylphenylhydrazine, 302. 
Diamylsulphonamic aoid^ 569. 
Dianilidopyruvio acid, tribromo-, 1054. 
Dianilidoquinoneanil, 1046. 

Diantbiyl, boiling point of, 1240. 
DiarabinantrigaJactangeddic acid, 
Tuans., 1038. 

Diaspore &om Colorado, 1328. 

Diastase, action of hydrofluoric acid on, 
477. 

action of, on starch grains within 

the plant, 605. 

presence and function of, in plants, 

85C. 

Dia'»tatio action of saliya, 1522. 

ferment in urine, 760, 

Diazoamidobenzene, dry decomposition 
of, 555. 

Diazoamido-compounds, oiyoscopic er^ 
peiiments with, 1211. 

dry decomposition of, 555. 

Diazobenzene, action of alkalis on acid 
salts of, 55. 

action of phenol on 437. 

chloride, action of, on acetone, 

1450. 

reaction of, 553. 

Diazobenzidinesulphonic amd, 929. 
iJiazo-compounds, action of, on hydr- 
oxy benzcdo acid!^ 1478. 

double decompositions of, 654. 

■ molecular weights of, 198. 

r— new synthesis by means of, 437. 
IT— oC the aromatic series, 558. 


Diazo-compounds of the thiazole series, 
225. 

stability of, in aqueous solution, 

554. 

Diazo-a-(^enesulphonic acid, 1067- 
Diazo-fatty acids, constitution of, 39. 
DiazonaphthaJene nitrate, ft-, decom- 
position of, with alcohol, 1073. 

sulphates, a- and j3-, decomposition 

of, with alcohol, 1073. 

Diazophenol, metanitropara-, 481. 
Diazo-salts, anhydrous, preparation of, 
54. 

Diazothiazole hydrate, 1515. 
Diazo-a-truxillic acid, 5-, 1496. 
Dibenzalpinielic acid, Tbanb., 850. 
Dibenzanudodiethyl bisulpliide, 81 7» 
Dibenzamidylcarbamide, 60. 
Dibenzanilide, Trans., 67. 
Dibeuzenylpiperidine, 1246. 
Dibenzomeihylene glycol, 319. 
Dibenzosalii^lin, 708.* 

Dibenzoyl ketone, 319. 

Dibenzoylacetic acid, action of liydr- 
oxylamine on, Trans., 1U04. 

reduction of, Trans., 1001. 

Dibenzoylamylenenitrolamine, 1003. 
Dibenzoylbromocarbinyl acetate, 318. 
Dibenzoylbromomethane, 318. 
Dihenzoylcarbamide, 65, 446. 
Dibenzoylcarbinyl acetate, 318, 
Dibenzoyldibromomethane, 318. 
Dibenzoylethylenephenyldiamine, 1207. 
Dibenzoylhydrazine, symmetrical, 56. 
Dibenzoylmethane, nitroso-, 318. 
Dibenzoylparahydroxybenzeuylamid- 
oxime, yOO. 

Dibenzoylpseudophenylhydrazidoman- 
delic acid, 438. 

Dibeuzoylquinhydrone, 900. 
Dibenzoylstilbenc, action of alcoholic 
ammonia on, Trans., 142. 

action of mothylamine on, Trans., 

146. 

Dibcnzoylstilbonimide, Trans., 144. 
Dibenzyl hydrogen phospliatc, 1015. 

ketone, Trans., 621. 

yapour pi*essuros of, Trans., 

626. 

molecular refraction and disper- 
sion of, in solution, Trans., 591. 
Dibcnzylacotonc, 674. 
Dibenzylacetouedicarboxylic acid, aa\ 
674. 

Dibenzylamine thiocyanate, 1474. 
Dibenzylazine, asymmetrical, 1357. 
Dibenzyldiisoquinoline, 86. 
Dibenzyldithioxamide, 1008. 
Dibenzylidenedithioxamide, 831. 

dinitro-, 831. 

dioxy-, 831. 
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Dlbem^lpentanetetiacarbozylic add, 
Trans., 844. 

Dibenzylpimelic acid, Trans., 8^6. 

Dibenzylthiocarbamide, action of acetic 
anhydride on, Trans., 40. 

Dibrastidm, heats of combustion and 
formation of, 11. 

Dibutyryl, 890. 

Dicalcium phosphates, action of, on 
caldum monophosphate. 880. 

Dicapronamidinebiuret, 60. 

Dicarbodecahezanic add, 1193. 

Dicarbododecanic amd, normal, 1192. 

Dicarboxybenzile ether, meta>, 1345. 

Dichlorhydxin, action of sodium on, 
1412. 

metahy^droxybenzoate, /5-, 1482. 

salicylate, 707. 

Diohloroformberberine, 332. 

Dichrysylcarbamide, 730. 

Dichrypylthiocarbamide, 731. 

Dicresylglycerol, para-, 1199. 

Dicyanodikmide, 838. 

Didymium and erbium earths, separa- 
tion of, 1425. 

salts, molecular refraction and dis- 
persion of, in solution, Trmts., 595. 

Didymium-group, 1424. 

Dierucm, heats of combustion and form- 
at ion of, 11. 

Diethoxy dimethyldiphenylguinone, 

209. 

Diethoxyditolylquinone, 209. 

Diethyl barium phosphate, 1014. 

nitrilosucdnate, 176. 

silver phosphate, 1015. 

a-sulphaminephthalate, 1063. 

Diethylacetonedicarboxylic add, oof-, 
674. 

Diethylaorylic acid, j8-, 170. 

Dicthylomidopltosphenyl chloride, 436. 

Diethylamine, molecular refraction and 
dispersion of, Trans., 295. 

Diethylammonium bromide, compound 
of thlocarbamide with, Trans., 389. 

Diethylbigminide, 1180. 

Diethylbromodiuitrorcsordttol, 1 026. 

Diethylcarbobenzonic add, 913. 

Diotliyldithioxamide, 1008. 

Diethylenediamine, 169, 415, 416, 1333. 

Diethylglutaramidiue platiiiocldoride, 
62. 

Diethylindigo, 837. 

Diethylmethylamine, 1118. 

Diethylmuscarinepyridine, 82. 

Diethylpentanetetracarboxylic add, 
Trans., 833. * 

Diethylpimelic add, Trans., 885. 

Diethylpseudothiosinamine, 549. 

Diethylsucdnic adds, synthesis of, 
1193. 

Dicthylsulphonacetone, 665. 
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Diethylsulphonediehlerodimethylmeth- 
ane, 568. 

Diethylsulphonedimethylmethane, 180. 
Diethyltet^ydroxyditdyl, 209. 
Diethylthiocarbamide, action of acetic 
anhydride on, Trans., 409. 
Diethyltoluquinol, 209. 
Diethyltribromonitroresordnol, 1026. 
Diferroheptacarbonyl, Trans., 1092. 
Diffusion, evaporation and dissolution 
considered as processes of, 384. 

ot ammonia through water and 

through alcohol, 1147. 

of fresh water into sea water, 

970. 

of liquids, law of, 383. 

of salt solutions, 383. 

Difuranylquinoxalinemetacarboxylic 
add, 303. 

Difiiifurfuramidodihydroxytartaric 
acid, 331. 

Difurylcarbamide, symmetrical, 182. 
Digalactangeddic acid, Trans., 1057. 
Digestibility of fodder, influence of heat 
on, 752. 

of meadow hay, beans, barley, 

swedes, and rice meal, 505. 

of proteid, influence of oil or fat 

on, 752. 

Digestion, absorption of proteids in, 
seat of the, 233. 

artifidal, of glue, products of, 

232. 

effect of salt on, 752. 

gastric, formation of peptone in, 

963. 

of foods free from nitrogen, in- 
fluence of proteid on, 344. 

of gelatin, 94*9. 

of myosin, 950. 

of protoTds, effect of certain organic 

acids on, 751. 

panoroatio, action of bile on, 96. 

— cystin in, 235. 

salivary, action of organic acids on, 

592. 

Digestion-products of ghiton-casdn, 342, 
Digestive lormonts, excretion of, 483. 

influence of tomperaturo on, 

1271. 

Digiialine, reaction for, 1562. 

Digitio add, 677. 

Digitogenic acid, 577. 

Digit ogenin, 576. 

Digitonin, preparation of, 576. 
DiglycoUanilic acid. 177. 

DiglycoUio anhydride, 177. 
Diglyddylcatechol, 1199. 
Dihydrazinediphenyldisulpbonic add, 
930. 

Dihydrohenzaldehyde, 65, 67. 
Dihydrobenzamide, 561. 



1638 


INDEX OF SUBJECTS- 


Dibydrobenzoic acid, 68, 563. 

^ 7, 14S2. 

Dihydrobenzoxime, 67. 

Dib-ydrobenzylidene phenylbydrazine, 
67. 

Dihydroindoxyle, amido-, dcriyatives of, 
1068. 

Dibydro-a-naplithoic acid**, 1380. 

3)ihydro-j8*naplitb.oic acids, 1381. 

Dihydropbenantliridine and its deriya- 
tives, 838. 

Dihydro‘tbikiT]riic acid, 919. 

Dihydroterephtbalio acid, beats 

of combustion and formation of, 376. 

— - A^'S, heats of combustion 

and formation of, 376. 

Diliydrotlienardite, non-existence of, 
156. 

Dihydrotoluamide, ortho-, 563. 

Dihydrotoluic acid, ortho-, 563. 

Bihydroxyalizarin-blue, 1382, 1383. 

Dihydroxybehenic acid, heats of combus- 
tion and formation of, 11. 

Dihydroxybenzophenone, 900. 

Dihydroxybenzoylacetic acid, Pboo., 
1801, 43. 

Dihydroxydibenzylacetic acid, Trans., 

1001 . 

Dihydroxydihydroqninoline, chloro-i 

1100. 

Dihydroxyhydrolapachic acid, 1230. 

Dihydroxysbikimic acid, 920. 

Dihydroxytartaxic acid, action of carb- 
amide and thiooarbai^e on, 725. 

Dihydroxythiobenzene, properties of, 
186. 

Bibydroxytriphenylmethane, dinitro-, 
1235. 

— metanitro-, 1346. 

para-, 1234. 

Bihydroxyxanthone, 3 : 4-, 707. 

Bihydroxyxylene, 74. 

bromo*-, 74. 

chloro-, 74. 

Biisoamyl, complete chlorination of, 
811. 

BUsoamylsulphonodimeibylmethaue, 

180. 

Biisobutenyl, isomeric change in, 1331. 

BiUobutyl, complete chlorination of, 


Biisobutylacetylene diyaJerate, 981. 
Biisobutylamine ethyl oxalate, 284. 

oxidate, action of auoines on, 377. 

BiisobatylglycolHe acid, 891. 
BiisobutylpimeHc acid, Trans., 843. 
Biisobuiylsalphonedimethylmethane, 
180. 


X>!^bu^lscilphonemetliane, 181. 
Bl^propylb^ene and its deriyatires, 


XN^eopro^loarbrn^ properties of, 889. 


Biisopropylcarbiuyl acetate, properties 
of, 889. 

Biisopropylnitramine, 168. 
Biisopropylpimelic acid, Trans., 840. 
Biisopropylsalplionediethylmetliane, 
180. 


Biisoy^eiyl, 890. 

Biketodihydropentene, tetrachloro-, 691. 

Biketohexameliiylene,heptachlorometa-, 

690. 

Biketohexene, hexaohlorortho-, action 
of phosphoric chloride on, 819. 

behaviour of, on heating, 

819. 

Biketones, a-, transformation of, in alka- 
line solution, 335. 

Biketones, i8-, action of hydroxy] amine 
on, 739. 

Bilactylic acid, 177. 

Bilatation, thermal, of liquid bismuth 
near its melting point, 518. 

Bimetliacrylic acid from isovaleric acid, 

1011 . 


Bimethamidobenzamide, 910. 
Bimethoxydimcthylbeuzidiue, 1231. 
Bimethoxygentisein, 1386. 
Bimethoxjmetatohdine, ortho-, 1232. 
Bimethoxyphenylglyoxylic hydrazouc. 


Bimethyl barium phosphate, 1015. 

Ai, 4 -dihydroterephthalate, heats of 

combujstion and formation of, 376* 

dipropyl glycol, Trans., 875. 

— — fumarold-hexaliydroterephthalalf*, 
heats of combustion and formation of, 
376. 


c-sulphaminephtbalate, 1063. 

terephthalate, heats of combustion 

and formation of, 376. 

Ai-tetrahydroterephthalate, heats 

of combustion and formation of, 37f). 
Bimethylacetylcaproic acid, ao/-, Trans., 
570, 584. 

Bimethylalloxazlne, 1342. 
Bimethylamido-a-naphthaphenarine, a-, 
471. 


Bimethylamido-a-naphthatolazine, a-, 
471. 


Bimethylaniline, derivatives of, 457. 

reaction of oxyalkyl derivatives of, 

693. 


Bimethylanilineazobenzylpiperidmo, 89. 
Bimethylaziethane, 1356. 
Bimethylbihydrazimetnylene, 1356. 
Bimethylbromodinitroresorcinol, 1025. 
Bimethylcarbazole, 835, 1491. 

diamido-, 834. 

Bimethyldiaeetylpentane, Trans., 
670, 587- 

dioximo of, Trans , 688. 

Bimethyldiamidoohlorethoxyquiuone, 

, 904. 
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DimetliTldiamidoplieiiyltolylmethane, 
paranitro-, 727. 

Dimethyldibromoheptamethylene, 
Tsans., 223. 

Dimefchyldicumylmethane, 1463. 

Dimefchyldiethyldiainidodiplienyltol.^l- 
methane, paranitro-, 728. 

DiTnethyldiliydroxylieptametliylene, ac- 
tion of hydroxylamine on, Tr^ns., 
221 . 

notion of phenylhydrazine on, 

Tjrars., 221. 

condensation product of, Tbaxs., 

228. 

constitution of, Tbans., 221. 

preparation of, Trans., 217. 

sodium derivative of, Tranb., 

220 . 

— synthesis of, Trans., 214. 

Dimethyl-’afl/-dimethylpyrrolidylammo- 
nium chloride, 15(^. 

Dimethyldinitroresorcinol, 1025. 

Dimetliyldipyridyl, oo'-, 80. 

Dimothyldithioxaraide, 1008. 

Dimethylethoxybenzidine, 213. 

Dimbthylglutanc acid, symmetrical, 
1015. 

and trimethylsucoinio acid, 

relative properties of, 669. 

acids, 1016. 

Dimethylglyozime peroxide, 816. 

Dimethylncptametbylenc, Trans., 227. 

diaoetate, Trans., 225. 

glycol, Trans., 217. 

Dimethylhomogontieic acid, 1129. 

Dhnethylhydroxyiodoheptameihylenc, 
Trans., 224. 

Dimethylimidothiazoline, 1516. 

Dimcthylindigo, s^^nthesis of, 722. 

Diniethyllactamidine hydrochloride, 
63. 

Dimethylmetaxyloquinol, 210. 

Dimelhyl-a-methyJpyrroHdylammo* 
Ilium salts, 1506. 

Dimethylnaphthaeurhodine, 471. 

Diineihylorcinol, 1347. 

dimethyl ether, 1347. 

Dimethylorthanisidine, uitro-dexivatives 
of, 1031. 

reactions of, 694. 

Dimetliyloriliophthalyldidextroecgon- 
ine, 476. 

Dimethylortho-xylidine, 1205. 

Dimethylortho-xyloquinol, 210. 

Dimethyloximidooaproic acid, Trans., 
586. 

Dimethylparatolnquinoline, ajS-, oxida- 
tion of, 1095. 

Dimethylparaxybquinol, 210. 

Dimethylpexitanetetracarboxylic acid, 
Trans., 830. 


Dimethylphenanthroline, 1105. 
Bimethyl-a-phenylosotriazole, 1115. 
Dimethylphenylpyrazolesulphonic acid, 
1107. 

Dimelhylpimelic acid, aa'-, Trans., 570, 
577, 587, 832. 

Dimethyl-a-pipecolylammonium iodide, 
1508. 

Dimethylpiperazine, 7-, 1333. 
Dimethylpiperidme, behaviour of, 
towards hydiogen chloride, 1506- 
Dimethylpyridme, aa'-, Trans., 177- 

oxidation of, Tranh., 178. 

Dimethylpyridone, ««' Trans., 177. 
Dimethylquinol, bronio-, 209. 
Bimethylqninoline, oxidation of, 1096. 
Dimethylquinoxahnemetacarboxylic 
acid, 303. 

Dimethylsafranine hydrochloride, 1203. 
Dimethylsuccinic acid, an isomeride of, 
290. 

acids, bromination of, 1191. 

substituted, 829. 

synthesis of, 1193. 

Dimethyltetramethylenediamine, cjS-, 
1503. 

Dimethylthiazole, 222. 
Dinieihylthiazole-/8-earboxylic acid, afi-t 
224. 

Biroethyltolualloxazine, 1342.^ 
Dimethyllriamidodiphenyltolylmethaue, 
727. 

Dimcthyltribromonitroresorcinol, 1026. 
Dimethyluracil, imido-, 1007. 
Di-a-naphtholbenzylidenesulphonic 
acid, baiium salt of, 721. 

Dinaphthyl bisulphide, 1 : 3-diainido-, 
573. 

ketone, boiling point of, 1240. 

picratGS, 216. 

Dinaphthylamine, i8-, boiling point of, 
1240. 

Dinaphthylene oxide, /3-, new method of 
preparation of, Trans., 1096. 

nitro-, Trans., 1100. 

tetrabromo-, Trans., 1 lOO. 

— tetranitro-, Trans., 1100. 

Dinaphtliylene-oxide-totrasulphonic 
acid, constitution of, Trans., 3099. 
Dinicoiinic acid, aa'-diehioro-, 940. 
Dinitro-compounds, reaction for, 685. 
Dioptase from the French Congo, 617. 
Diospyros viginiana^ crystalline princi- 
ple from the bark of, 324. 
Dioxymethylenophenylglyoxylie hydr- 
azone, 711. 

Dioxymethylenequinaldino, 705. 
Dioxyphenazine, 944. 

DIoxyquinones, action of, on orthodi- 
amines, 944. 

Dioxytotrazotio acids, 1038. 
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Dipentene, 1083. 

dihydrobroinide, action of bromine 

on, 1242. 

Diphenol, 930. 

Dix)henoldi8ulplionic acid, 930. 
Diphenoxypropylamine, 7-, 1467- 
Diphenyl dicyanide, 60. 

orthodiamido-, 670. 

orthodinitro- 570. 

oxidation of, in the animal organ- 
ism, 1529. 

Diphenylacetaldoxime, 1070. 
Diphenylacetylene dibenzoate, 93-1. 
Diphenylaoetyltolnylenediomine, 694. 
Diphenylamidomethylenephenylorfcho- 
phenyleneguanidine, 14^. 
Diphenyl-/i-amidothiazole, ajS-, 222. 
Diphenyl-/i-amidozazole, ojS-, 725. 
Diphenylamine, action, of picric chloride 
on, Tbans., 716. 

amidoehloro-, 299. 

oxidation oi^ in the organism, 

1529. 

Diphenyl-bases, 211. 

Diphenylbiguanide, jS-, 1180. 
Diphenylbihydrazimethylene, 1357. 
Diphenylbromodinitroresorcinol, 1026. 
Diphenylcarbazole, 1212. 
Diphenyldbloroformamide, compounds 
from, 1214. 

Diphenyl-deriYatiTes from alkylquiaols, 
209. 

Diphenyldiamidohydroxybenzene, 191. 
Diphenyldiethylene and its deriTatiyes, 
76. 

Diphenyldihydroqidnozaline,. 747. 
Diphenyldimethylazimethylene, 1359. 
Diphenyldinitrouieihane, 315. 
Diplienyldipyridazine, 1502. 
Diphenyldisidphine, metadinitro-, 567, 
Diphenyldisulphonic acid, amido-, 930. 

and its deriyatives, 930. 

bromamido-, 929. 

Diphenylene oxide, 123t. 

diamido-, 1234. 

. Diphenylenemetliane sulphide, 1049. 
Diphenylenemethanesulphone, 1059. 
Diphenyletho-ajS-dihydronaphthaquin- 
oxaline [1 :3], 1514. 
Diphenylethonaphthazonium hydroxide, 
1110 . 

Diphenylethylidene, 296. 
Diphenjlfurazan, 1237. 
Diphenylglyoxime peroxide, 316. 
Diphenylhydrazonebenzjlidenosulphonio 
add, sodium salt of, 720. 
Diphenylbydrazonephthalaldehydio 
add, 1370. 

Diphenylhydroxyethylamine, 726. 
Dlphenylhydroxy^ketone, 1043, 
l)xph«DLylniudothiazoline, X517. 
DtphanyEne hydroohloiide, iodo-, 211. 


Diphenylisosucdnic acid, Tumsts., 731. 

preparation of, Tbastb., 732. 

Diphenylketazine, 1359. 

Diphenylmaleanil, 71. 

Diphenylmaletc anhydride, 71. 

Diphenylmethane, bromo-, pi*eparation 
of, Trans., 731. 

oxidation of, in the organism, 

1529. 

Diphenylmethylcinnamaldiazimethylenc, 

1360. 

Diphenylmethylenebenzaldazine, 1359. 

DiphenyJmethylenecinnamaldazine, 

1359. 

Diphenylmeihylenebydrazine, 1358. 

Diphenylmethylenetetrazone, 1359. 

Diphenylmeth} Ipheny lazimethyleue, 

1360. 

Diphenyl-fi-methylthiazole, a|3-, 222. 

Diphenyluaphthotnazme, and its deriva- 
tiyes, Trans., 681. 

Diphenyl-/3-naphthylamlne, diamido-, 
301. 

Diphenyloxycyanidiue, 59. 

Diphenyl-4 : 5-phenylpjrrolidonc, 3-, 
iRAMb., 146. 

Diphenyl-4 : 5-phenylpyrrolonc, 3-, 
Trans., 144. 

Diphenyipropane, ap-, 207. 

Diphenjlpropionio acid, p-, Trans., 
731. 

preparation of, Trans., 

734. 

Diphenylpropyl alcohol, Trans., 1009. 

Diphenylpyndone, 458. 

Diphenylpyndouecarboxylic acid, 458. 

Diphenylpyrone, 2 : 6-, 4o8. 

Diphenylpyronecarboxylie acid, 4^. 

Diphenylquinoxahziemetticarboxylic 
acid, 303. 

Diphenylsuccinani]^ 72. 

DiphcnjlsuGcinanilic acid, 72. 

Diphcnylsuccinic acids, 71. 

anhydrides, 72. 

Diphenylsulpbideorthocarboxylio acid, 
1038. 

Diphenylsulpbonaznio acid, ammonium 
salt ot, 569. 

Diphenylsulphone-P-thiopbenylpropaue, 
aP-, 1068. 

Diphenylbhiazole, o/i-, 221. 

Dipheuyltbiocarbamide, action of acetic 
acid on, Trans., 329. 

action of water on, Trans., 323. 

symmetrical, action of acetic an- 
hydride on, Trans., 396. 

Diphenyltolyltoludihydroxyquinoxaline, 

748. 

Diphenyltriamidobenzene, condensation 
with benzoin, 748. 

Diphenyltriketone, 318. 

i hydrate, 319. 
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Dlplienyltriketonanilide, 319. 
Diphenjltriketonedianilide^ 319. 
Dipbenyltrmitrosopropane, 319. 
Diphthaljlamidoethyl sulphide, 815. 

sulphoxide, 816. 

Diphtbaljliiuidoethyl bisulphide, 817. • 
Diphthalylimidopropyl bisulphide, i3-, 
1473. 

llipiperidyl, ot/S-, 583. 

7-, and its derivatives, 1094. 

llipiperidylbromisatin, 1491. 
Dipiperidylisatin. 928. 

Dipiperonylacryl ketone, 704. 

dibromo-, 1475. 

dinitro-, 705. 

Bipropar^l, isomeric change in, 1332. 
Dipropyl a-sidphamincphthalate, 1063. 
Dipropylacetylene dibutyrate, 891 
Dipropylaioine, molecular refraction and 
dispersion of, Tkaks., 296. 
Dipropylbenzene, para-, 1022. 

^nitrodibromopara-, 1023. 

Dipropylbeuzenes, synthebis of, 685. 
Dipropylbenzenesulphonic acid, meta-, 

acids, para-, 1022. 

Dipropylene, jS-, 282. 
Dipropylethylamine, 1118. 
Dipropylglycollic acid, 891. 
Dipropylmethylamiue, 1118. 
Dipropylnitramine, 168. 

Dipropylpimelic acid, Tsjurs., 838. 
Dipyridyl, 7-, 1093. 

Dipyropentylene, 1085. 

Diquinolyl, 2' : 3'-, 83. 

Diquinyl ketone, HOB. 

Diresoreinoh detection of, in synthetic- 
ally prepared phloroglucinol, 125. 
Diresoreinyl tetrethyl ether, 76, 
Disalic^lbcnzoin, 708, 
Disazobenzeneparaohlorophenylhydr- 
azine, tetranitronifcroso-, 907* 
Disazo-compounds of «-naphthol, mole- 
cular change in the formation of, 
1075. 

Disodammonium chloride, 642. 
Disodium erythrozido, 999. 

Dispersion and chemical constitution, 
relation between, 774. 

in certain metals, 373, 

— molecular, of various substaaaoes in 
solution, Tbasts., 589. 

— of various carbon compounds, 774, 
Tbans., 290. 

rotatory, of tartrates, 1145. 

Dispersive power of organic compounds, 
138, 774, Tbans., 290. 

Dissociating gases, function of, 870. 
Dissociation, continued, 381. 

— electrolytic, and the molecular 
theory, 390. 

— formulae for, 1309. 
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Dissociation, electrolytic, hypothesis of, 
521. 

in solution, 1148. 

hypothesis of solution, 255, 638. 

of Arrhenius, 256, 638. 

in solutions, versus association, 

972. 

influence of pressure on, 381. 

into ions, theory of, and its conse- 
quences, 972, Pboo., 1890, 170. 

of aluminium fluoride, 806. 

of ammonium chloride, 1415. 

of afuylene hydrobromide under 

low pressures, 970. 

of carbonic anhydride and steam, 

143. 

of gases and vapours by the silent 

discharge, 143. 

of liquid nitrogen peroxide, Tii vKS., 

1076. 

— of magnesium oxide by means of 
metallic magnesium, 643. 

of selenium chlorides, 11. 

— of sodium carbonate, 364. 

theory of, 874. 

Dissociation-constants of organic acids, 
257. 

Dissolution, considered as a process of 
diffusion. 384. 

heat of, of carbon compounds in 

various alcohols, 1313. 

Distillation, fractional, in a vacuum, 
apparatus for, 146, 259. 
Ditetrahydro-a-naphthaquinoline, 1261. 
Dithionic acid, formaticn of, from 
sodium sulphite, 078. 

Dithioxaanide, action of ethylencdiamine 
on, 1003, 

Ditoluidotoluquinone, 1046. 

Ditolyl ketone, para-, 1053. 

orthodinitro-, preparation of, 1491, 

Ditolylaminc, condensation of, with 
benzaldehyde, 434. 

orthaniidopara-, 434 * 

Ditolyldiamidohydroxybonzene, para-, 
190. 

Ditolyline hydrochloride, 211. 
Ditolylsulphonepropyl ether, 1229. 
Ditolylthioeorbamide, 434. 

meta-, action of acetic anhydride 

on, Tbaks., 403. 

— ortho-, action of acetic anhydride 
on, Tbaks., 402. 

Dixylyl ketone, para-, 1053. 
Dixylyleneammonium salts, 13S3. 
Dixylylthiocarbomide, meta-, action of 
acetic anhydride on, Tbaxts., 404. 
Docna zeylantca^ resin from, 1385. 
Dudgeonito, 275. 

Dufrenite from Cornwall, 274. 

Dulcitol, effect of, on the electrical ecu'* 
duotivify of boric acid solutions, 251. 
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Dnrdeiiifce, 154. 

Dyeing cotton, 662. * 

Dyeing, theory of, 832. 

D\ es, hydroxvketone, 705, 

— ^ — of the anthmquinone series^ 936. 

of the primuline group, 193. 

of the triphenylmethane group, 

727. 

orthohydroxyazo-, 1038* 

Dynamite, analysis of, 623. 

Dyslyte, Tbans., 978. 




Earth, blue, from the South African 
diamond fields, 25. 

Earth-nut fat, alterability of, 770. 
Ebulliacope, Eaoult’a, 9. 

Ergonic acid, 749. 

Ecgonine, 333. 

constitution of, 750. 

dexfro- and kevo-, oxidation pro- 


ducts of, 749. 

reactions of, 1661. i 

— salts, 333. 

Eegonineloctone, a-brom-, 66. 

Effluria from obemical or voltaic reac- 
tions, electrification of, 7. 

Effnsbn of gases, 381. 

Elaterite from Dingwall, 273. 

from Boss-shire, 272, 

Electrical and ohemi^ energr, relation 
between, in galvanie cells, 513. 

■ — behaviour of precipitated mem- 
branes, 517. 

— — conductivity and capillarity, ana- 
logy between, 1408. 

and freezing point, 971. 

basicity of acids deduced from 

their, 681, 632. 

maximum, determination of 

the, of very dilute copper sulphate 
solutions, 965. 

molecular ebanges in metals 

as shown by their, 1308. 

of boric acid solutions in pre- 
sence of dulcitol, 251. 

of isomeric organic acids and 

their salts, 376, 617. 

of liquids, effect of pressure 

on, 250. 

of organic acids and their 

salts, 631, 632. 

of precipitated membranes, 

140. 


of saline solutions, 141. 

of salt Bolutionsi influence of 

water of crygballisaidon on the, 141. 

of solid electrolytes, 1807. 

K — r- of solutions of double salts, 


Electrical phenomena developed in tbe 
formation of solid carbonic anhydride, 
777. 

resistance of bismuth, 515. 

of metals, 4. 

of salts in the Bunsen flame, 

5. 

Electricity, conduction of, by Uie va- 
pours of heated salts, 515. 
Electrification of effluvia from chemical 
or from voltaic reactions, 7. 
Electrochemical investigations, 1309. 
Electrolysis, 778. 

— in animal tissues, 597. 

of barium chloride, 1421. 

of bile, 591. 

of fused aluminium fluoride, 133. 

of fused compounds of boron and 

silicon, 1321. 

of metallic thiocyanate*, 1170. 

of sodium acetate, 1192. 

oxidation of cobalt salts by, 

Traes., 760. 

theory of, P»00., 1891, 118. 

Eletstrolyte, development of E.M F. 

between mercury and an, 374. 
Electrolytes and non-eleotrolytes, freez- 
ing points of dilute aqueous solutions 
of, 971. 

E.M.F. of a metallic series of, 3. 

solid, electaical conductivity of, 

1307. 

specific inductive capacity of, 778. 

Electrolytic dissociation, and the mole- 
cular theory, 390. 

— fonnulee for, 1309. 

hypothesis of, 521. 

in solution, 1148. 

estimation of metals as amalgams, 

1533. 

separations, 1296, 1396. 

synthesis of bibasic acids, 1192. 

Electrolytioally dissociated substances, 
solubility of mixtures of, 142. 
Electromotive force, development of, 
between mercury and au electrolyte, 
374. 

of a metal in a series of elee- 

irolytes, $. 

— of cells of certain inelale, 

platinum, and nitric acid, 514. 

of galvanic elements, 514. 

of polarisation, 1405. 

Electrometallurgy of aluminium, 525. 
Element. See Galvanic element. 
Elements, dispersive powers of, 776. 

new periodic property of, 12. 

of the second periodic group, 

spectra of, 965. 

Elephant’s milk, 98. 

Ellagotannic acid, 918. 

Emmonsite, 154^ 
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Emulsions, 948. 

Energy content in cliemistry and 
physics, 14il4i. 

factors of, 976. 

Ensilage, changes occurring during, 
3287. 

Enzymes, tiyptio, gelatin as a reagent 
for the detection of, 1522. 

Eosin, fluorescence of alcoholic solu- 
tions of, on heating, 139. 
Epiclilorhydrin, action of phenylhydr- 
aziue on, 582. 

relation between the speetro- 

inetrical constants and chemical con- 
stitution of, 630. 

Erbium and didymium earths, separa- 
tion of, 14<25. 

Erbium group, 1424. 

Erika, 195. 

Erucic acid, heat of combustion and 
formation of, 11. 

JSrt/t7irina hroteroi, alkaloid from, 333. 

suhumbrans^ alkaloid from, 335. 

Erythritol, alkaline derivatives of, 637. 
Erythroxides, bibasio, oonstituiian and 
heat of formation of, 1313. 

Eserine, reaction for, 1562. 

Essence of lemons, 1496. 

of myrtle, 1384. 

Etazole, 176. 

Ethane, ohloro-, thermochemistry of, 
1311. 

nitro-, action of alkali carbonates 

and hydroxides on, Tkans., 411. 

action of ammonia on, Thaws., 

412. 

Ethenyldiphenylure"do, 60. 
Ethenylorthamidoohlorodiphenylamine, 
300. 

Ether, action of light on, in presence of 
moist oxygen. Thaws., 51. 

— formation of an explosive sub- 
stance from, Pboo., 1891, 15. 

— influence of tomperaiuro on the 
formation of hydrogen peroxide from, 
Thaws., 56. 

Ethereal oil of asafmtida, 322, 464. 

— of I/iitdemferhfa^ 464. 

of sabadilla seeds, 1284. 

oils, 217, 1240. 

— olefinic constituents of, 539. 

— * salts, dispersion of, 774, 

— estnaation of, in brandy and 

spirits, 503. 

formation of, by means of 

ethyl chlorocarhonate, 288. 

_ of organic acids, hydrolysis 

of, by potassium acetate, 425. 

of polybasic acids, hydrolysis 

of, 1013. 

Ethers, formation of, in the preparation 
of isosllylene and its homologues, 996. 


Ethoxyozobenzene, base from, 211. 
Ethoxybenzamide, nitro-, 916. 

para-, 64. 

Etiioxybenzamidine hydrochloride, 
ortho- and para-, Cl. 

paretho\yphenylhydroxypyrimid- 

inecarhoxylate, para-, 61. 
Ethoxybenzenylomidoxime ethyl ether, 
meta-, 699. 

— para-, 700. 

Ethoxyhenzimidocthyl ether hj di*o- 
chloride, para-, 64. 

Ethoxybenzoic acid, nitro-, 916. 
Ethoxybenzonitrile, ortho-, 63. 

ortho- and para-, imido-ethers 

from, 63. 

para-, 64. 

Ethoxydianilidoquinone, chlor-, 003. 
Ethoxydimethylaniline, meto-, reactions 
of, 693. 

Ethoxydinitronaphthyl sulphide, 321. 
Ethoxydiphenylhydroxypynmidine, 
para-, 64. 

Ethuxyisosuccinic acid, 175. 
Ethoxynaphthidono, a-, nitro-deriva- 
tives of, 1379. 

Ethoxynaphthyl bisulpliide, jfl-, 322. 

sulphide, jS-, 321. 

Ethoxyparadihydroxyquinone, chlor-, 
904. 

Ethoxyphenyldimethylhydrovypyrimid- 
iue, para-, 64. 

Ethoxyjihenylethylmethylhydroxy- 
pyrimidine, para-, 64. 
Ethoxyphenylhydroxypyriinidmecarb-I 
oxylic acid, para-, 61. 
Ethoxyphenylmethylbenzylliydroxypyr- 
imidino, para-, 64. 

Ethoxyplienylmethylhydroxypyrimid- 
iiie, ortho- and para-, 64. 
Ethoxyphenylsumonie acid, meta-, 310. 
Ethoxyquinouo, diamidodichlur-, 901. 
Ethyl acetamidonitrobenzoato, 012. 

aectoacotate, action of ethyl 

iS-bromopropionate on, 547. 

— — action of hydroxylunune on, 
740. 

aldehydeuraraule, 908. 

— amidobenzoio derivatives of, 

1484. 

— condensation products of, 

172. 

r— constitution of, 1181. 

— sulphur derivatives of, 204. 

aoetodiearboxylate and its imido- 

ether, 171. 

a-acetoglutarate, action of ammonia 

and aniline on, 1187. 

aeotoaedioarboxylate, 671. 

action of ammonia, isohutyl- 

amine, and aniline on, 422. 

— action of nitrous acid on, 738. 
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Ethyl ocetonediozalate, 426. 

— acetanozalate, coloured compounds 
from, 422. 

— acetosuceinate and its homologiies, 

action of ammonia and amines on, 
544. 

— .. S-aretyldibydroeoIIidmecarboxyl- 
ate, 1091. 

— a-acetylglutarate, 547. 

acetyltetramethylenecarbozylate, 

molecular refraction and dispersion 
of, Tbabts., 295. 

«-aeetyltricarballylate, 423. 

/8-aeetyltricai'ballylaie, 423. 

— acetyltnmetbylenecjarboxylate, ac- 
tion of isoamyl iodide and so^um 
ethoxide on, Tbanb., 892. 

molecular refraction and dis- 
persion of, Tbans., 295. 

acouitate, action of ethyl sodio- 

malonate on, 546. 

— acrylate, action of ethyl alcohol on, 
Tbans., 475. 

— alcohol, action of iodine on, 656. 

solutions, specific heats of, 

1406. 

allyl ether, action of hydrogen 

chloride and bromide on, 164. 

allylacetalte, action of alcoholic 

sodium ethoxide on, Tbaks., 482. 

— allylmetfaylbenz<ylacetate, Tbans., 
999. 

— amhlobenzoate (orth-), action of 
ammonia on deriyatives of, 912. 

amidocrotonate, action of heat on, 

Tbajts., 172. 

amidoethylenedicarboaylate, 

Tbans., 747. 

action of baryta on, 749. 

— o-amido-a-ethylideneglutarate, 
lactam of, 1187. 

— «-amidoethylidenesuccinate and its 
derivatives, 544. 

jS-amidoglutaconate, 422. 

— amidonitrobenzoate, 912. 

f£-amidothiazoledicnrboxyIate, 224. 

p-aniidothiazylacetate, 7^. 

amidotolylcarbamates, isomeiio, 

702. 

— an^late, action of alcoholic sodium 
ethoxide on, Tbans., 482. 

a-anilido-fy-ethylideneglutarate, 

lactam of, 1187. 

— benzaimalouate, action of ethyl 
sodaeetoacetate on, 712. 

— benzamidoxala^tate, 922. 

— - benzamidylcarbamate, 59. 

— b6nzenebiazo-A^*^-dBiydroteie- 
phthalate, 1487. 

— henzenelmuEO' ^dihydrotere- 
pbthalate, 1487. 

r — b^aieneluasatm 1487- 


Ethyl benzenedihydrazc-A^' ®-dihydro- 
terephthalate (para-), 1486. 

benzojlaceiiite, condensation of, 

-with furfuralclehyde, Trans , 1011. 

3-benzoyldihydroeolliclineearboxyl- 

ate, 1091. 

benzoylsodaoetateandchloracetone, 

reaction between, Tbans., 191. 

benzylbonzoylacetate, Tbans., 

1006. 

— benzyldicarboxyglutaconate, 179. 

action of ammonia on, Tbans , 

748. 

brometbylamido-a-orotonate, 817. 

bromide, molecular refraction and 

dispersion of, Tbans., 295. 

bromocaprylate, 1190. 

bromomethylacetoacetaie, 223. 

bromo-|9-naphtlioate, 934. 

bromosftearate, 1190. 

butanepentacarboxylate, 42 1. 

carbamate, action of parnchloro- 

phenylhydrazine on, Tbans., 211. 

carboxyglutaratc, 547. 

>chloi*acetoacotate, action of sodium 

phenylmorcaptide on, 712. 

chloralimidocarboxylate, 1003. 

chlorethylnaphthylcarbamatoB, 

1373. 

— ohlorocarbonate, action of, on 
sodium formate, acetate, &o., 288. 

chlorofumarate, molecule refrac- 
tion and dispersion of, Tbans., 295. 

— chloromalonate, action of phenyl- 
hydrazine on, 1068. 

cr-ohloromethylaeetoacetate, 223. 

clilorophenylhydrazinepyruvate 

(ortho-), Tbans., 211. 

chrysylcarbamate, 730. 

cinnainate, additive compound of, 

with ethyl sodacctoacotaie, 914. 

dtraebbromopyrotartrato, 1185. 

cresyl ether, brom-, 552. 

imido-, 662. 

crotonate, action of ethyl alcohol 

on, Tbans., 478. 

cuproacetonedicarboxylate, 673. 

cuprobenzoylacctate, 459. 

cywiide, dimolecular, 888. 

— ^ diazobenzoate, 55. 

dibenzoylaeetate, action of phenyl- 

hydrazine on, Tbans., 1005. 

preparation and properties of, 

Tbans., 1000. 

dibenzoyhnetiiylacetate, Tbans., 

1005. 

— -dibenzylacetonedioarboxylate, 

— dibenzylpentanetetracarboxylate, 
Tbans., 843. 

dibp*)mhydromuconate, Tbans., 752, 

o^-dibromobutyrate, 1184. 
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Ethyl dibromopentanetetracarboxjlate, 
Tsaks., 827. 

dibromoquinoneterepbthalato, 

456 

djbromosuccinate, action of ethyl- 

enediamine on, 1004. 

^ — action of zinc on, 1184, 1338. 

dicarboxyglutaconate, action of 
ammonia on, Tjbaks., 745, 

aliylsabstitntion products of, 

178. 

dichloracetate, action of, on the 

sodium deriyatiye of ethyl nudonate, 
Peoo., 1891, 41. 

— ■ — dichlonsopropylcarbamate, 1374. 

dichloxisopropylchlorocarbomate, 

1374. 

— — diclilorisopropylnapbthylcarb* 
amates, 1374. 

diohloriflopropylpbenylcarbamate, 

1374. 

a)8-dichloropropvloarbamate, 1374. 

S-diohloropropylchlorocarbamate, 

1374. 

e/3-dichloropropylnapbthyloarb- 

amates, 1374. 

— a/3-dichloropropylplienylcarb- 
amate, 1374. 

aa'-diethylacetonedicarboxylate, 

673. 

— diethylpontanetetracorboxylato, 
Tbaks., 833. 

~ diethylpimclate, Tbans., 83 ji. 

dihydrogen phosphate, 1014. 

dihydroxytartrate, 725. 

— ^ — diisobutylpentonetotracarboxylate, 
TBA](r8., 841. 

diisobutylpimelate, Trans., 842, 

diisopropylpentanettraoarboxylate, 

Tbans., 839. 

— diisopropylpimelato, Trans., 810. 
dimethji phosphate, 1015. 

tta'-dimethylacetonedicarboxylate, 

674. 

od'-dimethyl-aA^'diaeetylplmelate, 

and its decomposition products, 
Trans., 569. 

dihydrazone of, Trans., 573. 

hydrolysis of, Trans., 680. 

— prepai^tion of, Trans,, 571. 

dimetnylpentanetetracarboxylate, 

Trans., 829. 

W-dimethylpiindate, Trans,, 571, 

576, 831. 

dimethylpyronedicarboxylate, 

1334. 

dimethyltefcrazonedicarboxylate, 

293. 

dinitrethoxybenzoate, 916. 

- — dinitrohydafoxybenzoate, 916. 

— - dinitrophenylacetate, derivatives 

of, 1224* 


Ethyl diphenylisosuccinate, preparation 
of, Trans., 731. 

diphenylpropionate, Trans., 736. 

diplieuylpyronedicarboxylate, 459, 

675. 

j3-diphenylsulphonebutyrate, 204. 

diprop>lpentanetetraoaxboxylate, 

Trans., 836. 

dipropylpimelate, Trans., 837- 

disodiopentanetetiaoarboa^late, ac- 
tion of benzyl chloride on, Trans., 
850. 

action of methylene iodide on, 

Trans., 798. 

action of trimethylene brom- 
ide on, Trans., 904. 

disodiotartrate, transformation of, 

by ethyl chlorido, 830. 

eogonate, 749. 

ether and ethyl bromide, separa- 
tion of, 410. 

behaviour of, with sulphuric 

acid, 410. 

ethoxyhydroxypyridinedioarb-' 

oxylate, 939. 

ethoxyoxalacctate, 545. 

ethoxy-a-pyridonedicarboxylate, 

939. 

ethylaceloacetate, sulphur deriva- 
tives of, 204. 

ethylaeetonedicorboxylate, 673. 

ethylbenzyldicapboxyglutarat^l79. 

ethyldiearboxyglutarate, 179. 

a-ethyl-jS-diethylsulphonebutyrate, 

205. 

— a-ethyl-jS-diphenylsulpUonebutyr' 
ate, 205, 

a-ethyl-iS-dithiophenylbutyrate, 

205. 

etliylenedicarbamate, 1196. 

ethylenotricarboxylate, Prod., 

1891, 41. 

— - ethylpiperidinebetalne salts, 943. 

— f umarate, molecular refraction and 
dispersion of, OCranb., 295, 

furCuraerylate, 427. 

f urfuralbenzoylacotate, Trans., 

1011 . 

furylcarbamate, 182. 

glutaoonate, action of ammonia on, 

Trans., 745. 

hexamotbylenetetracarboxylate 

[1:1:3; 3], TranS., 803. 

homogentisate, 1129. * 

bydrazomcthyltbioazolocarboxyl- 

ate,225. 

hydrogen ethoxyhydropyridinedi-* 

oorboxylate, 939. 

— — f umarate, preparation and 
properties of, Trans., 736. 

homipinate, 712. 

— — — hydroxyisophthalate, 1860. 
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Ethjl hydrogen maleate, preparation and 
properties oi, Tbans., 740. 

maJonate, properties of, 

1012. 

■ - ac-metacrotonamidobenzoate, 

1485. 

ozimidosnccinate, stereochem- 
ical isomerides of, 823. 

hydroxyisoxazoledicarboxylate, 738. 

— imidodicarboxylate, 42. 

iodide, action of, on magnesinm, 

Peoo., 1891, 17. 

moiecnlar refraction and dis- 
persion of, Trots., 295. 

isobntenyltricarboxylate, 292. 

iS-isobutylamidoglutaconate, 422. 

isonitroBOsteorate, 542. 

isophenanthroxyleneacetoacetate, 

Tbaks., 2, 5. 

— a^onof acetic anhydride on, 

Trails., 7. 

. action of bromine on, Tsar'S., 

8 . 

r action of ph.enylh.ydrazine on. 

Tsars., 7. 

hydrolysis of, Tdth caustic 

alkalis, Tsars., 11. 

reduction of, -with hydriodio 

acid. Tsars., 10. 

— reduction of, mth zinc and 

hydrochloric acid, Tsars., 8- 

itadibromopyrotartrate, 1185. 

' _ levulinate, deriTatives of, 1337. 

lutidonecarboxylate, Tsars., 174. 

bromo-, Tsars., 175. 

maleate, molecular refraction and 

dispersion of, Tsars., 295. 

malonate, action of ethyl jS-bromo- 

propionate on, 547. 

action of ethyl dichloracotate 

on the sodium derirative of, Tsoc., 
1891, 41. 

action of methylene iodide 

and chloride on, in tlie presence of 
sodium ethoxide, 174. 

and methylene iodide, i*eac- 

tion between, 176. 

methacrylate, 1016. 

action of alcoholic sodium 

ethoxide on, Tsars., 481. 

methenyltricarboxylate, action of 

nitric acid on, ^6. 

methylacetoacetate, sulphur derira- 

tires of, ^01. 

methylacetonedicarboxylate, 674. 

methylaoetjlamidoformate, 293. 

. methylamidoformat^ action of 

nibcouBaoid on, 292. 

— methylarimidothiazolecarbo^^late, 
228. 

— — metbylbenzoyldihydrocolUdine- 
1091. 


Sthyl mcthylbromothiazolecarboxylate, 
225. 

methylcomphocarboxylate, 1500. 

methylchlorothiazulecarboxylate, 

225. 

mcthyldibenzoylacetate, Psoc., 

1891, 43. 

a-methyl-j8-diethylsulphonebulyr- 

ate, 205. 

methylphenyleyanosueoinate, 1065. 

methylphonylbydrazonitrosoaceto- 

acetate, 1116. 

methylphcnylpyrazolonecarboxyl- 

ate, 673. 

a-Tnethyl-/i-phenylthiazoloearb- 

oxylate, 221. 

— methylthiazolecarboxylato, 226. 
methylthiazolecarboxylate-diazo- 

hydrate, 225. 

— methylthiazolqjropionate, 223. 

methylthiai^lacetate, 743. 

a-naphthylazoacetoaoetate, 3381. 

nitracetaniidobenzoates, 916, 017. 

nitraeetylmetliamidobenzoate, 917. 

nitramidobenzoate, 916. 

nitrethoxybenzoate, 916, 916. 

nitnlosucciuamate, 176. 

— nitrobenzoylamidobenzoaie, 912. 
nitrohydroxybenzoate, action of 

ammonia on, 915. 

nitromethamidobenzoate, 917. 

— nitroparamidobenzoate (meta-), 
306. 

nitropiperonylaorylato, Tsars., 

156. 

nitrosoaeetonedicarboxylate, 738. 

mtroBocyanacetates, 1450. 

nitrosomothylamidoformate, 293, 

niti*otolvlcarbamate, 702. 

opianate, action of potassium 

cyanide on, 1371. 

oxalacctanilate, 902. 

oxalacetoparatoluidato, 903. 

oxalate, combinations of, with anil- 
ides, 902. 

oxalethylacolanilate, 903. 

oxalhippurate, 922. 

oiamcthanotolylcarhamate, 702. 

pentanetetracarboxylate, prepara- 
tion of, Tsars., 822. 

sodium derivative of, Psoo., 

1891, 43. 

— synthesis with the aid of, 

Psoc., 1891, 43. 

1:3:3: 5-pentanetetracavbo3ylate, 

547. 

phenanthroxyleneaootoacotate, 

Tsars., 1. 

— action of acetic acid on, 

Tsars., 14. 

: action of alcoholic hydrogen 

' chloride on, Tsars., 22. ^ 
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Ethyl phenanthro^^leneacotoacetate. 
action of alcoholic potash on, Tbans., 

24. 

action of anunonia on, Tbans., 

25. 

— action of formic acid on, 

Tbaits., 3. 

action of propionic acid on, 

Tbaks., V 7 , 

action of sulphuric acid and 

alcohol on, TnAiirs., 18. 

— — o-phenanthrozyleneisocrotonaie, 

Tbans., 2. 

phenylbenzamidopyrazolonecarh- 

oxylate, 923. 

phenylcarbazate, 1213. 

phenyldibromopropionate, action 

of an alcoholic solution of silver 
nitrate on, 1055. 

phenylhydraaidoacetate, 1054. 

phenylhydrassonemesoxalate, 739. 

l-phenyI-3-methylpyrazolone-4- 

succinate, 423. 

phenylvnlerate, 913. 

^-phtlialimidoethylinalonate, 1247. 

7 <phtbaiimidopropylbenzylmalon- 

ate, 467. 

7 -phthalunidopropylcthylmalon- 

ate, 466. 

— phtbalimidopropylmalonate, pre- 
paration of, 948. 

T^phthaliinidopropTlmethylmalon- 

ate, 1246. 

7 -phthalimidopropylpropylmalon- 

ato, 467- 

phthalooyanaoetate, 1337. 

j3-picolinebetame salts, 948. 

pimoJate, preparation of, Teaws., 

825. 

potassioacetonedicarboxylate, 673. 

— - potassium matoxiate, electrolysis of, 
1192. 

properties of, 1012. 

suberate, electrolysis of, 1192. 

propanotctracarboxylate, prepara- 
tion o^ Tkans., 991. 

— - propaneliicarboxylate, jS-, riioo., 
1891, 41. 

PTOpyl succinate, hydrolysis of, 

1013. 

— pyridinobotaine salts, 941. 

pyridonotetracarboxylate, 1834. 

a-pyridyl ketone and its deriva- 
tives, 1504. 

conversion of, into 

psendoeonhydrine, 1504. 

pinacone of, 1504. 

jS-pyridyl ketone and its deriva- 
tives, 1505. 

pyronetetracarboxylato, 1334. 

salts of aiB-halogenised acids, do- 

halogenisation of, 1184. 


Ethyl silicates, action of phosphorus 
oxychloride on, 816, 1171. 

sodacetoacetate, action of ethylene 

bromide on, TEAirb., 853. 

action of, on ethyl benzal- 

malonate, 712. 

additive products of, virith 

ethereal salts of nnsaturated acids, 
914. 

preparation and properties of, 

m. 

Bodethylacetoacetate, action of 

ethylene bromide on, Tbans., 893. 

preparation and properties of, 

171. 

sodiobenzomidoxalacetate, 922. 

sodiobenzylacetate, action of ethyl- 
ene bromide on, Teaks., 853. 

sodiocarbamate, syntheses with, 

42. 

Bodiocyanacetate, action of bibasic 

acid chlorides on, 1337. 

Bodiomalonate, additive products 

of, with ethereal salts of unsainrated 
acids, 914. 

Bodoxalocetnnilate, 902. 

sucemocyanacetate, 1387. 

buccinoBuccinate and phloroglu- 

cinol, relationship between, 1485. 

constitution of phenylhydraz- 

ine derivatives of, I486. 

phenylhydrazine derivatives 

of, 1486. 

tetrabromadipnte, Teaks., 753. 

tetrethylacetonedicarboxylic acid, 

674. 

ihiocetomidoacetoacetate, 743. 

thiacetoacetate. Teaks., 329. 

. action of phcnylhydrasino 

on, Teaks., 332. 

condensation of, with para- 

tolylhydrazine, Teaks., 339. 

preparation of. Teaks., 331. 

l*-thioacetoacetate, 744. 

thiocarbimidoaoetate, 180. 

thiocyanate, molecular refraction 

and dispersion of, Txuks., 296. 

triethylacetonedicarboxylate, 674. 

tropatc, 749. 

xanthochelidouate, 426. 

Ethylacetol, thio-, 541. 

Ethylacetono, thio-, 641. 
Ethylacctonediphenylmercaptole, thio-, 
568. 

Ethylacetone-cthylmercaptole, tide-, 
567. 

Ethylamido - a - naphthaphenazine, a-, 
470, 

Ethylamido-a-naphthatolaziue, a-, 471. 
Ethylamidopiperouyl-w-carboxylio an- 
hydride, Teaks., 158. 

Ethylominc, donvaiives of, 815. 
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Etibylamme. dithio-, 817. 

hydrochloride, diseleno-, 1216. 

seleno- and thio-derivatiTes of, 

1216. 

thio-, and its derivatives, 816. 

Ethylbenzene, occurrence of, in com- 
mercial xylene, 1197. 

Ethylbenzyl sulphide, occurrence of, in 
Ohio petroleum, 1173. 
Ethylbenzylamidophosphenyl cMoride, 
437. 

Ethylbeni^lamine, 51. 

hydrochloride, chloro-, 1351. 

Ethylbenzylbenzoylacetate, hydrolysis 
of, Tkajsts., 1007. 

Ethylben^lglutaric acid, 179. 
Ethylbensylphenylthiocarbamide, 
Tbaks., 565. 

Etbylcitraconic acid, 453. 

anhydride, 453. 

Ethylcyanocamphor, 1499. 
Ethylmbenzylamine, 51. 
Ethyldimethylsuccinic acid, 290, 829. 
Ethyldiresorcinyl tetrethyl ether, 75. 
Ethyl-jS-diselenidodiphthalamic acid, 
1216. 

Ethyldisulphidediphthalamic acid, 
1216. 

Ethylene bromide, molecular refraction 
and dispersion of, Tbaks., 295. 

— dicr^l ether, 553. 

dithiocyaxiate, 29. 

fluoride, hydrolysis of, 281- 

imidothioacetate hydrobromide, 

702. 

imidothiobenzoate hydrobromide, 

701. 

mercaptan dibenzoate, 701. 

nitroBodi-, 3393. 

oxide, heat of combustion of, 

683. 

— - tetrachloro-, thermochemistry of, 
1311. 

tolyl ethyl ether, 553, 

— methyl ether, 553. 

phenyl ether, 553. 

Ethylene-bases, 414. 

action of heat on the hydro- 
chlorides of, 415. 

Eth^lenediamine, action of, on ethyl 
dibromosuGoinate, 1004. 

action of, on thiamides, 1003. 

Ethylened^uinolme, 330. 
Ethylenedithiocarbamide, 744. 
Ethylenemetaa^lyldiamine, 1208. 
ISthylenemethylphenyldiamine, 1208. 
ISthylmm-u-naphthyldiamine, 1208. 
Ethyleneorthotolyldiamine, 1207^ 
Wii^lfmsparatolyldi^^ 1208. 

1207. 

and its homo- 
dciifttitxiraB of, 1206. 


Ethylenephenyltluocnrbamide, 1206. 
Ethylenequinolineqiiinaldine, 330. 
Ethylenimine, 415. 

Bthylformylcamphor, 671. 
Ethylglutoconic acid, 170. 
Ethylhomopiperidinic acid, a-, 4G6. 
Ethylhydrastamido, 92. 
Ethylhydrastimide, 92. 

Ethylidene diethyl ether, chlor-, 540. 
Ethylimidomethylene etli}lene bisulph- 
ide, 805. 

Ethybaobeuzaldoximo, 1478. 
Ethylisophthnlic acid, 1064. 
Ethylisopropylbenzene, meta-, and its 
derivatives, 183. 

para-, and its derivatives, 183. ^ 

Ethylisopropylbenzencsulphonic acids, 
derivaUvea of, 183. 
Ethylisopropylphenol, para-, 184. 
Ethylitaconic acid, 453. 

Ethylmaleic acid, formation of, 1221. 
EthylmercaptophUialimide, preparation 
of, 81S. 

Ethylmesaconic acid, 453. 
Ethylmetonitrobcnzaldoximes, stereo- 
isomeric, 1478. 

Ethylmetanilroisobonzaldoxime, 1478. 
Ethyhnethylcarboxyglutaric acid, 829. 
Ethylmetliylglutano acids, para- and 
meso-, 829. 

Ethylmethyhnaleic anhydride, 291. 
Ethylmethylmalio acid, 1455. 

— anhydride, 1456. 
Ethylmethylsuccinic acid, asymmetrical, 
829, 1018. 

Ethyl-a-naphthylamine, 1238. 

Ethyl-1 :4-naphthylenediamiuo, 1239. 
Ethylortho-xylidme, 120Jb. 

isonitroso-, 1204. 

Ethyloxalylorthamidobenzainido, 910. 
Etbylporanitroisobeiizaldoxinio, 1477. 
Ethylparatolyldihydrotolul riazine, 842. 
Ethylphenylamidoacetic acid, 837. 
Ethyl-jG-phenylhydroxypropionio acid, 
a-, Tnaxts., 1009. 

Ethyl-j3-phenyllactio acid, a-, FbOC., 
1891, 43. 

Ethylphenyloxypsondothiazole, 222. 
Ethylphthalimide, chlor-, 1172, 
Ethylpiperidmo, 1-ainido-, 817. 
Ethylpiperidinebetalne and its salts, 
943. 

Ethylpiperidone, jS-, 4G6, 1246. 
Ethylpiperylalkmo, 1505. 
Ethylpropylbenzene, 688. 

para-, 45. 

para-, and its derivatives, 184. 

Ethylpropylbenzene-a-sulphonamido, 
porar, 45. 

Ethylpropylbenzeno-jS-sulphonamide, 
pSpra-, 45. 

Ethylpseudothiosinamine, 549. 
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Ethylpyiidme p , piopeities of, 679 
Ethylpyiidylilkinc a 1605 
Etbylpyuolmo sjntbcsibot 1387 
Ethjlquinoline oxidation ot, 1095 

— 2 01 diehloio , 83 
EthylBidphimo aud, 203 
Etbylsulphoneacetone, 665 
Ethylsulphoneisociotonic acid j3-, 204 
Ethylanlphonephenylsulpliotial, 1067 
Ethylthiocaibimide, moleculai leK&ac 

tion and dispeision of, Tbaks , 296 
Ethylthiosmamine 549 
EtliylthiosulplionateB, action of plios- 
pboiic chloude on, 927 
Ethyltolnqiunol 209 
EthyltiioarbaUylic acid, 546 
Eucolite from Magnet Cove, Aikansas, 
529 

Eudialyte fiom Magnet Cove, Aikansas, 
629, 1330 

Enkaoiite tiom the Aigentme, 1435 
Eulyte, 889, Trans , 978 
Enrbo^nes and embodoles, formulae of, 
944 

mdulmes, and safianines, relations 

between, 746, 1213 
Entaxitic glaasts of the lipaiites, 649 
Euxautbono, 1340 

ethyl ethei, 3349 

Eiapoiation at any desuedtompexature, 
vacuum desiccatoi for, 1162 

— cousideicd as a piocess of diffusion, 
384 

— study of, 1316 

Excretion of digestive ferments from 
tbe axuma]^ 483 

— of iron, 1128 

*— • of nitrogen in tbe sweat, 360 

— of uiic acid and nitiogen in oases 
of leucsemia, 483 

influence of dnnking 

laige quantities of watci on, 348 
Expansion of water and othci liquids, 8 
Explosion occasioned by impuiities in 
commercial otbor, PROO , 1891, 16 

— of gaseous mixture a influence of 
tompeiature on tbe liiuits of, 975 

Exsicoatoi, onor in the pimmple of tbo 
ordinary, 269 


P. 

3S*aba mUqm is, composition of the seeds 
of, 1543 

Ealkenbaymte from Joacbimstlial, 1167 
Easting, decomposition of nibumm in, 
1524 

Eat, absorption of, 756, 849 
analysis, 870 

buttei, optical analysis of, 1401 
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Eat, estimation of, m milk, 608, 609, 
025, 1299, 1402, 1559 
— - extiaction apparatus 625 

influence of, on tbe digostibiliiy of 

pioteids, 752 

of sabadiUa seeds, 1284 

Fats analysis of, 509 

absorption of, in tbo absence of 

bile, 593 

estimation of, 505, 506 

estimation of, in vaselin, 1401 

—— examination of 248, 1301 

food, altei ability of some, 770 

— — obtained from fungi, 60b 
of Amanita panther ina and Bo- 
letus lu} idm, 1285 

theimocbemistiy of, 11 

Fatty substances, bebavioui of, m 
normal germination 489 
Fayabte m tbe obsidian of Lipari, 
158 

Febiifuges, cfleot of, on hepatic glyco- 
gen, 1627 

Feeding, impoitance ofc asparagine for, 
1525 

Fclbpai, conveision of, into a scapolite, 
277 

laige porpbyntic ciystals of, 276 

Fencbene, 1082, 1088 
Fencbole, 218, 1086 
bencbolemc acid, 219 
Fencboleoxime, 218 
Fenebone, 218, 1082, 1086 
Fencbonoxime, 1087 
Fencbyl alcohol, 1087. 

chloride, 1088 

Fendliylamme, 1087 

Ferment^ butvrio, conveision of staxob 
into dextrin by tbe, 659, 1446 

— fermentation of starch by, 

660 

diastatio, in mine, 7C0 

glycolytic, of tbe blood, isolation 

of, 756 

of nitrification, 352 

oxalic, 857 

— soluble, of urea, 100 

Fei mentation, alcobolio,bT '‘champignon 
du inuguel,” 854 

new, of starch, 1284 

of biead, 1532 

of calcium glyceiate by the Baeil- 

lus etkacetieus, Trans , 81 

— of cherry and enrrant jmeo, 1639 
production of Hie bigW alcohols 

in, 411 

Fermentations, acetic and lactic, influ- 
ence of aitifloial gastiio jmoo on, 
488 

— induced by tbo Bneumoeooeus of 
Fnedlandor, Trans , 253« 
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JB'ermentations, lactic and but^c, action 
of mineral adds on, 488. 

Ferments, digestive, excretion of, 483. 

inlluence of temperature on, 

1271. 

value of nitrates and ammonium 

salts as food for, 1185. 

Ferric chloride, molecular refraction 
and dispersion of, in solution, TsA^iS., 
595. 

reduction of, by light, 965. 

dextrosate, Teans., 325. 

hypophosj^te, assajr of, 1290. 

oxme, estimation of, in phosphates, 

501, 963. 

— estimation of, in phosphatic 

manures, 245. 

— separation of, from alumina, 

1293. 

— salts and thiocyanates, reaction 
between, 1150. 

sdenites, 262, 

sulphates from Chili, 274. 

FerxicyanideB, reactions of, 410. 
Ferro<^anides, estimation of, 247. 

— estimation of, in gas-refuse, 367. 
Feno-goalarite, 992. 

Ferroman^nese, crystalline, 646. 
Ferronatrite, 649. 

— from Chili, 274. 
Fexropentacarbonyl, Teanb., 1091. 
Fever, elimination of urea in, 1530. 
——increased output of nitrogen in, 

600. 

Fibre, crude, estimation of, 863. 

— vegetable, action of nitric and 
sulphuric acids on, 814. 

Fibres, vegetable, action of nitric add 
on, 1001. 

Fibrinogens, tissue, 1524. 

Fig wine, 1135. 

Filters, ^ied, weighing of, 613. 
Filtration, rapid, of organic liquids, use 
of liquefied carbonic anhydride for, 
854. 

Fisetln, 1386. 

Fisetol, 1387. 

dimethyl ether, 1387. 

ethyl ether, 1387. 

ethyl ether, 1386. 

txiethyl ether, 1387. 

.Flame, nature of, 1309. 

Flavopnrpurin, conversion of anthra- 
^piipoDe-a-cUsulphonie acid into, 934. 
FUnhite from Harstigen Mine, Sweden, 
20 . 

Flour, action of sulphurous anhydride 
OB, 96. 

bacteria from, 1532. 

IRnoreQe hydrides, 314. 

Ktadytefi, aoiixon.o^ on ;^ea&t, 1532, 
lilniQrinjG^ jsiioToio dispersion of, 774. 


Fluorine, atomic weight of, 15. 

estimation of, 615. 

free, probable occurrence of, in the 

fluorspar of Quincie, 149. 

Fluorspar from Quinde, 148. 

Fodder, estimation of free fatty acids in, 
770. 

influence of heat on the digesti- 

bilily of, 752. 

Fodders, analysis of, with special refer- 
ence to the proteids, 858. 

Food free from nitrogen, influence of 
proteids on the digestion of, 344. 

rations of grown animals, effect of 

increasing the proteids in, 753. 

Foods, peptonised, 953. 

Formddehyde, action of, on phenols, 
1199. 

formation of starch from, 1539. 

Formaldehydes, thio-, polymeric, 1011. 
Formates, action of ethyl chlorocarbon- 
ate on, 288. 

Formic acid, estimation of, in presence 
of acetic and butyric adds, 248. 
Formoparatoluidide, 1202. 

Formoxime and its polmeridos, 663. 
Formylacetic acid, oximido-, 1458. 
Fonnyloamphor, 574. 

Formylcarbmnide^ thermochemistry of, 
1448. 

FormylchloraJimide, 1003. 
Foimiyldiortbamidobenzaniide, 909. 
Formylfenchylamine, 1087. 
Formylorthamidobenzomethamide, 909. 
Formylorthomethamidobenzomide, 910. 
Formylparaolilorophenylhy drazine, 
Tbaes., 213. 

Formylparamidobenzoic add, 304, 
Fowlente from Now Jersey, 530. 
Freezmg point, adhesion at the, 969. 

and electrical conductivity, 

971. 

determinations, apparatus 

for, 784. 

of gold containing aluminium 

OP silver, 1161. 

of solutions, abnormal de- 
pression of, 1411. 

of triple alloys of gold, cad- 
mium, and tin, Teaks., 936. 

points, determination of, with the 

platinum thermometer, 251. 

of dilute aqueous solutions 

of electrolytes and non-cleotrolytcs, 
971. 

of dilute solutions, 1148. 

Fructose, d-, and 1-, configuration of 
1176, 1445. 

Fulminio add, constitution of, 282, 446, 
Fumaramic add, 177. 

Fumaranilic acid, 177. 

— chloride, 17U, 
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Fumaric acid, conversion of malei'o acid 
into, 1388. 

cMcKridc, chloro-, rooleeular re- 
fraction and dispersion of, Teaks., 
295. 

— dianilide, 1220. 

a*dinaphtlialide, 1220. 

Fungi, sugars present in, 964. 

Fungus s^biosis of th« Leguininosse, 

Furazancarboxylic acid, 827, 896, 1184. 

Furazanpropionio acid, 418. 

amidoxime, 419. 

anbydride, 418. 

Furfuracrylic acid, pr^aration of 
ethereal salts of, 427. 

Furfuraldehyde, action of, on animals, 
1393. 

— formation, detection and signifi- 
cance of, 867. 

Furfurallevulinic acid, 1456. 

Furfurisophthalic acid, 1063. 

Furfurphenyldihydro-j3-naphthatri- 
azine, 841. 

Furfurylamine, action of methyl iodide 
on, 294. 

Fusel oil, estimation of, in spirits, 622, 
1556. 


G. 

Gadolinite, 1168. 

Godolinite-ear^, separation of, 1426. 

Gadolinium chloride, spark spectrum 
of, 2. 

‘.Harignac’s, 17. 

Gahnite Som Dela^rare Oo., Penn^l- 
vania, 1168. 

Gkdactangeddic acid, Teaks., 1057. 

Galacto-arabane, 1179. 

Gfalactonic acid, rotatory power of, 43. 

Galactose, estimation oi, 1143. 

Galactoseoxime, 665. 

Galic acid, 713. 

Gallic acid, 70. 

— — — action of formiddehydo on, 
1199. 

conversion of, into beuzoic 

acid, 1481. 

molecular weight of, 145. 

oxidation of, 713. 

Gkdlisin, preparation and pi'oporties of, 
586. 

Gtdvanic cells of certain metals, plati- 
num, and nitric acid, variations of 
E.M,F. in, 514. 

relation between electrical 

and chemical energy in, 518. 

elements, electromotive force of, 

514. 

Garnet from Canada,. 647. 
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Garnet from Fedaheck, in Caucasia, 
1169. 

Garnet-group, minerals of the, 24. 

Gas, coal-, estimation of cyanogen in 
367. 

compressed, terpone in the oil 

from, 1085. 

determination of the absolute 

density of, 379. 

determination of the weight of, 

from the volume, Teaks., 894. 

illuminating, detection of sulphur 

not combined with hydrogen in, 862. 
Gas-hattery, 374. 

Gaseous mixtures, influence of tempera- 
ture on the limits of the explosion of, 
975. 

Gases, apparatus for the analysis of, 
240. 

chamber exit, testing, 497. 

compressibility of, 378. 

dissociating, law of, 780. 

dissociation of, by tire silent ^dis- 
charge, 113. 

effusion of, 381. 

kinetic theory of, and osmotic 

pressure, 638. 

osmotic pressure from 

the standpoint of, 389. * 

measurement of, 1185. 

mixed, slow combustion of, 1153. 

pressure of compressed, 520. 

pyrites burner, testing, 496. 

rapid preparation of, 14. 

refraction and constitution of, 

629. 

respiratory exchange of, 1270. 

solubility of, in water, 384. 

Gasholder, universal, 1414. 

Gas-refuse, estimation of ferrocySiUideB 
in, 367. 

Gastric juice, artificial, influence of, on 
the acetic and lactic fermentations, 
488. 

detection of hydrochloric 

acid in, 767. 

estimation of froe. hydro- 

dilorio acid in, 593, 613, 767. 
Gas-works, examination of water for 
contamination by, 117. 

Gedda gum, proteld from, Teaks., 
1061. 

gums, Teaks., 1029. 

Geddic acids, Teaks., 1029. 

Geddiuosic acid, Teaks., 1041. 
Geddinosio add, jS-, Teaks., 1054. 
Gelatin and metaphosphorio add, com- 
pounds of, 477. 

digestion of, 949. 

Gelatm-poptono, 950. 

Gentisetn, 1244, 1386. 

Gentiisin, 1244, 1886. 







Geianaldeliyd^ 328, 589* 

— ^ tetarabromide, 539. 

Geranic acid, 823* 

Gexamol, ozidaiioxx of, 80. 

GeianitinL essence, Turkish, detection of, 
in oil of roses, 1555. 

*— oil, Indian, 30, 287, 323. 

Ghermanimn oidde, action of magnesium 
on, 802. 

Germinating barley, influence of temp- 
erature on, TsAirs., 664. 

Germination, change in the nitrogenous 
substances of barley during, 489. 

— conversion of starch during, 857. 

mode of solution of reserve cdlu- 

lose during, 356. 

— normal, behaviour of fatty sub- 
stances and the rdle of the lecithins 
during, 489. 

Gkrontine, 588. 

Gibbsite, so-called, from Pennsylvania, 
275. 

Glass, solvent action of hot -water on, 
684. 

GledUschia triahanihos, nitrogen as- 
similation of, 1588, 1586. 

Globulin, a bactericidal, 352. 

— whidi kills bacteria, 352. 

Glricobiose, synthesis of a new, 412. 

Gluconic acid, oxidation of, with 

Pehling’s solution, 426. 

— rotatory power of, 43- 

Glucose, estimation ci, 1143. 

— fermentation of, with Priedlander’s 
^neumocoeWf TuAsrs., 254. 

— formation of, m the organism, 
1125, 1392. 

in or^ns with impeded circulation 

and in hydrocyanic acid poisoning, 
1126. 

Glucose, d.-, condguration of, 1176, 
1445. 

Glucose, 1.-, configuration of, 1176, 
1445. 


Glucosoxime, 813. 

Glue, products of the artificial diges- 
. tion of, 282. 

Glutamic arid, condensation of, with 
benzenesulp^nie clrloride, 202. 

inactive, 420, 

Glutaxamide, 62. 

Glutaramidine salts, 62, 

Glutaramidyl acetal^ 62. 

■ ethyl ether hydrochloride, 61. 

isobuiyl ether hydrochloride, 63. 
— methyl ether hydrochloride, 61. 
Glutazio acid, action of heat on, 1011. 

aatnido-, 420. 

— hcomination of, 1191. 

-decomposition of, by sun- 
, in, prseetEide of a uranium salt, 


Glutario acid, dibromo-, 1191. 

o-nitroso-, 419. 

— preparation of, Tbaws., 993. 

acids, oflc-dialkyl-, a new synthesis 

of, 178. 

Gluten, action of sulphurous and other 
acids on, 95. 

Gluten-casein, digestion products of, 
342. 

Glutinopeptone, 233. 

Glutose, 282. 

Glycenc acid, an optically active, 
TBAjfrs., 96. 

optically active, crystalline 

form of the calcium salt of, TsAiarB , 
233. 

Glycerol, action of, on albumin, 589* 

bases formed by the action of 

ammonium salts on, 581. 

influence of, on gaseous meta- 
bolism, 345. 

molecular refraction and disper- 
sion of, TsAifS., 295. 

— volumetric estimation of, in wine, 
369. 

Glyceryl pyruvate, 1018. 

Glycocino, amido-, 56. 

and its anhydride, molecular 

weight of, 38. 

preparation of, 38. 

Glycogen, deposits of, in the rissues, 
1274. 

formation of, in the liver, 1526. 

of the liver, influence of alkalis on, 

758. 

Glycol chlorhydrin, action of benzjl- 
omine on, 1351. 

chlorhydrins, action of carbonic 

chloride on, 1373. 

Glycolysis in tlio blood, 1628. 

Glycolytic ferment in the blood, isola- 
tion of, 756. 

Glycosur^ chemical detection of, 809. 
Glycuronio acid, formation of, during 
inanition, 1529. 

reduction of, by sodium 

amalgam, 294. 

synthesis of, 677. 

Glyoxal, condensation products of, with 
some mercaptans, 186. 

Glyoxime peroxide, 282. 

Glyoximes, action of nitric peroxide on, 
315. 

Glyoxylpropionio acid and its deriva- 
tives, 416. 

Gbethite from Nova Scotia, 647. 

Gk>ld, action of nitroayl oMoride on, 
Tbabs., 662v 

cadmium and tin, freezing point 

of triple alloys of, Tbasts., 986. 

containing aluminium or silver, 

froezing point of, 1161, 
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GI*old containing aluminium, cooling of, 
1161. 

— electTolytio estimation and separa- 
tion of, 1140, 1141, 1296, 1396. 

— electrolytic estimation of, 1140, 
1296. 

electrolytic separation of, from 

cobalt, 1141, 1396. 

— electrolytic separation of, from 
cobalt, copper, nickel, palladium, and 
platinum, 1396. 

electrolytic separation of, from 
zinc, 1140. 

— in turquoise, from New Mexico, 
155. 

— removal of, from suspension and 
solution, by fungoid growths, 401. 

— sulphides, colloTdal, 1162. 

Q-ondLol^ condiiram^o^ constituents of 

the bark of, 1387. 

Gordaite, 649. 

Grape sugar and its isomerides, configu- 
ration of, 1173, 1444. 

infiuence of inactive sub- 
stances on the rotatory power of, 
1178. 

Graphite, formation of, by contact 
metamorphosis, 989. 

Grass oils, Indian, 285. 

Gravivolumeter, Tbans., 894. 

Grease, estimation of, 1144. 

Greenockite, synthesis of, 990. 

Graphite from Dakota, 1328. 

€hx>ssularito, pink, from Mexico, 993. 

Guaiacol, physiological action of, 99. 

Guanajualite, 1328. 

Guonamines, 416. 

Guanidine, 1180. 

— — condensation of, with ethereal salts 
of ketonio acids, 1007- 

picrate, 1180. 

Gulonic acid, d.-, preparation of, 678. 
1.-,667. 

Gulonolaotone, i.-, 668, 

Gulose, d.-, 678. 

— — configuration of, 1176, 1446. 

Gulose, 1.-, 667- 

configuration of, 1176, 1445. 

Gum arabic, 866. 

— — ^ adulteration of, with gum 
Senegal, 866. 

— from the sugar-beet, 284. 

Senegal, 866. 

— wood-, 659. 

Gums, ged^ Tbajts., 1029. 

of the arabin group, TBAlfS., 1029. 

Guvacine, 1520. 

0yvm&m.a laHfoliwn^ amygdalin in the 
leaves of, 338. 


H. 

Hfcmatin, vegetable, 751, 843. 
Hasmatoporphyrin ill urine, 601, 1130, 
1279. 

Haematoporphyrinuria, 601, 1130, 1279. 
Htemocyanin. preservation of, 591. 
Hemoglobin, 845. 

compounds of, with carbonic an- 
hydride, 343. 

crystallisation of, 343. 

— cutaneous pigment as an ante- 
cedent of, 480. 

in blood, increase of, at great alti- 
tudes, 754. 

transformation of, in the bile, 

4S2. 

Halogens, action of, on aromatic com- 
pounds in i^resence of light, 893. 

and metals, velocity* of reaction 

between, 1119. 

displacement of, by the amido- 

group, 36. 

surface tension of the, 257. 

Haloid compounds, magnetic rotation 
of, Peoo., 1890, 142. 

Halotrichito from Colorado, 993. 
Hamlinite, 20. 

Hardness of natural waters, estimation 
of, 116. 

of water, estimation of, 1554. 

Hay, digestibility of, 595. 

Heart, action of nicotine on, 96. 

Heat changes in the hydrogenation of 
closed chains, 377. 

endothermic and exothermic reac- 
tion of organic bases, 377. 

-- — influence of, on the digestibility of 
fodder, 752. 

of combustion and oonstitntion of 

organic compounds, 632. 

— and structund formulas of 

alkjlene oxides, acetaldehyde and its 
pol^merides, trimethylene, and ben- 
zene, 633. 

of coal, use of tlie calorime- 
tric bomb in determining, 520. 

of hydromellitic and hydro- 

terephthalio acids, 1147. 

of organic compounds, 261. 

of solid bibasio acids, rela- 
tions of, to those of the gaseous hydro- 
carboni^ 252. 

— of dissolution of carbon compounds 
in various alcohols, 1813. 

of formation of bibasio erythrox- 

ides, 1312. 

of neutralisation, 1406. 

phosphorescence of minerals under 

the influence of, 776. 

— specific of moremy, 632. 

Heat. See also Thonno6lieuiistx7. 
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Heats of combustion and formation of 
fats and fatty acids, 11. 

of organic cblorino com- 
pounds, 1811. 

of terephtlialic acid, 

and its hydrogenated deriyatiTcs, 
876. 

— specific, of some solutions, 1406. 

Heintzite, 528. , 

Heliophyllite from Haorstigen hline, 
Sweden, 20. 

Selixpomatia^ the so-called liver of, 285. 

Hemato-alkalimetry, new method of, 
348. 


Hemicellaloses, 1179. 

Hemimellibenzaldehyde, 1353. 

Hemimellibenzyl alcohol, 1852. 

HemimeUibenzylomine, 1352. 

Heptanaphtheneamine, 1452. 

Heptanaphthenecarboxylic acid and its 
dexivatiyes, 1452. 

H^tane, molecular refraction and dis- 
persion of, Tbaits., 295. 

Hi^tarabinanpentagalactangeddio acid, 
XBAirs., 1074. 

Heptarabmantetragalactangeddic acid, 
Tba^s., 1071. 

H^arabinantzigalactangeddic acid, 
Tbaks., 1065. 

Memandia sonora and JS. ovigera^ 
alkaloid from, 388. 

Hexadecylmalonamie acid, 1451. 

Hexadec^lmalonic add, 1451. 

Hexahy wbenzoic add, and its denva- 
tives, 1481. 

Hexahydronicotinic add hydrochloride, 
785. 


Hexahydn^seudocumene, 185. 
Hexahydroterephthalic add, cis-, heats 
of combustion and formation of, 876. 
— — fiunaroid, heats of combus- 

tion and formation of, 376, 
Hexahydroxyanthraquinonc, 935. 
Hexamethoxybenzilc, 1219. 
Hexamethoxybeuzilic add, 1219. 
Hexamethoxydeozybenzoin, 1219, 
HexamethoxyhydiobenzoiQ, 1219. 
Hexamethylenamine, additive products 
of, 663. 

bduLviour of, with various re- 
agents, 1179. 

tetoasilver bromide, 818. 

Hexamethylene-derivativesj^tliesis of, 
Tbajts., 798. 

Hexamethylenedicarhoxylio acids, new 
.. synthesis of, TBuIKS., 990. 

anhydride rc“-, Tbai^s , 812. 

Hexamethylenemetadicarboxylic add, 
r^-, TJttAJKS., 808. 

Tbaisb., 814. 

adds, oonveTbion of one into the 

dfiijSEf fmcL o4 l^aAai^s., 813, 816,. 817. 


Hoxamethylenetetracarhoxylio add 
[1:1:3:3],Tbaks,804. 

— formation of, Tbans , 994. 

Hexamethyltriamidophcnylditolyl- 
methane, 728. 

Hexamethyltriamidotriphenylsulpliine 
hydroxide, 715. 

salts, 714. 

Hexamethyltriaxnidotritolylmcthane, 

729. 

Hezametbyltiiamidotrixylylmethane, 

729. 

Hexane, normal, heats of combustion 
and formation of, 376. 
Hexarabinanpentagalactangeddio add, 
Tbaxtb., 1074. 

Hexarabinantrigalactangeddic acid, 
Tbaits., 1065. 

Hexyl sulphide, occurrence oi, in Ohio 
petroleum, 1173. 

Hexylene dibromide obtained from 
diallyl, 160. 

Hexylparatolyldihydrotolutriazine, ^2. 
Hexylphenyldibydro-jS-naphthatriazine, 
841. 

Hintzeite, 528. 

Hippruro-phospbates, 98. 
Hippurylbenzalhydiazme, 57. 
Hippuiylhydrazine, 56. 

mtroao-, 57. 

Homarecoline, 95. 

Homilite,.1168. 

Homobenzenylamidine hydrochloride^ 
para-, 560. 

pflurahomobenzenylazosulphime- 

carhohydrosudpbide, para-, 560. 
Homobenzonylamidosulphime para- 
homobenzenylsulphimedithiocarb- 
amate, para-, 560. 

Homobenzenylamidoxime, para-, action 
of carbon bisulplude on, 559. 
Homobenzenylazosulphimecarbobisulph*^ 
ide, para-, 560. 

Homobenzenylazosulphimccarbohydro- 
sulphide, para-, 560. 
Homobenzhydiylamine, uicta-, 1480. 

ortho-, 1480. 

para-, 1479. 

Homobenzhydrylcarbamide, 1480. 
Homobenzhydiylphenylcarbamidc, 
para-, 14^. 

Homobenzhydiylthiocarbamido, para-, 
1480. 

Homodiclidonine, 844. 

a-, 229. 

j5-,229. 

Homocumic add and its derivatives, 
1057. 

Homogentisic acid, 1129. 

Homologous compounds, vapour pres- 
sure of, 969. 

Homology, alicyclio, 1097. 
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Homopiporidinic acid, dematives of, 
466, 1246. 

Homoterephtholio acid, and its deriya- 
tires, 1057. 

Honey, pine tree, 412. 

Honey-dew, ijino tree, 412. 

Hops, estimation of tannin in, 870. 
Hornblende, artificial, 1439. 

from the Lizard, 276. 

Hornblendes, basaltic, 649. 

Horse, sweat of the, 349. ! 

Humic acid, 1089. I 

from sugar, thermochemistiT I 

of, 1456. I 

anhydride, 1089. 

compounds, 1089. 

Humus as manure, 859. 

estimation of, m soil, 627. 

SunUria corymhosay alhalold from, 
336. 

Hyalite, artificial production of, at the 
ordinary temperature, 991. 

Hydantolc acid, thio*, 180. 

Hydantoin, thio-, 179. 

]^datid cysts, liquids from, 97. 
Mydrocarptts^ hydrocyanic acid in, 
338. 

Hydiacrylic acid, 170. 

Hydrastine, 1518. 

— alkyl deriyatiTeB of, 92, 93. 

aUyl iodide, 93. 

Hydrastophthali^dine, 94. 
Hydratropaldehyde, 898. 

Hydrazine, 263. 

— dihydriodidc, 264. 

dlbydrobromide, 264. 

dihydrofluoride, 264* 

hydrate, 263. 

action of, on benzophenone, 

1358. 

on isatin and phenols, 

1360. 

on ketones and ortho- 

diketones, 1355. 

a-hydrazopropionate, 39. 

monobydnodide, 264. 

monohydrobromide, 264. 

physiological action of, 239. 

— -- poisonous action of, 239. 

sulphate, 263. 

Hydrazineacetic acid, 56. 
Hydrazineanaidodiphenyldisulphonio 
acid, 930. 

Hydrazinehippuric acid, nitroso-, 57. 
Hydrazines, physiological action of, 
1280. 

Hydrazisatin, 1360. 

Hydrazobenzene, pariodo-, 211. 
Hydrindene, 206. 

Hydiiodic acid, action of, on substances 
oontaixiing sulphur, 1296. 

-—and bromic acids, influence of 
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mineral acids on the ydocity of re- 
action between, 144. 

Hydriodic aoid, molecular refraction 
and dispersion of, in solution, Tbans., 
593. 

Hydriodocinchonine, 1517. 
Hydrobenzoin dibenzoate, 931. 

preparation of, 1492. 

HydrobenzoTns and their anhydrides, 
1069. 

oxidation of, 1069. 

Hydroberbexine, 332. 
Hydrobromanhydroeegonine hydro- 
bromide, 94. 

Hydrobromic acid, molecular refraction 
and dispersion of, in solution, Tbans., 
593. 

preparation of, 976, 1320. 

Hydrocarbons, aromatic, heat of com- 
bustion and constitution of, 632. 

riugj and nucleus structuro 

of, 1343. 

substitution in, 44. 

substitution of halogens in, 

1020. 

closod-cliain, heats of combustion 

and chemical constitution of, 632. 

— fatty, yelocity of the halogenisation 
of, 145. 

saseous, relation of the heats of 

combustion of solid bibasio acids to 
those of, 252. 

— molting points of binary mixtures 
of, 1495. 

spectra of, 773. 

syntliosis of, 685, 

unsaturated, and phenols, con- 
densation of, 208, 571. 

— isomeric change in, 1330, 

volatile, volumotrio estimation of, 

1141. 

Hydroohlorio acid, aqueous ooofilcienfs 
of volatility for, 798. 

estimation of, in gastric 

juice, 593. 

free, estimation of, in gastiio 

juice, 593, 613, 767. 

_ _ _ estimation of, in pre- 
sence of acid phosphates, 1288. 

estimation of, in 

stannous chloride solutions, 241. 

molecular refraction and dis- 
persion of, in solution, TkAKS., 593. 
HydrochlorobutaUylcarbmdimothyl- 
amine, 1606. 

Hydrochlorobutallylmethylcarbmamine, 

1507, 

HydroohlorobutaJlylmethylcarbmdi- 
methylamine, 1508. 
Hydrochloropentallylcarbindimotliyl- 
amine salts, 1608. 

Hydrocinnamanilide, PiiOO., 1891, 71. 
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HYdrocinnamic chloride, Proo., 1891, 
71. 

action of aluminium chloride, 

on, Proc., 1891, 71. 

Hydrocmnamide, Proc., 1891, 71. 
Hydrocotamine, physiological activity 
of, 762. 

Hydiocotoln, a constituent of eoto-bark, 
678, 

Hydrocyanic acid, distribution of, in the 
vegetable kingdom, 338. 

poisoning by, applied to the 

surface of the eye, 99. 

HydrodiFusion, 333. 

Hydrogen and air, compressibility of 
mixtures of, 634. 

and oxygen, admixed, slow com- 
bustion of, 1153. 

arsenide and sHver nitrate, reaction 

between, 1154. 

compressibility of, 378. 

density of, 1416. 

fluoride, action of, on yeast, 1532. 

nitride, 56, 524. 

nitride, preparation of, 262. 

passirity of, 392. 

peroxide, bleaching of cotton by, 

1447. 

*_ — ' . detection of minute quan- 
tities of, 360. 

influence of temperature on 

the formation of, from ether. Traits., 
56. 

lest for, 1^. 

■ phosphide, action of phosphorous 

chloride on, 398. 

preparation of, 397. 

solnhiliiy of, in alcohol, 15. 

solubihty of, in water, 16, 384. 

spectrum of, 1. 

— ^ sulphide and sulphurous anhydr- 
ide, estimation of, in admixture, 408. 
biogenesis of, 102. 

■ ' dry, action of, on metals, 
990. 

Hydrogenation of closed chains, 376, 
1146. ' 

Hydrohydrastinine methocliloride, 1519. 

preparation of, 1518. 

Hydro-a-methylindole, action of methyl 
iodide on, 311. 

Hj^romethylketole, reactions of, 1097. 
Hydroplumbit^ 275. 

Hydroptyalin, 483. 

Hydroquercic acid, 1061. 
Hydroquergallic acid, 1062. 
Hydroquinaldine, colouring matters 
from, 1102. 

HJlfdvotearephthalic acids, heats of com- 
bwatmn of, 1147. 

H^HWihaaole derirarives, attempts to 


Hydroxides of the alkali metals, mag- 
netic rotation of, Proc., 1890, 143. 
Hydroxy-acids, action of alkali hydro- 
sulphides on, 46. 

a-, action of phenylhydrazine on, 

438. 

— decomposition products of, 1457. 

vdocity of lactone-tormation in 

the case of, 822. 

Hydroryacri^ne, 1233. 
HydroxyacridjflbenzOic acid, 1234. 
Hydroxyalizarin-blue, 1383. 
Hydroxyalizarin-blue-sulphomc acid, 
1883. 

Hydroxyamidobenzoic acid, meta-, 
1037. 

Hydroxyamidodiphcnyldisulphonic acid, 
929. 

Hydroxynzobenzene, action of phos- 
phonc chloride on, 301. 
Hydroxyazo-compounds, 1209. 

para-, reduction of, 1210. 

Hydroxyazo-dyes, ortho-, 1038, 1473. 
Hydroxyazotoluquinoline, 328. 
Hydroxybenzaldehyde, meta-, deriva- 
tives of, 699. 

Hydroxybenzenylamidoxime, meta-, 

699. 

para-, 700. 

Hydroxybenzenylazoximebenzenyh 
para-, 700. 

HydroxybenzenyIazoximepropenyl-«- 
carboxyhc acid, meta-, 699. 

para-, 700. 

Hydroxybenzenylazoximethenyl, meta-, 

700. 

para-, 700. 

Hydroxybenzenylphenylliydi-azone, 
meta-, 699. 

Hydroiybcnzoic acid, dichloropora-, 
710. 

iodometa-, 1037. 

nitro-, 917. 

tetrachlorometn-, 709. 

— — trichlorometa-, 700. 

adds, action of chlorino on, 708. 

action of diazo-compounds 

with, 1473. 

azo-dyes from, 1038. 

nitration of, with nitrous 

acid, 307. 

Hydroxybenzylamine, ortho-, 50. 
Hydroxybenzyldimethylliydroxypyrim- 
idine, 63. 

Hydroxybenzylethylmethylhydroxy- 
pyrimidine, 63. 

HydroxybenzylmethylhydroxypyTimid- 
ine, 63. 

Hydroxybenqrlphenylhydroag^yrimid- 

ine, 63. 

Hydroxybenzyltrimethylenecarboxylio 
acid, Trass., 884. 
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HydroxydiplionTl, para-, synthesis of, 
from aniSbie, 487. 
Hydroxydipheiiylethane, 208. 
Hydroxydiplicnylpropionic acid, 1484. 
Hydroxyethylaniline, preparation of, 
1373. 

Hydroxyetbylnaphthylamines, 1374. 
Hydroxyethyltrimothylenecarboxylic 
acid, Tsijrs., 870. 

Hydroxyglutaric add, y~, 421» 
Hydioxyhydromuoonic acid, bromo-, 
lactone of, Tbans., 758. 
Hydroxyimidomethyluraeil, 1007. 
Hydrozyhydrazole, 812. 
Hy^xyisozazoledicarboxylio acid, 

Hydrozyketone dyes, 706. 
Hydrozyketones from fatfy acids and 
phenols, 447. 

Hydrozylaminc, action of, on animals, 
1393. 

constitution of tifie amido-deriva- 

tiyes of, 697. 

hydrochloride, estimation of hydro- 
gen chlorido in solutions of, 107. 

stereochemical isomerism of deri- 

Tatives of, 1032. 

thiocarbimide, 1222. 

Hydroz;^lapachoiie, 1210. 
Hydroxylepidino-1-carboxylic acid, a-, 
737. 

Hydrozylevulinio acid, 1185. 

1187. 

Hydrozyl group, reagent for, 49. 
Hydrozymetatoluquinoline, nitro-ortho-, 
326. 

ortho-, 326. 

IBydrozymetazyloquinoline, 328. 
Hydrozymethylaondine, 1233. 
HydroxymothylhydrohydrastininB 
metliiodide, bromo-, 1520. 
Hydroxymethylmalonic acid, 176. 
Hydroxymethylquinolinc, ortho-, 826, 
Hydroxymothylzanthone, j8-, 10^. 

bisulphide, i8-, 321. 

sulphide, i3-, 320. 

Hydrozypolmitio acid, a-, 820. 
Hydrozyparatoluqumoline, 326« 

nitroso-, 326. 

orthonitro-, 826. 

Hydroxyparazobenzenesulphonic add, 
salts of, 1037. 

Hydrozyphenindulono, ohlor-, 747, 
Hydrozyphenylacridine, 1234. 
Hydrozyphenylallylthiocarbamide, 
ortho-, 52. 

Hydroxyphonylimidomelihylene ethyl- 
ene bisulphide, 895. 
Hydroxyphenyhndazole, 2'-para-, 724. 
Hydroxypropamidine salts, 68. 
Hydroxypropionitrilo, imido-ethers of, 
62. 


Hydroxy-jS-propylidinobujtyramide, a-, 
38. 

HydrozypyruTic acid, 542. 
Hydroxyquinolino, action of chlorine on, 
1249. 

benzychloride, para-, 1253. 

benzyhydroxide, para-, 1253. 

chloro-, 1249. 

dichloro-, 1249. 

dinitrortho-, 579. 

ethohromide, para-, 1253. 

ethohydroxide, para-, 1233. 

methoehloride, para-, 1252. 

methohydroxide, parn-, 1252. 

methosulphate, para-, 1252. 

I 1 : 4-nitrortho-, 579. 

trichloro-, 1250. 

Hydroxyquinolinecarboxylic acid, 1342., 
Hydroayquinolinemcthylbotaine, para-, 
1252. 

Hydroxyqumolinequinone, clilor-, 1251. 
Hydroxyquinolinequinoneamlide, chlor-, 
1251. 

Hydroxyquinone, parachlor-, 456. 
Hydroxystearic acid, a-, 1336. 
Hydroxytetric acids, real nature of, 
1188. 

Hydroxythymophenindulone, 747. 
Hydroxythymoquinone dernative«i, com^ 
stitution of, 297* 

Hydroxy-3 : 4 : 1'-tribromoquinoline, 1-, 
83. 

Hydroxy-fl-truxillio acid, 5-, 1496. 
HydroxyraJerio acid, isonitroso-, 1185. 
Hydroxyvalorio acid, a-, conrersion of, 
into the laotonc, 1151. 
Hydroxyxanthones, synthesis of, 1060,, 
1494. 

Hygrio add, 586. 

Hygrine and the products of its oxida- 
tion, 586. 

constitution of, 687. 

Hypooblorous acid, detection of, iu 
chlorine-water, 242. 

Hypophosphorio acid, osiiination of,. 
248. 

Hypophosphorous aoid, estimation of* 
243 ; 

1 . 

Ichthulin, 1389. 

Idoeraso, composition of, 651. 
lUoium anisatum, constituents of the 
fruits and seeds of, 957. 

Tmides, action of hypochlorites and 
hypobromlies on, 1216. 

Imido-ethers, action of secondary aminos 
on, 37. 

and their derivalives, 468. 

— from ortho- and para-othozybonzo' 
nitrile, 63, 
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Imido-etlierBfrom trimethjlene cyanide, 
61. 

of hydroxypropionit rile and phenyl- 

hydroxyacetonitrile, 62. 

Imido-group, reagent for, 49. 

Inanition, formation of glycuronic add 
in, 1529. 

Indazine, 1047. 

Indazole, amido-, 312. 

nitro-, 312. 

Indazole-derivativea, 312. 

synthesis of, 723. 

Indene, 205. 

Indene liydroxybromide, 206. 

Indican, modification of Jafte’s test for, 
248. 

Indigo, assay of, 1564. 

^ and sJlied dyes, synthesis of, 311. 

*— estimation of indigotin in, 1404. 

synthesis of, from anilidoaeetic 

acid, 206. 

^thesis of, from phenylglyco- 

cine, 75, 206, 311, 456, 928. 
Indigo-carmine, synthesis of, 1069, 1231. 
Indi^red, in nrine, 850. 

Indigotin, extraction of, from commer- 
cial indigo, 722. 

Indigorindisidphonic acid, eynthesis of, 
, 1069,1231. 

Indirubin in nrine, 850. 

Indole, constitution of, 1090. 

InduUne group, 1044. 

Indulines, enrhodines, and saftanines, 
reactions between, 1213. 

Infection, substances wliich favour, 100. 
Intestme, action of opium and morph- 
ine on, 862. 

Invertase, preservation of. Tbahts., 47. 
Invertebrates, action of nicotine on, 485. 
lodation in the aromatic series, new 
method of, 1197. 

Iodic acid, molecular refraction and dis- 
persion of, in solution, Tbaks., 591. 
Iodides, chlorides, and bromides, detec- 
tion of, 495. 

— detection of chlorine and chlor- 
ides in presence of, 1288. 

Iodine, affinities of, in solution, 148. 

— bromine and chlorine, detection of, 
in presence of one another, 361. 

change of the colours of solutions 

of, when heated, 139. 

— — detection of traces of, in presence 
of much clilorine, 242. 

estimation of, in urine, 1288. 

molecular weight of, in solution, 

260. 

— purification of, from chlorine, 392, 
-—solutions, absorption spectra of, 

374l 

JCodometsy, potassium iodate as original 
f«Npd^&r,615. 


Ions, theory of dissociation into, and 
its consequences, 972. 

Ipecacuanha root, dextrose from, 1133. 
Iridioammouium compounds, 402, 1165. 
Iridium diloride, molecular refraction 
and dispersion of, in solution, Traits., 
595. 

Iridiumpentamine bromonitrite, 404. 

bromosulphate, 404. 

chloriodidc, 403. 

chlorobromide, 403. 

chloronitrate, 403. 

— ehloronitrite, 403. 

chlorosulphate, 403. 

chloroxalate, 403. 

nitrate, 1166. 

platinochloride, 403. 

tribromide, 404, 

trichloride, 402. 

Iridiumaquopentamine bromide, 1166. 

oblonde, 1306. 

nitrate, 1166. 

Iron, action of mtric acid on, 1426. 

action of mtrosyl chloride on, 

Traits., 660. 

— and aliuninium oxides, alcohol 
method of estimating, in phosphates, 
1138. 

carbonic oxide, 1427, Traks., 604, 

1090. 

carbonyls, 1 428, Trans., 604, 1090. 

carbuiation of, by the diamond, 

807. 

densimefrio estimation of phos- 
phorus in, 961. 

deposits of, in the tissues, 1274, 

detection and estimation of small 

quantities of aluminium in, 501. 

estimation of, in rock analysis, 768. 

estimation of manganese in, 963. 

— estimation of phosphorus in, 363. 

estimation of sulphur in, 1549. 

excretion of, 1128. 

in the liver and spleen, 818. 

in what form is it absorbed?, 

478. 

moleculoar obanges in, 1308. 

native, of terrestrial origin, from 

Berezowsk, 1434. 

oxide and alumina, estimation of, 

in phosphates, 114, 1188. 

passive state of, 250, 1427. 

pyrites contaiuingnickel and cobalt, 

1435. 

from Pennsylvania, 164. 

rejOraction and dispersion of, 373. 

separation of, from cobalt and 

nidkel, 1139. 

substitution of manganese for, in 

plant nutrition, 1894. 

sulphate, influence of, on nitrifica- 
tion of, 1543. 
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Iron, Tolatile compounds of carbonic 
oxide mth, 1^8, Trans., 004, 1090. 

— volatilisation of, in presence of 
carbonic oxide, 1429. 

Iron-gymnite from Styria, 21. 

Iron-ore, estimation of phosphoms in, 
803. 

Isatin, action of hydrazine hydrate on, 
1360. 

— conversion of tetrahydroqoinoline 
into, 722. 

— preparation ol, 909. 

Isatin-blue, 928. 

brom-, 1491. 

Isindazole derivatives, new synthesis of, 
1375. 

Isoallylene, isomeric change in, 1330. 

preparation of, 996. 

IsoamyX alcohol, action of iodine on, 
656. 

oxide, molecular refraction and 

dispersion of, Tuans., 295. 

Isoamylene and phenol, condensation of, 
208. 

Isoamylnaphthalenc, j9-, 730. 

IsobenzUe, 931. 

new synthesis of, 932. 

Isobutaldehyde, dihydric alcohols de- 
rived from, 31. 

Isobutoxybeuzaldehyde, trithio-, 1051. 
Isobutyl alcohol, action of iodine on, 
656. 

— chloride, action of aqueous am- 
monia on, 817. 

glutarate, 62. 

iodide, molecular refraction and 

dispersion of, Tuans., 295. 
Isobutylaoetamide, 538. 

Isobutylomine, 86. 

IsobutJlisoiSJhalic acid, 1064. 
Tsobutylisopropylethylene glycol, 81, 
Isobiityl-3'-isopropylquinohne, 2'-, re- 
actions occurring in the synthesis of, 
1102. 

I^obuLylpropylothylmcthylomnionium 
chloride, optical ibomcridcs of, 100. 
Tsobutyrio anilide, a-broni-, 828. 
Isobutyiyl-a-naphtliol, 448. 
Isocamphols, influence of solvents on 
tlie rotatory powers of, 576. 
l 80 camphop;^ric acid, Tuans., 651. 
Isooantbaridic acid, 12 hL 
Isocantharidin, 1243. 

Isocapronamide, 538. 

Isocmchotdne, 1121. 

and its derivarives, 583. 

Isocinnamic acid, conversion of cin- 
namic acid into, 200. 

Isoeymeno, 3 ; 6-diamido-2 : 5-dibromo- 
para-, 1199. 

Isocymoqninol, dibromo-, 1200. 


Isocymo-3 : 6-quinone, 2 : 5-dibromo- 
para-, 1200. 

Isodebydracetic acid, 172. 
Isodietbylcarbobenzonic acid, 913. 
Isodimethyldipropyldithioxamide, 1008. 
Isodimethyhtrychnine, 1264. 

Isodurene, nitration of, 693. 
Isoeuxonthone, 1061. 

Isofencholeoxime, 219. 

Isogallic acid phenylhydrozide, 202. 
Isomaltosazone, 412. 

Isomaltose, 412, 413. 
Isomethylstrychnine, 1264. 

Isomorphism, 146. 

detection of, 1151. 

of suli>hiu*, seleninm, and tel- 
lurium, 1417. 

IsomorphouB groups, 1152. 

Isonicotinic acid, action of sodium 
amalgam on, 734. 

Isophenanthroxyleneacetic acid, action 
of acetic anhydride on, Trans,, 13. 
IsophenanthroxyloneacetoaceLio acid, 
Tuans., 11. 

action of potash on, Tuans,, 

12 . 

Isophthalic aeid, disulpho-, 73, 

— anhydride, disulphomine, 74. 
Isopiperideine, 556. 

Isopiperonylacr^l methyl ketone, 705. 
Isopropyl chloride, action of aqueous 
ammonia on, 413. 

iodide, action of aqueous ammonia 

on, 413. 

Isopropylomines, 166. 

Isopropylbenzene, oxidation of, with 
enromyl chloride, 898. 
Isopropylbenzoylformio acid, 1060. 
Isopropylisophtualio acid, 1064. 
Isopropylnitramine and its derivatiyeB, 
167* 

Isopropylparatoluidino, Tuans., 34. 
I8opropy]i>aratolylnitrosaminc, Tuans., 
34. 

IsopropylphenylaoetylglycoUio acid, 
1060. 

Isopropylphcnylauilidoocetio acid, 1060. 
Isopropylphenylbromaeotic acid, 1060. 
Isopropylplionylchloracotio acid, 1060. 
Isopropylphenylethylglycollio acid, 
1060. 

Isopropylphcnylglycollio acid and its 
derivatives, 1059. 

Isopropylphonyhsonitroboacetio acid, 
lOCO. 

Isopw^ylphenylmcthylglycollic acid, 

l 80 ]gmpyltoluene, para-, synthesis of, 

Tsopropyltricarballylio acid, 646. 
Isoquinolinc, amidobromo-, 581. 

bromo-, dorivatives of, 680, 
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Isoquinoline. dibrom-, 581. 

nitrobromo-, and its derivatiTes, 

580. 

substitution products of, 580. 

Isostrycbnic acid, 1262. 

meiliiodide, 1263. 

Isotetrethylditbiozauiido, 1008. 
IsothennaJs, theoretical and empirical, 
of mixtures, ooxmeerion between, 375. 
IsoiJiiooyanoethylsulphine, 893. 
Isoyalerom, 891. 

Isoyaleroqiiinliydrone, 900, 
Isoyaleroquinol, 900. 
Isoraleryldextroec^onine, 476. 
Isoxazole, amido-, 1108. 
laoxazoles, formation of, Trans., 410. 
Iso-zylalphthalide, 201. 
Iso-xylalphthalimidine, 201. 


J. 

JTervine, 88. 

Juloles, 736. 


K 

Kainite, synthesis of, 405. 

Ealiilite, a new nickel ore, 1167. 

Eesso oil, 238. 

Eessyl acetate, 239, 

alcohol, 239. 

Eetodihydroquinoline, tetraehloxo-, 
1251. 

trichloro-, 1250. 

Keto- 7 x-methyliuloline, oj-, 737. 

deriyatives of, 737. 

Ketones, action of hydrazine hydrate 
on, 1355. 

action of zinc and ethyl chloracet- 

ate on, 169. 

aliphatic, constitution of, 1181. 

alkyl, from halogen deriyatiyes of 

aromatic hydrocarbons, 911. 

aromatic alkyl, 199. 

— and their oxidation, 564, 

1222. 

application of Perkin’s reac- 
tion to, 1223. 

asymmetrical, oximes of, 1235. 

— — isonitroso-, action of hydroxyl- 
amine on, 287. 

— mixed fatty aromatic, oxidation of, 
13641. 

Ketonie amds, a«, oximes of, 443. 

j3-, preparation of ethereal 

4Blt8of,1185. 

etjhjGTO, synthesis of, 41, 

X^stntetvahydbn^^ acid, hexacMoro- 

mw9|r9 708. 

petsMbloro-. 710, 


Ketotetrahydroquinolino hydrate, tetra- 
chloro-, 1252. 

Ketoximes, aromatic, action of nitric 
peroxide on, 815. 

configuration of sterooisomerio, 

440. 

stereoisomeric, 445, 

Kidney, analysis of the liquid from a 
tumour of the, 852. 

Kidneys, effect of partial extirpation of, 
on nutrition, 1273. 

Kopsia, alkaloids from, 337. 

Korynite from Siegen, 1167. 

Kreittonite from Bodenmais, 527. 

Kryokonite from Greenland, 408. 

Knro-moji oil, 464. 

Kusa-uzu, aconitine from, 91. 


Xia 

Dabradorite from the Lizard, 276. 

— preparation of, 22. 

Lacmoid, 241. 

Lactalbnmin, 340. 

iMctarius pyp&*atu8,ifL\A obtained from, 
606. 

— sugars in, 103. 

vellereus, fats obtained from, 606. 

Lactic acid, formation of, in muscles, 
348. 

— formation of, in the organ-* 

ism, 1125, 1392. 

in organs with impeded cir- 
culation and in hydrocyanic acid 
poisoning, 1126. 

— new optically actiye modifica- 

tion of, 666. 

— preparation of, 1454. 

fermentation, action of mteeral 

acids on, 488. 

influence of artificial gastric 

juice on, 488. 

Lactonefonnation in the cose of hydroxy- 
aclds^ yelooity of, 822. 

Lactose, estimation of, 1143. 

Lesyosobrerol, Tbaks., 317. 

Loyoterebentheiie, Trans., 313. 

Lakes, coloured, formation of, 807. 

Land, doyer, effect of artificial manuring 
on, 492. 

Lflngbanitc, place of, in the mineral 
system, 1436. 

Lanolin, 97. 

Lanthanum, atomic weight of, 881. 

oxide, 985. 

salts, molecular refraction and dis- 
persion of, in solution, Trans., 595. 

Lapachic add, denyatiyes of, 1289, 
1494. 

Lapadione, condensation of, with 
Wophen, 1494. 
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Lard, analysis of, 130 

and its adulterations, 1560. 

Zatta, hydrocyanic acid in the fruit of, 
338. 

Launc acid, bromo-, 1190. 

heats of combustion and 

formation of, 11. 

Laurotetaniue, the active constituent of 
certain Lauiacess, 337. 

Load acetate, molecular refraction and 
dispersion of, in solution, Tba.ns, 
595 

— action of nitrosyl chloride on, 
Tban^s , 658. 

and silver oxides, compounds of, 

iBANS , 1093 

copper potassium nitnte, 1157. 

effect ot vaiious metals on the 

freezmg point of, Prog , 1890, 160. 
electrolytic estimation of, as amal- 
gam, 1553. 

estimation of, by phosphomolybdic 

acid, 113 

flux, estimation of small quantities 

of silver in, 1292 

ores, assay of, by the cyanide pro- 
cess, 863, 962. 

oxide, action of magnesium on, 

802. 

hydrated, 644. 

persulphate, Traits , 782. 

— waste, assav of, 365 

— /me, and silver, alloys of, 267. 

and tin, allots of, 267 

Tjead-tin alloys, melting pomts oL 644. 
Leaf-green, observations on. Traits., 

106. 

Leaven, yeasts from, 1 532. 

Leaves, influence of mternal causes on 
the prebence of starch in. 604 
formation and migration of carbo- 
hydrates in, 763 

of Maclura aurantiaoa^ 490, 954 

Leech extract, effect of, on blood, 482. 
Lecithin in the Iner, 1275. 

preparation ol, fiom plant seeds, 

113. 

l^eeithnis, estimation of, in vegetable 
organibuis, 511. 

rdle of, m normal germination, 

489. 

Lecture experiment Combustion of 
magnesium in water vapour, Proo , 
1891, 20. 

Demonstration of the di«!so- 

ciation of ammonium chloride, 1415 
LegummosTB, absmulation of uitrogin 
by, 607. 

fixation of gaseous nitrogen by, 

353 

fungus-symbiosis of, 353 

— mtiogen assimilation of, 1533. 


Zepiditim sativum^ influence of salt oti 
the quantity of starch contained ui 
the vegetating organs of, 1133. 
Lemons, essence of, 1496 

detection of oil of tuipentine 

m, 1497. 

Lemon grass oil, 286. 

Lettboinite from Arizona and from 
Utah, 156. 

Leuceemia, excietion of uric acid and 
nitrogen in eases of, 483. 

Leucine, condensation of, with benzene- 
sulphomc ehlonde, 202 

constitution of, 681 

Leucite, prep iration of. 22 
Leiicor^lisemia, the blood m, 1124 
Leucocytosi®, pioduction ot, in mam-r 
inalb, 1340 

Leueonotu eugemfohoy alkaloid from, 
336 

Levosin, a carbohydrate from cereals, 
661 

Levulmie acid, 1337 

a-bromo-, 1187. 

dibronio-, 417. 

if^-dibromo-. 1187. 

Levulose, estimation of, 11 13 

refractive power of, 1000. 

rotatory power of, 1178 

Levulosecarboxylic aci^ derivatives of, 
6A7. 

Levuloseoxime, 813 
lachenb, assimilation by, 1132 
Light, action of halogens on aromatic 
compounds in presence of, bOS. 

action or, on anetlioil, 13 17. 

action of, on organic compounds, 

900 

action of, on phosphorous oxide, 

Traits , 1019. 

action ot, on pure ether in pre- 
sence of moist oxygen, Trars , 51 
-——action of, on silier chioiide, 1155, 
1420, Traits , 536. 

— chemical effects of, 965 

decompobition ot glulario and suo- 

cimc acids by, lu piosence of an 
uramum salt, 1013 

decomposition of silver ehlonde 

by, Trans , 636 

influence of hydioclilone acid on 

the decomposition of chiormc-watoi 
by, Trans , 539 

— — measurement of the quantity of, 
that enters water, 2 

pliobphorescenceofnunoials under 

the influence of, 776 
Ligno-celluloses, action of nitric a( id on, 
Proo , 1891, 61 

Lime m black ash, estimation of, 497. 
Limonene, 1083. 

— dihydrochlondo, 1196. 
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Limonene tetrabroniide, 1241, 1496. 
lincdoe oil, 540. 

Linalool, 540. 

Joinder a fericia, ethereal oil of, 464. 
Linkage, double, theory of, 1320. 
Liparites, eutaxitic glasses of, 649. 
Liquid, the specific gravity of, a func- 
tion of its boiling point and molecular 
weight, 780. 

Liquids, atomic weights and densities of, 
1315. 

connection between the critical 

data of hquids and their chemical 
constitution, 380. 

crystalline, 249. 

data for tlie critical state of, 969. 

— effect of pressure on the electrical 
conductivity of, 250. 

expansion of, 8. 

free surface of, 1150. 

— instrument for comparing the re- 
iractive indices of, 959. 

law of diffusion of, 383. 

new method of determining the 

specific volume of, Tnairs., 37. 

opaque, burette float for, 1288. 

pathological, analysis of, 831. 

— relations between the boiling 
points, molecular volumes, and chemi- 
cal eh^cters of, 379. 

Liquoseope, 959. 

Litbionite-granites, 652. 
lithium compounds, phosphorescence 
tdj in 24d. 

estimation of, in mineral watera, 

1292. 

salts, magnetic rotation of, Peoc., 

1890, 142. 

molecular refraction and dis- 
persion of, in solution. Teaks., 
595. 

— spectrum of. 137. 

zirconate, 1431. 

litmus paper, neutral, 1549. 

litre, the true, or Mohr’s, for volume- 
tric analysis, 1548. 

liver, excretion of urea in diseases of 
the, 758. 

— formation of glycogen in, 1526. 
-influence of alkalis on the glyco- 
gen of, 758. 

iron in the, 848. 

lecithin in the, 1275. 

so-called, of Selix pomedia, 235, 

Liver-cells, ciystab in the nuclei of, 
587. 

Lubricating oils, estimation of acidity 
in, 505. 

Lupeol, 551, 1446. 

Bupetidine and allied substaDceB, rela- 
non between the physiological action 
imd ghemicaal eonetitation of, 854. 


Lupetidylalkine, 1119, 

Lupinidine from white lupines, 1521. 
Lupinus luteu9, composition of tlic 
seeds of, 1541. 

Luteocliromium hydrogen nitrate, 1327. 
Luteocobalt hydrogen nitrate, 1327. 
Lufceorhodium salts, 1323. 

acid, 1327. 

Lutidine, Trans., 177. 
Lutidonecai'boxylic acid, 676, Trans., 
176. 

Lntidonedicarboxylic acid, 676. 
Lutidjrlalkine, a-, 1119. 

Luzonite from the Argentine, 1435. 

Ly copers! cum esculenia, composition of 
the fruit of, 955, 956. 

Lymph, effect of peptone on the clot- 
ting of, 481. 

Lymph, human, 755, 849. 

Lysabine, 95. 

Lysatinine, 95, 


M, 

Macassar oil, 1133. 

Madura auranfiaca, composition of the 
leaves of, 490, 954. 

Magdala-red, fluorescence of alcoholi<' 
solutions of, on heating, 139. 
Magnesium, action of ethyl iodide on, 
683. 

action of methyl iodide on. 683. 

action of nitrosyl chloride on, 

Tbans., 656. 

action of propyl iodide on, G84. 

alkyl compounds of, 682. 

chromites, basic, 987. 

combustion of, in water vapour, 

Pboo., 1891, 20. 

compounds of, with liydrocarbun 

radicles, ex])crimcnts on the existence 
of, Peoo., 1891, 16. 

cyanogen compounds of, 1442* 

dimethyl, 683. 

ethyl attempts to prepare, Peoc., 

1891, 17. 

hydride, 1166. 

lead chloride, 151. 

oxalate in plants, 857. 

oxide, action of magnesium and 

hydrogen on, 1156. 

— dissociation of, by means of 

metallic magnesium, 643. 

reduction of oxygen oom- 

poimds by, 801, 1156. 

salts, magnetic rotation of, Pboo., 

1890, 142. 

molecular refraction and dis- 
persion of, in solution, Tbanb., 595* 

selenites, 262* 

spectrum of, 1* 
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Magnetic field, influence of temperature 
and state of aggregation on the be- 
haviour of bismuth in, 779. 

rotation, Tuans., 198. 

of saline solutions, Puoc., 

1890, 141. 

rotatoiy power of solutions of am- 
monium and sodium salts of some 
fatty acids, Trans., 981. 

Magnetism and atomic weight, relation 
between, 518. 

effect of, on chemical action, 1145. 

Ma^etite ore districts in Brazil, 994. 
Maize cobs, zylose from, 1001. 

dried in the field and as silage, 

359. 

green, growth of, 1393. 

Malacolite from the Lizard, 276. 

Maleic acid, action of brouiine on, 39. 

conversion of, into fumaric 

acid, 1338. 

homologues of, 292. 

Maleinamic acid, 176. 

Malelnanil cldoride, dichloro-, 1017. 

diethyl ether, didiloro-, 1018. 

dimethyl ether, dichloro-, 1048. 

Malelnanilic acid, 176. 

Malic acid, combination of, with alkaline 
phosphomolybdates, 543. 

— ;; combination of, with potas- 

sium sodium molybdate and with 
acid sodium molybdate, 291. 

estimation of, in wine, 128, 

371. 

homologues of, 1456. 

Malonio chloride, thermochomistiy of, 
867. 

Malt, non-niirogenouB extract-substance 
from, 957. 

Maltose, estimation of, 1143. 

estimation of, in wort and beer, 

368. 

— ostimatiou of, with potassium 
cuprocorbonate solution, 1208. 
Mammals, production of leucocytosis 
in, 1340. 

IMCandelio acid, iodo-, 831. 

anilide, 438. 

Manganese, action of nitxosyl chloride 
on, Trans*, 660. 

and zinc, separation of, 963. 

ammonium ferrocyanide, 1293. 

deposits in marine muds, 99S. 

dioxide, anhydrous and hydrated, 

270. 

estimation of, in iron and steel, 963. 

estimation of, in ores, slags, &e., 

366. 

ore in Ekaterinoslay, 648. 

ores of Transcaucasia, 647. 

■ precipitation of, as ammonium 

xuangaxiouB phosphate, 1138. . 


Manganese, selcnites, 262. 

substitution of, for iron in plant 

nutrition, 1394. 

volumetric estimation of, 962, 

1293. 

Mangano-magnesian magnetite, 274. 
Manganopectolite from Arkansas, 407. 
Mangold, experimental plots of, at 
Q-rignon in 1890, 493. 

Mannitol, fermentation of, with Pried- 
lander’s Pneumococcus, Trans., 256. 

in mushrooms, 103. 

molecular refroctiou and dispersion 

of, in solution, Trans., 591. 

oxidation of, by nitric acid, Trans , 

306. 

rotatory power of compounds ot, 

with acid molybdates, 1448. 

Mannitol, d- and 1-, configuration of, 
1176 

Maunosocchario acid, d-, 678, Trans., 
306. 

phenylhydrazides of, 679. 

MannosaccWic acid, 1-, 679. 
Mannosaceharic acids, d- and 1-, con- 
figuration of, 1176. 
Mannosaccharodiamlde, d-, 679. 
Mannoseoxime, 665. 

Manuobcs, d- and 1-, configuration of, 
1176, 1445. 

Mannoso-cellulose, 1179. 

Manure, depreciation of, by exposure to 
wet and fermentation, 1396. 

Manures, estimation of the total pho'i- 
phorio acid in, 1397. 

loB^ of nitrogen in the decomposi- 
tion of, 1548. 

nitric and ammoniacal nitrogen os, 

1545. 

Manuring, artificial, effect of, on clover 
land and meadows, 492, 

experiments wiUi rice, 1547. 

Margann, addition of phouolphthale'in 
to, 872. 

•— analysis of, 606. 

and butter, discrimination of, 130. 

detection of, in butter, 1300. 

Mass action, 1150. 

— influence of, on choniiccd pro- 
cesses, 257. 

Massoyene, 464, 935. 

Meadows, effect of artificial manuring 
on, 492. 

Melanin, artificial, 1123. 

as a precursor of hsemoglobin, 

480* 

Melonite from the Xaiserstuhl, 651. 
Melanopblogite, 648. 

Melidoacetic arid, derivatives of, 162. 
MoU^se oil, Gferinan, 540. 

Mehdinus Icsoigatusy alkaloid from, 
333* 
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Melon seeds, presence oF cholesterol 
and a soluble ourbohjdrate in, 357. 
Membranes, precipitate, electrical con- 
ductivity of, 140, 517. 

Men, healthy, proteid requirement oF^ 
1272. 

Mewtha ^egium^ oil of, 936. 

Menthol, molecular reliction and dis- 
persion of, in solution, Tbakb., 591. 
Mercaptan, amido-, hyi^ochloride, 815. 

and sodium benzenesulphinate, 

action of iodine on a mixture of, 
924. 

Mcrcaptans, aromatic, synthesis of, 
1350. 

Mercaptopropylphthalimide, 1473. 
Mercurammonium iodides, 270. 

nitrates, 268. 

sulphates, 269. 

Mercuric chloride, poisoning by, 853. 

chlorides, ammonkcal, 986. 

cyanide, actiou of ammonia on, 

1441. 

— ammoniacal derivatives of, 

656. 

combination of, with cadmium 

salts, 161. 

combinations of, with lithium 

salts, 28. 

Mminate, action of benzoic chlor- 
ide on, 64. 

oxide and potassium chloride, re- 
action between, 1413. 

sulphide, separation of, from the 

sulphides of the arsenic and copper 
groups, 1292, 

Mercury, action of nitrosyl chloride on, 
Tbans., 659. 

arsenates, 400. 

barium chlorocyanide, action of 

ammonia on, 1442. 

cadmium iodocyanide, action of 

ammonia on, 144i. 

— compounds, ammoniacal, so-calied, 
268. 

conditions of action of nitric acid 

on, 525. 

detection and estimation of, in 

corpses, 120. 

'detection and estimation of, in 

organic mixtures, 851. 

detection of, in toxicological in- 
vestigations, 86^ 

development of electromotive force 

between an electrolyte and, 374. 

electrolytic estimation of, 1553. 

— - estimation of, in animal tissues, 
962. 

magnesium broniocyanide, 1442. 

— iodocyanide, 1442. 

— ph^hates, 400. 
aaiioyltttss, absoxptioii of, 351« 


Mercury, specific heat of, 632. 

vapour pressures of, Tbans., 629. 

Mercury -tin-lead alloy, melting point 
of, 644. 

Mesidine, nitration of, 693. 

Mesitene lactone, 172. 

Mesityl methyl ketone, 1224. 
Mesitylacetlc acid, 1224. 

dinitro-, 1224. 

Mesitylglyoxylic acid, 1224. 

dinitro-, 1224. 

Mesolite from Co. Antrim, 1169. 
Metabolism and ‘‘ neutral sulphur,” 
1523. 

gaseous, infiuence of glycerol and 

fatty acids on, 345. 

of iron, 478. 

prote'id, and muscular work, 696, 

847. 

influence of alcohol on, 1272. 

influence of carbohydrates on, 

846. 

influence of muscular work 

on, 479. 

influence of sulphonal on, 

1523. 

Metacinnabarite from California, 273. 
Metal, electromotive force of in a 
senes of electrolytes, 3. 

MetalamincB, action of hydrogen sulph- 
ide on, 272. 

Metals, action of dry hydrogen sulphide 
on, ^0. 

action of nitrosyl chloride on, 

Tbanb., 655. 

action of, on sulphuric acid, 260, 

and halogens, velocity of reaction 

between, 11^. 

certain properties of, considered 

in relation to tho periodic law, 
1161. 

contact difCerence of potential of, 

139. 

determination of tho molooular 

weights of some, 984. 

electrical resistance of, 4. 

electrolytic estimation of, as 

amalgams, 1553. 

molechlar changes m, os shown by 

their electrical conductivity, 1308. 
molecular condition oF, when al- 
loyed with oaeli other, Phoo., 1890, 
158. 

refraction and dispersion in, 373. 

Metaphosphates, isomerism of, 7. 
Metaphosphoric add, molecuW refrac- 
tion and dispersion of, in solution, 
XsAisrs., 593. 

Meteoric iron from Bridgewater, Bitrke 
Co., North Carolina^ 278. 

from Hamilton Co., Texas, 

277. 
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Meteoric iroTi from Henry Oo , Virginia, I 
159. 

f'*omMagura,Arva, Hungary, ; 

^*7 • I 

from Hortli Dakota, 531. 

— from Fuquioa, Chili, 277. 

from Bockingham Co., North 

Carolina, 159. 

from Summit, Blount Co., 

Alabama, 279. 

stone from Haywood Co., North 

Carolina, 278. 

Meteorite from Collescipoli, 533. 

from Eli Elwah, New South “Wales, 

279. 

from Gilgoin, New South Wales, 

279. 

from Pipe Creek, 532. 

from Thunda, Queensland, 279. 

from Winnebago Co., lowj, 278. 

of Ochansk, 532. 

Meteorites from Borratta, New South 
Wales, 279. 

— from Brenham Township, Hiowa 
Co., Kansas, 278. 

Methaerylic anihde, 828. 

Metlissmoglobin, courersion of carboxy- 
hemoglobin into, 1522. 
Metbamidobenzmeihylamide, nitro*, 
917. 

Metbamidobenzoio acid, nitro-, 916. 
Methane, nitro-, action of alkalis on, 
TBiUNfS., 430. 

action of, on animals, 1393. 

Methanedisulphonic acid, action of nitric 
acid on, 426. 

MethanetriquinoU, 1261. 
Metbanetrisolphonic acid, action of 
nitric arid on, 426. 

M ethenylamidinephenylmetacarboxylic 
acdd, 304. 

Methoxybenzaldehyde, parauitro-, pre- 
paration of, 703. 

Methoxybenzaldehydes, triihiopara-, 
1050. 

trithiortho-. 1051. 

Mothoxybenzophenone and its ket- 
oximes, 445. 

Methoxycarbost^l, 1101. 
Methoxyeinnaanic acid, orthonitrometa-, 
1101 . 

Methojydihydroxydihydroquinoline, 

1098. 

— para-, 1101. 

Methoxyisoxazoledicarboxylic acid, 739. 
Methoxrl, interference of substances 
containing sulphur with Zeisers 
method for the estimation of, 1296. 
Methoxynaphthaphenarine, 1213. 
Methoxyphenylglyoxylie add, para-, 711. 
Methoxyphenyllaetio add, orthouitro- 
meta-, 1100. 
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Metboxyphenyl-ar7d-phenylnaphthotri- 
azine, az-onho-, Tbans., 697. 
Methoxysuccinamide, Tbans., 470. 
Methoxysucoinic acid, Tbans., 471. 
Metliyl acetylaniidoformatc, 292. 

acrylate, action of methyl alcohol 

on, Tbabb., 474. 

alcohol solutions, spedfie heats of, 

1406. 

allocinnamaAe, 833. 

amidobenzoate (ortho-), action of 

ammonia on denvatiTes of, 912. 

amidoformate, action of nitrous 

add on, 292. 

carbonate, action of potassium eth- 

oxide on, 1014i 
— cblorethyl ketone, 1183. 

chlorovinyl ortliodlketone, di- 

chloro-, 690. 

crotonate, action of methyl alcohol 

on, Tbaks., 476. 

7 -cyanacetoacetato, 171- 

cyanosuccinate, 42. 

oyanotricarballylate, 43. 

dehydromucate, 295. 

dibenzyl phosphate. 1015. 

dichlorethyl ketone, 1183. 

diethyl phosphate, 1015. 

dihydrogcn trimesate, 1459. 

dimethylpropionylacetate, 42. 

ethyl ketone, action of chlorine on, 

1183. 

succinate, hydrolysieof, 101‘3. 

ethylamidotormate, action of 

nitrous acid on, 292. 

fumorate, action of sodium meth*' 

oxide and methyl alcohol on^ Tbans., 
468. 

I action of sodium methoxide 

on, Tbans., 472. * 

hexamethylenemetadicarboxylatc, 

Tbans., 806. 

hydrogen hydroxyisophthalate, 

1368. 

a-hydrazinepropionate, 89. 

imidodiformate, 293. 

iodide, molecular refraction and 

dispersion of, Tbans., 296. 

isodehydraeotalo, 172. 

isopropylamidoformate, 167. 

isopropylnitramidoformate, 167. 

methoxyauccinate, Tbans., 468. 

— - meihylwidofonnate, action of 
nitrous acid on, 292. 

methylcamphocarhoxylate, 1500. 

methylcyoaaosuccinate, 1017. 

— - methyleihenyltricarboxylate, 1017. 

met hylpropioiiylacetate, 41. 

a-methylpyrrolidine, 1507. 

nitropiperonylacrylate, Tbans., 

156. 

nitroBocyonaceiate, 1450, 
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Methyl phenylcarbazate, 1213. 

phenylenedicarboxymetaparadi- 

carbamate, 30J». 

a-piperidinecarboxylate, deri^ 

tives 01, 735.^ 

propylamidofonnate, 167. 

propylnitramidoformate, 167. 

a-pyxidyl ketone and its deriTa- 

tiyes, 1503. 

silyer phosphate, 1014. 

sulphate, molecular refraction and 

dispersion of, Tbans., 296. 

tetrahydrobenzoate, 1054. 

tetramethylenediamidoformate, 

164. 

tetramethylenedinitramidoform- 

ate, 164. 

tropate, 749. 

Methylacetanthranilic acid, 1095. 
Methylamidobenzoic acid, 913. 

nitro-, 917. 

Methyl-/i-amidothiazole, 222. 
Methylammonium salts, compounds of, 
mth thiocarbamide, TitAKS., 392. 
Methylazulidoethylphthalamlde, 1208. 
Methylanilidoformylcamphor, 573. 
Methylaniline, action of picric chloride 
on, Tbans., 716. 

nitrosotliio*, 75, 

thio-, 75, 

Methylauthracenes, conyersion of cinna- 
mene deriyatiyes of aromatic hydro- 
carbons into, 207. 

Hethylazixnidothiazolecarboxylic acid, 

Methylbenzene deriyatiyes, condensation 
of, with cinnamene, 2u6. 
Methylbenzenes and allyl alcohols, con- 
densation products of, 1462. 
Meth^^lbenzidine, ortho-, 210. 
Methylbenzylamidophosphenyl chloride, 
437. 

Methylbenzylamidophosphinic acid, 
437. 

Mcthylbromothiazolecarboxylio acid, 
226. 

Methylcamphor, 1500. 
Methylchloroform, action of, on phenol 
in presence of alkalis, 296. 
Kethylohlorothiazolecarboxylic acid, 
226. 

Hethylchiysylthiocarbamide, 731. 
HethylcinchoniDic acid, a-, 1097. 
Methylcinnainene dibromide, para-, 
898. 

Methylcinnainyldeitroeegonine, 475. 
Methylcitraeonic acid, 1221. 
Methyloonine, 1118. 
MelhykcFWooamphor, 1499. 

750. 

IMhyldchy^pentone, Tbanb., 880. 

— •etkmof irater <m, Tbaits., 881. 


Methyldehydropentoneearhoxylic acid, 
Tbans., 878. 

Methjldeoxyhenzoincarboxylamido, 

201 . 

Mclhyldiphenylaminc, molecular re- 
fraction and dispersion of, Tbai^s., 
296. 

Methyl-3-diphenyl-4 : 5-diphcnylpyrrol- 
one, 1-, 736. 

Methyl-3-diphenyl-4 : 5-phenylpyrrol- 
one, TRAits., 149. 

Methyldipyridyl, a-, 81. 
Methyldipyridyl-a-carboxylio acid, 

81. 

Mebhyldipyridyls, 80. 

Methylene diiodide, molecular refrac- 
tion and dispersion of, Tuans., 295 

ethylene bisulphide, /i-imido-, salts 

of, 894. 

oximido-, 891*, 

fluoride, antiseptic action of, 353. 

iodide, and ethyl malouate, r<‘- 

action between, 175. 

propylene bisulphide, ;t-imido-, 

895. 

trioximido-, 663. 

Methylenecarbamide, 1340. 
Methylenedibenzamide, 469. 
Methylene-group, displacement of tho 
hydrogen atoms in, 189. 
Methyleneihiocarhamide, 1339* 
Methylethoxybenzidine, 213. 
Methylethylamidoisoxazole, 1108. 

M ethylethyldicarboxyglutaric acids, 
829. 

Methylethylglyoxime peroxide, 316. 
Methylethyloxazolone, bromo-, 1108. 
Methylethyl-w-phenylosotriuzole, 1116, 
Methyl-o-ethyltbiazolc, p-, 223. 
Methyl-/i-ethylthiazole, a-, 220. 
MelhylformoiJaratoluididc, 1202. 
Methylglutaric acid, dibrouio-, 1101. 
Metbylgljcol, formation of, from iicolyl- 
carbinol, Tuans., 796. 
Methylglyoxime, 287. 

action of nitric peroxide on, 316. 

Methylguanicil, 539. 
Methylhomopiperidic acid, 1246. 
Methylhomotcrepbthalic acid, a-, 1021. 
Methylhydrastallylamide, 93, 
Methylhydxastamide, 92. 
Metbylhydrastetbylamide, 03, 
Methylhydrastimide, 92. 

mezhiodide, 92. 

Methylhydrastisoainylamide, 93. 
Methylhydrastomethylamide, 93. 
Methylh}dratrop^dehyde, para-, 1020. 
Methylhydratropio acid, para-, 1021. 
Methylhydratroponitrile, para-, 1021. 
Methylhydratropyl alcohol, para-, 
1021. 

MethylhydrocotoTn, 578. 



INDEX OF SUBJECTS. 


1667 


Methjlhydrohydrastmine and its deri- 
vatives, 1 519. 

Methylliydroxylamino, iS-, 317. 
Methylhydroxyquinoxalinecapboxylic 
acid, 304. 


MeUgrlhydroxytliiazolecarboxylic acid, 


Methylimidomethylene ethylene bi- 
sulphide, 894. 

Methylimidothiazoline, f*-, 1516. 

»-nitro8o-, 1516. 

Methylimidothiazoline, u-nitroso-»-, 
1516. 


JMCethylimidonracil, 1007. 
Methyliodothiazolecarboxylic acid, 226. 
Mcthylisobouzaldoxime, 1478. 
Methylibopropylbenzene, para-, 687. 
Methylisopropylbenzenesulphonic acid, 
para-, derivatives of, 687. 
Methylisopropylethylene glycol, 31. 
Methjlisoquinoliue, a-, 86. 
Metliylisostrychnio acid methiodide, 
1264. 


MoUiylisovaleryldextroecgonine, 475. 
Methylisoxazolono, 740. 

Methylitaconic acid, formation of, 1221. 
Methyllovulindioxime, a-, 1503. 
Methylmetaiiitroisobcnzaldoxime, 1 477. 
Methyl-flrr.-octoliydro-j3-naphthaquinol- 
Jiie, a-, 1511. 

Methylorihanisidine, trinitro-, 1032. 
Methylorthoioluidine, orthaniido-, 
1203. 


Methylortho-xylidine, 1204. 

paranitroso-, 1204, 

Hethyloxalacetophonjlimido, 90. 
Mcthyl-d-oxyquinazoUne, 7-, 909- 

metanitro-jB-, 917. 

iiitro-j3-, and chloro-derivatives of, 

84. 


Morhylparanitroisobenzaldoxiino, 1477. 
Methylpanitoluidine, 1202. 
Methylparutoluidmeorthazobcnzeno- 
sulphonic acid, L203. 
Methylphoiiauthrolme, 327. 
MetliylplienylainLdophosphonyl chlor- 
ide, 437. 

Mctliylphepylamidox^hosphinic acid, 

Methylphenylbenzylthiooarbamide, 
Tkanb., 564. 


pounds from, 1214. 
Methylpheiiyldihydro-iB-naphthatri- 
azine, 840. 

methiodide, 841. 


Mothylplienyldihydroquinoxaline, 1515. 
Metliylphenylhydiazonephthaldehydio 
acid, 1371. 


Methylphenylisoxazole, 741. 
Methyl-jS-pheuyllactic acid, a-, Fboc., 
1891, 43. 


Mcthylphenylmetamidophenylcarb- 
amide, 12 L5. 

Methylphenylmetanitrophenylcarb- 
aimde, 1215. 

Methyl-n-phenylosotriazole and its de-* 
rivatives, llil. 

Methyl-»-phenylosotriazolecarboxylic 
acid, 1115. 

M^th.vl-»-phenylosotriazolesulphonio 
acid, 1112. 

Methylphenylparatoluamide, 1215. 

Methylphenylpyrazolecarboxyhc acid, 
1107. 

Mfathylphenylpyrazoles, 1106. 

Methylphenylsucciimc acid, 1065. 

acids, stereoiBomeric, 1065. 

Mechylphenylsulphonamic acid, am- 
monium salt of, 569. 

Methyl'/A-phcnylthiazole, a-, 221. 

Methyl-iU-phenylthiazoUne and its de- 
rivatives, 701. 

Methylplienylxyloylamide, 1215. 

Methyl-a-pipecoline, 1508. 

Meth>l-a-pipecolylalkine and its de- 
rivatives, 1093. 

methiodide and its derivatives, 

1093. 

Mothylpiperidone, i3-» 1246. 

Methylpropiouylaootoriirile, action of 
aromatic amines on, 51. 

Mothylpropionylacrylio acid, 169. 

Mothylpropylbenzene, para-, 686. 

Methylpropylbenzenesulphonio acids, 
para-, derivatives of, 687. 

Methylpropylcarbinol, formation of, 
Tkans., 874. 

Methylpropylethylenelaotio acid, 8-, 

m 

Methylpseudothiosinamine, 649. 

Methylpyridine, p-, 219. 

— properties of, 579. 

Kethylquinsldino, 2-. 320. 

Methylquinazolino, 2'-, 745. 

Meihylquinolino, 3-nitro-l-, 1257. 

preparation of, 1096, 

Motliylquinollues, oxidation of, 1005. 

KotlxylquinulineBulphonioacid, 1-, 1257. 

3-, 1257 . 

Mefhylquinone chiorimido, 187. 

Motbylresoroinolphthaloylio acid, 70. 

Methylrosindulone, 1218. 

Methylsaocharin, 1228. 

Methylsalicylalcamphor, 1408. 

Methylsaligenylcaanphor, 1499. 

Mothylstrychnic acid methiodide, 
1263. 

Methylstrychnine, 1263. 
Hethyltotrahydroporichinaldimid- 
azole, a-” 1256. 

Methyltetrahydropyridylacel ylone, 67. 

Methyltetrahydi'opyridylethylone, 
fc»-bromo-l : 3 : 4-, 66. 
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Methyltef rahydropyridyl-)3-liy droxy- 
propionic acid, 333. 

Methylthebaininm enlpliate, pliysio- 
logical activity of, 762. 
Methylthiazole>^-carboxylic acid, ft-, 
224. 

MethylthiazoledicarboxyKc acid, p-, 224. 
Metliyltbiazoline, ii-, 817. 
Methylthiazoline, ^u-imido-n-, 1515. 
Methyltbiazolinebydrazine, n-, 1516. 
Metbyltbiazylacetic acid, 743. 
MetbyltbioBinamine, 549. 

Metbyltolyl metbyl ketone, meta- 
bromortho-, 911. 

metacblorortbo-, 911. 

oTtbobTomomel a-, 911. 

ortbocblorometa-, 911. 

Methyltricarballylic acid, 546. 
Metbylumbelliferonecarboxylic acid, /9-, 
672. 

Metbylnracil, imido-, and its deriTa- 
tives, 1007. 

Mica, composition of, 530. 

from Haddam, Connecticut, 531. 

from Salm-Cbatean, Bdgium, 528. 

from Zinnwald, 531. 

Microbe, nitric, 1545. 

of blenorrhagio pus, toxaibnmin 

secreted by, 1521. 

Microbes, secretions of, 1132, 1394. 
Microcbemical mineral antdysis. 766. 
Micro-organisms, reducing povrer of, 
102 . 

Milk, action of calcium salts on, 340. 

— analysis, asbestos method of, 1299. 
— — citric acid a normal constituent of, 

1276. 

— - detection and estimation of boric 
add in, 619. 

elepbaut’s, 98. 

— estimation of casein in, 1404. 

estimation of dtric add in, 1276. 

estimation of fat in, 508, 509, 625, 

1299, 1402, 1559. 

— estimation of sugar in, 127. 

of com, composition of the, during 

early and late periods of lactation, 97. 

of lull-bred cows, amount of fat 

and dr^ matter in, 1275. 

origin of citric add in, 1276. 

peptonised, protelds of, 953. 

— protelds of, 339, 951. 

sheep’s, 951. 

sterilisation of, 603. 

Milk-sugar, estimation of, 1298. 
Milleitia atropurpvrea, poisonous glu- 
coddefrom, 335. 

Mineral condensation, coefficient of, in 
cbeinistry, 258. 

——water of Penon de los Banos, 
Mex^> 279. 

Mjner alogical notes, 1435. 


Minerals, estimation of water in, 766. 

irom Corsica, 1440. 

influence of fluorine in tbo syn- 
thesis of, 21. 

of Port Henry, New York, 158. 

phosphorescence of, under the in- 
fluence of light and heat, 776. 
Molasses, estimation of invert sugar in, 
769. 

Molecular changes in metals as shown 
by their electrical condudivity, 1308. 

conductivity of acids in various 

solvents, 1308. 

refraction of carbon componnds, 

Tuans., 290. 

of substances containing 

nitrogen, 373. 

theory and electrolytic dissocia- 
tion, 390. 

volumes, boiling points, and chem- 
ical cbameters of liquids, relations 
between, 379, 

calculation of, 1408. 

of acetic acid, Trans., 903. 

of carbon tetracliloride and 

stannic chloride, Trans., 911. 

of the saturated vapours of 

benzene and its halogen derivatives, 
Trans., 125. 

— weight and rate of evaporation, con- 
nection between, 1316. 

determination of, at the criti- 
cal point, 1411. 

of sulphur dichloride, 149. 

weights, determination of, by a 

ciyoscopic method, 389. 

determination of, by the 

ebullition method, 389, 1317. 

direct comparison of the 

physical constants involved in the 
determination of, by Baouli’s method, 
Proc., 1891, 26. 

of goUio and tannic acids, 

145. 

of metals in solution, Proc., 

1890, 159. 

of some metals, 984. 

of sulphur, phosphorus, and 

iodine in solution, 260. 

Molisch’s reactions, new applications of, 
128. 

Molybdates, acid, rolatorjr power of 
comTOunds of mannitol with, 1443. 
Molybdenite, artificial preparation of, 
20 . 

Molybdenum, new oxygen compound of, 
988. 

proportion of, in scheelite, 406. 

Molybdovanadates, 884. 

Monazite from Sweden, 1168. 
Monticellite from Magnet Cove, .Arkan- 
sas, 1330, 
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Moidants and the peiiodic law, 523 
Moidemte 276 

Morphine, action of, on the intestine, 

denyatires of, 332 

effet t of, on cats 486 

estimation of, 771, 1403 

— estimation of, m opium 511 
fate of, m the animal organism, 

479 

reaction for, 1562 

yiolet colouiing matter derived 

fiom, 1120 
Morphotiopy, 146 

Monenia ht ach^stemhama. conatitnents 
of, 1122 

Morrenine 1122 
Morrende, 1088 
Muck, acid, XsAirs , 750 

— action of phosphorus penta- 

clilonde on, JDhans 26 

— constitution of, Tbavs , 753 

lactone acid of, 1194 

new iBomende of, 1193 

Mucm albumose, 1127 

Mucoid 1127 

Mucoid substance in aseitic fluid, 1127 
Muconie acid, Tbans , 750 

— action of bromine on, TjKAif s , 

750 

Mud^, analyses of, 958, 

— from deep seas, composition of, 
995 

manne, manganese in, 995 

— occurrence of sulphur in, 

and its bearing on their modes of 
formation, 994 

Muscle actiYity, effect of increase on 
the decomposition of albumm, 1524 

nutrition of, 1273 

Musdos, formation of lactic acid in, 
348 

Mu^coTite fiom Bamle, Norway, 531 
Musculai work and proteid metabolism, 
596, 847 

— influence of, on proteid meta 

holism, 479 

— influence of, on the output 

of urea, 350 

Mushroomn, sugars in, 103 
Mnsk, artificial, 1464 
Mustard, essential oil of, 818 
Myehn, 846 
Myohseniatin, 47$ 

Myosin, digestion of, 950. 

Myosm peptone, 950 
Mynstic acid, heats of combustion and 
formation of, 11 
Myiobalans, tannin of, 918. 

Myrtle, essence of, 1384 


N. 

Naphtliaeuihodole, a , modifications of, 
1214 

Naphthalene, a bromo , optical propei 
ties of, 776 

biomo- pi eparation of, 553 

constitution of, 44 

constitution of the tn deiiTatiTes 

of, Paoc 1891 27 

1 3' dibiomo , 461 

1 3' 2 dibiomoehloTO , 462 

1' 4 2 dinitnmido , 321 

dithiocy mate 460 

12 3' tnbromo , 461 

2 1' 4' tnchloro , 463 

Naphthalenesulphonamide, 1 3' aimdo , 
573 

1 3' nitro , action of hydnodu 

acid on 573 
Naphthaloxazine, 1342 
Naphthaqumaldine , octohydro de 
riyatiyes of, 1513 

letrahydiro dematiyes of, 1510 

Naphthaqumol 3 bromo 1 2 , 462 
Naphthaquinolme, a , prepaiation of, 
1258 

Naphthaquinolme, 6 , octohydro denya 
tives of, 1511 

tetrahydro derivatiyes of, 1510 

Naphthoqmnohnes, reduction of, 1258 
Naplithaquinone, 3 bromo I 2 , 462 
Naphthoquinone hydrarones, jS , 1074 

phe i^lhydrazoue, fi , constitution 

ot, 1076 

Naiiiithoquinoneliydraronebenzoic acid, 
4, action ot diasobenzene ohlonde 
on 1075 

Naphthaquinonohydxazone«ulpham1io 
acid, id , action of diaaobcnzene chlor- 
idi on, 1075 

Naphtlmsultonsulphonio acid, 3 , 215 
— — acids, 215 

Naphtluwmehydroxycarboxylic acid, 
1312 

Naphthoic and, jS-, amido 932 

chloro- and xutro doiiyaiiv<«i 

of, 982 

1 , 3' dihromo , 462 

nitramido , 79 

mtro , 78, 79 

acids, 77, 932 

hydrogenation of, 1380. 

diaimdo p , 78, 79 

dmitro p , 78 

Naphthol, passage of, into the unne, 
98 

Naphthol, a , orthoaro compounds ol, 
1074 

tiiBulphidc, 322 

Naphthol, p , bisulphide, 321. 
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Naphtliol, bromo-derivatives of, 
Pboc , 1891, 87. 

1 : 3-bromochloro-j3-, Peoo., 1891, 

33 

di- and tri-chloro-j8-, Pboc., 1891, 

32, 33. 

1 : 3-dibromo-j8-, Pboo., 1891, 33. 

mtroso-iS', action of, on anuualB, 

1393. 

tetrabromO'jS-, Pboo., 1891, 88. 

tnbromo-jS-, Psoo., 1891, 87. 

/9-, sulplndes of, 320. 

Napblhol-denvatives, nitration of, 
Peoo., 1891, 89. 

Napbtholphtli^em anhydride, 1029. 
Naphtliols, ehloro- and brouio-, action 
ot nitric acid and oxidising agents on, 
Peoc., 1891, 34. 

Naplktnolsuiplionamidosulpbonic acids, 
a-, 213. 

Naplitholsulphonic acid, amido>, 215. 
Naphtliol-Tiolct, action of aromatic bases 
on, 77. 

Naphthonitrile, 1 : 3'-dibromo-, 462. 
Naphtbouitrile, jS-, mtro- and chloro- 
deriratives of, 932. 

Naphthoylforuiio acid, 214. 
Napnthyi etbyl ether, dmitro-, 321. 

methyl ketones, 214. 

sulphides, 76. 

Naphthyl glymdyl ether, a-, 1199. 
Naphthyl Oenzeuesulphonate, 509. 

ethyl ether, p-, nitro- and amido- 

denvatives of, 459. 

methyl ketone, j3-, 729. 

— phenyl ketone, p-, boding point of, 
1240. 

Naphthylacetic acid, j8>, 215, 730. 
NaphthylaUylsemithiocarbazide, p-, 550 
Naphthylamidobenzoic acid, metauudo- 
para-, a-, 307. 

metanitropara, 307. 

Naputhylamidobenzoic acid, metanitro- 
para-, i3-, 307. 

Naphthylamidoethylphtlialiiuides, a- 
and 1208. 

Naphthylamine, a-, action of picric 
chloride on, Teans,, 716. 
Naphthylamine, j8-, azo-denvatiyes of, 
Teans., 372. 

jS-, bromo-dcriyatiyes of, 461. 

ehloro- and hromo-denyativeb 

of, Peoo., 1891, 32. 

1' ; 4'*^ohloro-i3-, 462. 

tribromo-i8-, 462. 

iMid, a-, sodium ssdt of, 720.^ 
Naphthylamioedisulphonic acid, fi-, 
jUidresen’s, Peoo., 1891, 27. 
Nn^hthylsxoacetio aeid, a-, 1382 
Na^^^yiaxoacetoaoetic adds, a- and jS-, 


Naphthylazoaoetone, a-, 1382* 
Naphtliylbenzyloxythiocarbaraide, 

559. 

Naphthylcyanamide, a-, 559. 
Naphthylene dihydrosulphidc, 460. 

mercaptan, 460, 

Naphthylenediammedisulplionic acid, 
ortho-, derivatives oi, 210. 
Naphthylglycollamide, /?-, 729. 
Ndphtbylglycolhc acid, a-, 730. 
Naphthylglycollic acid, jS-, 215, 729. 
Naphthylglyoxylic acid, P-, 214. 
Naphthylhydroxythioearbaimdo, a-, 558. 
Naphthylmethylparazoloneketo-a-uaph- 
thylhydrazoue, a-, 342. 
Naphthyl-a^d-phenylna.phtbotriazine, 
oz-iS-, 698. 

Naphthylpropylenepseudoaemithiocarb- 
azide, d-, 550. 

Naphthylsidphonamic acid, jS-, ammo- 
mum salt of, 569. 

Narceme, reaction for, 1562. 

Narcotine, physiological activity of, 
762. 

reaction for, 1562. 

Natrohte, 1438. 

ot Montccatini, 1438. 

Nephohne, preparation oi, 22. 
Nephehne-syemta ot the Ji.ola Penin- 
sula, 531. 

Nerve fibres and cells (penpheral), ac- 
tion of poisons on, 185. 

Nickel, action of uitrobyl chloride on, 
Teans., 660. 

alloys, molecular changes in, 1308. 

and cobalt, separation and cstinia- 

tiou ot, 1139. 

separation of iron from, 

1139. 

carbon oxide, physical properties 

of, 1322* 

— physiological action of, 

1130. 

properties of, 1428. 

dextrosate, Teans., 323. 

electrolytic separation of gold from, 

1396. 

molecular changes in, 1308. 

native, in river baud near JJioUa, 

Piedmont, 526. 

ores from New Caledonia, 157. 

retraction and dispersion ot, 373. 

selemtes, 262. 

volaiilisation of, in prosoueo of 

carbonic oxidf, 1429. 

volatility of, m presence of hyd 1 ' 0 - 

gen chloride, 1429. 

Nicotine, 945. 

action of benzoic chloride on, 945. 

action of, on mveriebrates, 485. 

action of, on the heart and blood 

vessels, 96. 
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Nicotine, constitution of, 583. 

estimation of, in presence o£ am- 
monia, ^71. 

in tobacco plants, dimaiio con- 
ditions for the development of, 838. 
oxidation of, vdtn hydrogen per- 
oxide, 473. 

Nicotinic acid, action of sodium amalgam 
on, 733. 

Nipecotinic acid, 735. 

Nitrates and ammonium salts as manures, 
1545. 

• cinchonamine as a test for, 362. 

detection of, in wine, 961. 

estimation of, by the phenolsulph- 

onio acid method, 1136. 

estimation of, in potable waters, 

Tbans., 320. 

estimation of nitrogen in, by 

Kjeldahl’s method, 1307. 

formation of, in soils, 1395. 

iodometric estimation of, 618. 

iodometric estimation of nitric 

acid in, Tbans., 530. 

loss of, by soils, 765. 

magnetic rotation of, Peoo., 1890, 

144. 

production of, in nitrification, 

Tuans , 514. 

value of, as food for ferments and 

other plants, 1135. 

Niti*ation of benzenotd derivatives, 
Pboo., 1891, 89. 

with nitric peroxide, Pboo., 1891, 

91. 

Nitric acid and certain metals, ooudi- 
tions of change between, 525. 
detection of, in wine, 1551. 

— estimation of, by reduction 

to ammonia, 617, 690. 

estimation of, in potable 

waters, 496, 

iodometrio estimation of, in 

nitrates, Tuans., 530. 

— molecular refraction and dis- 

persion in solution, Tkans., 593. 

nitrogen, estimation of, by alu- 
minium, U17. 

■— loss of, in drainage water from 

different crops, 859. 

organism, behaviour of, with am- 
monia, Tbans., 521. 

nutrition of, Tbans., 519. 

Nitrides, action of hydroxyhydrocarbon 
derivatives of, 1003. 

Nitrification, 102, Tbans., 484. 

a purely nitrous agent of, Tbans., 

486. 

conditions which determine the 

formation or separation of a nitrous 
agent only, Tbans., 490. 


Nitrification, distinction between the 
production of nitrites and nitrates 
in, Tbans., 485, 

in soils, 101. 

influeuco of iron and calcium 

sulphates on, 1543. 

isolation of the nitrous organism, 

Tbans., 495. 

nutrition of the nitric organism of, 

Tbans., 519. 

nutrition of the nitrous organism 

of, Tbans., 509. 

production of nitrates in, Tbans., 

514. 

the ferment of, 352. 

theory of, Tbans , 528. 

Nitiiles, action of boron fiuorlde on, 
1441. 

action of, on organic acids, 409. 

— ~ conversion of, into imido-ctliers, 50. 

formation of, in oxidations wit i 

nitric acid, 812. 

iS-ketonic, action of aromatic 

amines on, 51. 

synthesis of, 41. 

Nitrites, formation and oxidation of, in 
soils, 1545. 

paraffinic, action of, on blood pre»- 

sure, 1270. 

production of, in nitrification, 

Tbans., 486. 

Nitro-compounds of the paraffin series, 
action of alkalis on, Tbans., 110. 
Nitro-dorivatives, new method of pre- 
paring, Pboc., 1891, 91. 

Nitrogen, assimilation of, by beans, 
1539. 

assimilation of, by Legumixiosse, 

353, 607, 1533. 

uflsimilation of, by plants, 865. 

assimilation of, from the air by 

Mobmia pseudaeacia, 764. 

atmospheric, acq^uisitiou of, by 

plants, 353, 401. 

density of, 1410. 

estimation of, by the Schulzo- 

Tiomann method, 107. 

ostimation of, in nitrates, by Kjcl- 

dahl’s method, 1397. 

estimation of, in organic sub- 
stances, by moans of alkaline perman- 
ganate, 109. 

estimation of, in pickled railway 

sleepers, 620. 

estimation of, in sodium nitrate, 

107. 

excretion of, in cases of leuemmia, 

483. 

excretion of, in the sweat, 350. 

gaseous, fixation of, by liegu^ 

inmosm, 353, 607, 1533. 
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Nitrogen, hydride, 894. 

increased output of, in cerebral 

hyperthermia, fever, and artificial 
overheating, 600. 

K-jeldaM’s process for the estima- 
tion of, 862. 

loss of, in the decomposition of 

manures, 1548. 

molecular refraction of substances 

containing, 373. 

nitnc and ammoniacal, as manures, 

1545. 

— estimation of, as nitric oxide, 

107. 

estimation of, by aluminium, 

617. 

occurrence of, in uraninite, 527. 

peroxide, liquid, dissociation of, 

Trans., 1076. 

preparation of, Trans., 1077- 

use of, as a nitrating agent, 

Proc., 1891, 91. 

spectrum of, 1. 

the Ejeldahl-Wilfmrtih method of 

estimating, 362. 

Nitrogen-atom, asymmetrical, possibility^ 
of existence of, 51. 

Nitrogen-compounds, attempts to pre- 
pare stereochemical isomerides of, 
35. 

in vegetable soils, 610. 

— nomenclature of those con- 

taining two nitrogen atoms linked 
together, 1350. 

stereochemical isomerides of, 

34. 

volatile, evolved from vege- 
table soils, 611. 

N itrogenous substances in barley, change 
in, durmg germination, 489. 

— of arable soil, 492. 

Nitro-hydroearbons of tbe fatty series, 

tertiary, 653. 

Nitro-keto-compounds, formation of, 
Proo., 1891, 89. 

Nitroprussides, preparation of, 410. 

Nitroso- compounds, preparation of, 

688 . 

Nitiosyl chloride, action of beat on, 73, 
Trans., 271. 

— action of, on metaJs, Trans., 

655. 

Nitrous arid, estimation of, in potable 
waters, 496. 

— velocity of decomposition of, 

in aqueeous solution, 522. 

— ether, methylat^, detection of, 
123. 

organism of nitrification, isolation 

of, Trans., 495. 

— deseriptioiL o:^ Traits., 


Nitrous organism of nitrification, nutri- 
tion of, Trans., 509. 

propel ties of, Tbans , 

505. 

Nodules, marine, occurrence of sulphur 
in, and its bearing on their modes of 
formation, 994. 

root, of the pea, 607. 

Nonarabinantetragalactangeddic acid, 
Travs., 1071. 

Non-electiolytes, nature of chemical 
change in, Proo., 1891, 118, ^ 

Nononaphthene and its derivatives, 
184. 

Nononaphthyl alcohol, 185. 

Nononaphthylene, 185. 

Notoriiord, chemical composition of, 
1126. 

Nnriei of liver cells, crystals in, 587. 

Nuriem of yeast, metapliosphoric arid 
in, 477. 

Nutrition, eftect of partial extirpation of 
the kidneys on, 1273. 

— of muscle, 1273. 


0 . 

Oak-tannic adds, 70. 

Oak-wood, tannic acid of, 1061. 

Oat-kemel, proteids of the, 1285, 1390. 

Obituary notices, Trans., 452. 

Obsidian chfit, Yrilowstone National 
Park, 26. 

Ochrohte from Pajsberg, 1168. 

Ochrona aGunwaata^ rikaJoids from, 
337. 

Octohydro-j8-naphthaqumaldine, ac-, 
1514. 

Octohydro-iS naplithaquinaldme, ar-, 
1513. 

orthamido-, 1614. 

Octohydro-a-naphthaquinoline, 

1?60. 

Octohydro*i8-naphthaquinoline, use-, 
1611, 

OctohYdro-j8-naphthaqumoline, <w-, 

15iL 

Octohydroparamido-o-naphihaquinol- 
ine, ar-, 1261. 

Octonaphthenecarboxylio acid and its 
derivatives, 1453. 

CEnanthoguanammes, 416. 

Offretite, a new mineial, 407. 

Oil, conander, 540. 

essential, of mustard, 818. 

ethereal of asafostida, 322, 464. 

of Linderafe/rxeia^ 4^. 

of sabadilla seeds, 1284. 

infiuence of, on tike digestibility of 

proteids, 752, 
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Oil, Xes 80 ,{rom Valet la qjffictnalis var 
anffU9tifolia, 238 

lemon grass, 28b. 

linaloe, 540 

macassar, 1133 

meliBse, Q-erman, 640 

mineral lubiicating, artificial, 

1402 

— of cassia, formation of an asplialt- 
like substmee from, 732 

— testing, 504 

of Indian geranium, 287, 323 

ot lemons, 1496 

detection of oil of turpentme 

in, 1497 

of Polei, 936 

of roses, detection of Turkish 

geranium essence in 1555 

Gteiman and Tuikish, 328 

of turpentme, detection of ream 

oil in, 870 

— oxidation of, m sunlight, 

Tbaits , 311, 315 

ohve, adulteration of, 506. 

analysis of, 606 

— detection of sesame oil in, 

1400 

■— reactions of, 1559 

orange, constituents of 539 

Tuikey red See Turkey red oil 

Oils, drying, solid pioduct of the oxida 
tion of, 1454 

estunation of, 505, 606. 

ethereal, 217, 1240 

olefimc constituents of, 539 

examination of, 248 

fatty, estimation of mineral oils in, 

505 

— the ehwdm reaction with, 870 

Indian grass, 285 

lubricating, estunation of acidity 

in, 505 

mineial, estimation of, in fat oils, 

505 

seed, analysis of, 606. 

Olehnic toipcms, 655 
Olom, analysis of, 1144 
“ Oleine,’* estimation of fatty matter in, 
1560 

Oleoref lactometer, 625, 1805 
Oligoclase from Ghulbach, 1437. 

Ohve oil, adulteration of, 506 
analysis of, 50b 

— • detection of sesame oil m, 

1400. 

— — reactions of, 1669 
Opium, action of, on the intestme, 852 

estimation of morphine in, 511 

Opium bases, rare, 227 

Optical activity, explanation of, 513 

— of alkylammomum. chlorides, 

1002. 


Orange oil, constituents of, 539 
Oicinol, symmetiical, metbylation of, 
1347 

Organic compounds, action of sunlight 
on, 900 

dispersive pov7oi of, 138 

heat of combustion of, 251 

mechanical determination of 

the arrangement of the caiboii atoms 
m, 1441 

Organism, action of sugars m the, 
1526 

animal, fate of morphine in, 479 

oxidation of aromatic bub 

stances m the, 1529 

foimation of lactic acid and glucose 

m, 1125, 1392 

vegetable, foimation of nitiogen 

ous orgamc bases by the dccompobi 
tion of proteidb in the, 856 
Organibmb, vegetable, estimation of 
fatty substances m, 311 
Organs, animal, formation of nnc aud 
and xanthine boAes m, 1340 

m hydrocyanic acid poisomng, 

lactic acid and glucose m 1126 

of noimal and rachitic children, 

inorganic constituents of, 847 

suth impedtd ciiculation, lactic 

acid and glucose in, 1126 

vegetable, containing chloiophyll, 

influence of salt on the foimauon of 
staich in, 856 

Orientation by conversion of paiadimtio- 
deiivatives into quinones, 1199 
Orthai senates of the alkalis, action of 
liydrogen sulphide on, 265 
Orthochise, from Matour, Saono et-Lou e, 
408 

Osiuiamic acid, 1433. 

Osmium, 1433 

atomic weight of, 884 

Osmotic expenments with living bac- 
teria 1131 
— pressure, 14 

and the kincUc theory of 

gases, 389, 638 

law of, 622 

of salts in solution, TjctAWb , 

344 

Osotriazole 1117 
Osc^nazolecorboxyhc acid, 1117 
Osotna/oles, formation, proputics, and 
consUtutiOQ of, 1110 
Oxalocctates, aoUon of carbonyl chloi 
ide on, 1333 

Oxalacetophenylimide, sodium deriva 
tives of, 903 

Oxalates, ethereal action of sodium 
methoxide on, 1014 

Oxalenediamidmos, bisubstitutcd, con- 
BUtution of. 697 
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OxaJenedihydrazoximedietTiylidene 698. 
Ozaleneparatolylamidiiieaiiuidoxime, 

698. 

Oxalencparatolyldiamidodiozime, 698. 
Oxalic acid, action of, on barium chlor- 
ide, 377. 

— and its bomologues, thermo- 

chemistry of, 968. 

ferment, 857- 

Oxalio series of acids, distillation of 
the potassium hydrogen salts of, 
1011 . 

dectrolysisof ethyl potassium 

^alts of the, 1192. 

Ozaluric acid, thermochemistry of, 
1449. 

Oxametbanctolyloxamide, 908. 

Oxides of the heavy metals and alhali 
halides, reaction between, 1413. 

reduction of, with magnesium, 

1155. 

Oximes, 1181. 

— - asymmetrical, which do not form 
stereometric isomerides, configuration 
of, 442. 

formation of, 36. 

isomeric, constitulion of, 1354. 

isomerism of, 35, 823. 

of aldehydes and a-ketonio acids, 

443. 

stereoisomeric, spacial configura- 
tion of, 439. 

Oxyazo-derivatiyes, action of phosphoric 
(boride on, 556. 

Oxydigitogenic acid, 577. 

Oxygen, active, metaphenylenediamine 
as a test for, 1289. 

and carbonie anhydride, simul- 
taneous evolution of, by Oactss, 
856. 

and hydrogen, admixed, slow com- 
bustion of, 1153. 

— atmospheric, utilisation of, 392. 
atomic weight of, 1154. 

available in peroxides, estimation 

of, 1136. 

compressibility of, 378. 

density of, 1416. 

dissolved in water, estimation of, 

616. 

gasometric estimation of, 616. 

m air, Priestley’s method of esti- 
mating, 362. 

in the blood, estimation of, 845. 

in the blood of animals at great 

altitudes, 753. 

liquid, absorption spectrum and 

colour of, 773. 

— ~ solubility in water and alcohol, 

1S^ 

^eoifie quanldties in blood. 


Oxygon-compounds, reduction of, by 
magnesium, 801. 

reduction of, with sodium, 150. 

Oxyhfcmoglobin in bile, 599. 

preservation of, 691, 

Oxylepidens, action of ammonia and 
mothylamine on, Teans , 140. 
Oxymetatoluquinoline, nitroso-oriho-, 

326. 

Oxymethylquinoline, nitroso-ortho-, 

327. 

Oxynicotine, 473. 
Oxyporatoluquinolineoximc, 326. 
Oxypentic acid, 1221. 

Oxypyridine bases, synthesis of, 1002. 
Oxyquinolines, nitroso-, tincional pro- 
perties of, 579. 

Oxysparteine, 842. 

Oxytetrazotic acids, 1038. 

0 x 3 tetric add and its homologues, 
1187. 

acids, real nature of, 1188. 

Ozokerite, complete chlorination of, 812. 
Ozone, formation of, in flames, 798. 

therapeutic and physiological 

effects of, 1531. 


P. 

Fachyrhisms angvlaiiAS, poisonous prin- 
dple from, 335. 

Paints, estimation of turpentine in, 
1302. 

Palladio-ammonium chloride, action of 
hydrogen sulphide on, 272. 

Palladium, electrolytic estimation of, 
1140. 

separation of gold from, 1396. 

Pahnelline, 845. 

Palmitanilide, 821. 

Palmitic add, a-amido-, 820. 

a-bromo-, 820. 

complete cMorination of, 811. 

derivatives of, 820. 

chloral, 535. 

Panereatio digestion, action of bilo on, 96. 

juice, influence of bile on the fat- 

sphtting properties of, 948. 

extract, action of, on casein, 1272. 

Fangwm edule, free hydrocyanic acid 
in, 338. 

Papaverine, reaction for, 1662. 

Papaverohne, 85. 

Parabanic add, thermoohezuistry of, 
1449. 

Faracrylic acid, 170. 

Paraffin, stearin, stearic acid, and wax, 
analysis of a mixture of, 1400. 

Paraffins, normal, calculation of the 
melting and boiling points of, 1330. 
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Paraldehyde* relation between the spec- 
troinetiiciil eonatants and chemical 
eonatitulion of, 630. 

ParoTnueic acid, ao-called, 1193. 
Puraphytosterol, 606. 

Pararosoniline, condensation of, with 
aldehyde, 1071. 

Paratropine and its deriTatives, 1093. 
Paraxanthine, 1120. 

Passive state of iron and steel, 250. 

Pea, root nodules of the, 607. 

Pectin, sugar from, 413. 

Pennine from Zermatt, 531. 
Pentaglucoses, 411. 

estimation of, in vegetables, 768, 

Pentahydroxyanthraquinoline, 1240. 
Pentallylcarbindimethylaniine, 1508. 
Pentallylcarbintrimethylammonium 
iodide, 1508. 

Pentane, dibromo-, 162. 

molecular refraction and disper- 
sion of, Tbaks., 205. 

tetrabromo-, 534. 

tribromo-, 534. 

Pentanetetracarboxylio acid, prepara- 
tion and properties of, Teans., 824. 

— — synthesis of homologues of, 

Teaks., 8*18. 

Pentanetricarboxjlic acid, 1 : 3 : 5-, 547. 
Pentarabinani etragalactangcddic acid, 
Teaks., 1070. 

Pentoses, 411. 

estimation of, in vegetables, 768. 

Poonol, synthesis of, 1233. 

Peppermint, Biissian oil of, spectro- 
soopical properties of, 2. 

Pepsin, inJELuence of temperatoro on, 
1272. 

Peptone, effect of. on the clotting 'of 
blood and lymph, 481. 

fate of, 479. 

— formation of, in gastric digestion, 
053. 

PcptoniBod foods, 953. 

Pepiotoxin, 1267. 

Perchloric acid, molecular refraction and 
dispersion of, in solution, Teaks., 
593. 

Perielaso, artificial, 991 . 

Peridotito from tlio Harz, 24. 

Periodic law and mordants, 523. 
approximate algebraic expres- 
sion of, 13. 

— relation of certain properties 

of metals to, 1161. 

property of the elements, new, 12. 

Perbin’s xeactiou, 69. 

Permanganates, titration of, with hydro- 
gen peroxide, 246. 

Permolybdic acid, 988. 

Perofskite, so-called, from Magnet Cove, 
Arkansas, 529. 


Peroxides, estimation of the available 
oxygen in, 1136. 

of the alkaline earths, estimation 

of, 246. 

Peraulpliates, Teaks , 771. 

Pertungstie acid, 988, 

Petroleum, Baku, acids from, 1452. 

Caucasian, 185. 

constitution of the oxygen com- 

pouuds in, 999. 

Ohio, sulphxip compounds in, 

1172. 

Pennsylvanian, complete chlorina- 
tion of, 811. 

Phakellite from Vesuvius, 22. 
Pharmacolite from Styria, 21. 

J^Mseolus rulgari9, constituents of tlic 
seed pods of, 606. 

nitrogen assimilatiou of, 

1538. 

Phasol, 606. 

Phellandrcne, 1084. 

Phellonic acid, 465. 

Phenacyl sulphide, 302. 

Phenanthridiiie, 837. 

methylhydroxide, 837. 

Phenanthroline bases, constitution of, 
1258. 

Phenazines, 470. 

Phenazoximo, dinitro-, Teaks., 723. 
Pbenethenylamidine phenethenyldioxy- 
tetrazotate, 1041. 

Phcnethenyldioxytetrazotic acid. 1041. 
Phenetoll, metanitropariodo-, 431. 

tribromodinitro-, 1026. 

PhenetoTltrimetbylammomum iodide, 
amido-, 53. 

Pbonetliylindazole, 2^-para-, 724. 
Phenol, action of meihylchloroform on, 
in presence of alkalis, 296. 

chlorination and brominaUon of, 

Peoo., 1891, 64. 

-- — condensation of metaniirobenz- 
aldehyde with, 1346. 

dmitrosonitro-, 688. 

diorthonitro-, action of bromine on, 

Peoo., 1891, 63. 

— estimation of, 155. 

idiosyncrasy of certain animals 

with respect to, 762. 

metunitroparamido-, and its dori- 

vatives, 430. 

metanitropariodo-, 481. 

— metaparadiamido-, 431. 

of birch-wood tar, 432. 

parabromodiorthonitro-, isomeric 

change of, Peoo., 1891, 63. 

parachloroddortbonitro-, Peoo., 

1891, 63. 

red, colouring matter of, 1198. 

aulphonation of, 391. 

symmetrical dinitro-, 430. 
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Phenol, tetracWoro-, 297, 710. 
Phenol-acenaphlihene, dmitroBonitro-, 
689. 

Phenol-anthracene, dinitrosonitro-, 669. 
Phenoldiammunium. 1360. 
Phenoldiearboxylio acids, preparation 
of, 1367. 

Phenoldisazorthotoluene, 567. 
Phenolorthosulphonic acid, orthopara- 
dichloro-, action of sulphuric acid on, 
Peoo., 1801, 64.. 

Phenolphthalem, addition of, to mar- 
garin, 872. 

anhydride, 1029. 

Phenols, action of alkali hydrosulphides 
on, 46. 

action of epichlorhydrin on, 1198. 

— action of formaldehyde on, 1199. 
action of hydrazine hydrate on, 

1360. 

action of phthalLc chloride on, 

1485. 

— action of thionyl chloride on, 186. 
amido-, action of picric chloride 

on, Xbaits., 718. 

condensation of benzaildehyde with, 

1234. 

condensation of unsaturated hydro- 
carbons with, 208, 571 

desmotropy in, 75. 

nitro-, physiological action of, 1281, 

— — expen- 

ments on, 431. 

— solphonation of, Pnoc.,X891, 

65. 

— thio-, preparation of, 1350. 
Pheno-2-methylnietadiazine, 743. 
Phenoxyacetal, 541, 

Phenoxyacrylic acids, optically active, 
1482. 

Phenoxjbutyramide, sulpho-*y-, 1468. 
Phenoxybutjric acid, 7 -, 1468. 
Phenoxybutjronitnle, 7 -, 1408. 
PJienoxyethyhunine, 552. 
Phenoxypropylamine, y-, 1467. 
Phenoxypropylaniline, 7 -, 1467. 
Phenoxypropylphthalanno acid, 7 -, 
1467. 

Pheuoxypropylphthalixnide, 7 -, 1467. 
Phenuvic acid, Tsans., 190. 

constitution of, Tsans., 194. 

relationship with Paul’s 

phenyhnethylfurfurancarboxyhc acid, 
Tbans., 190. 

Phenyl acetal, thio-, 540. 

acetylsaBcylate and its nitro-de- 

rivatives, 915. 

benzenesulpfaonate, 568. 

biBzobennzeesalicylate, 1036. 

biienyl ketone, 651. j 

— opohlorhydrin ether, 1198b 


I Phenyl diphenylearbamates, nitro- and 
anudo-, 1215. 

ether, molecular refraction and 

dispersion of. m solution, Tbans., 591. 

glycidyl ether, 1198. 

hydroxyisophthalate, 1369. 

methylphenylcarbamate, 1214. 

methylphenvlcarbamates, amido-, 

1215. 

nitro-, 1214, 

ehloro-,^EAW8., 212. ' * ^ 

salicylate, deriyatives of, 915. 

mtro-, denratives of, 916. 

sulphide, chloro-, 715. 

Phenylaceiamide, nitro- and amido-, de- 
riyatives ot, 562. 

Phenylacetone, thio-, 541. 
Pheuylacetonediethylmercaptole, thio-, 
568. 

Phenylacetonediphenylmercaptoloythio-, 
668, 1067. 

Phenylacetonitrile, action of, on organic 
acids, 409. 

Phenyl^etylhydrazine, 59. 
Phenylacetylhydrouracil, 197. 
Pheuylacetylparatoluidide, 59. 
Phenylacetyltoluyienediamino, 694, 
Phenylall;fj[sulplione, 1067. 
Phenylaimdo-a-naphthatolazine, a-, 471. 
Phenylamidotoluylamine, diamido-, 800. 
diuitro-, 300, 

Phenylangelic acid, preparation of> 
1225. 

Phenylazimidoolilorobenzenc, 800. 
Phenylazimidotoluylamine, dmitro-, 
300. 

Phenylazobenzene, dinitrosonitro-, 689. 

orthonitroBoallometachlorodi- 

biomo-, 1361. 

Phenylazonaphthalenes, dinitronitroso-, 
572. 

dinitrosonitro-, 672. 

orthoparadinitro-, 672. 

— — orthoparadinitroso-, 578. 

orthoparanitronitroso-, 673. 

Phenylazo-(fr*naphtliol, action of diazo- 
sulphaniho acid on, 1076. 

action of metadmzobcnzoic acid 

1076. ^ 

acid, ortho-, fo74. ^ 

para-, 1075. 

Phenylazoparaoresetoil, 213. 
Phenylazoquinoline, a-, 1509. 
Phenylazorthocresetoil, 212. 
Phenylazosalioyhc acid, 1038. 
Phenylazotetn^ydro-a-uuphthaquinol" 
me, 1269. 

PhenylbenzylnitroBamine, paranitroso-. 
1206. 
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Plionylbonzyloxycapbamide, 559. 

Plienylbenzyloxytbiooarbamide, 558. 

Plienylbroxuacetic add, an apparent ex- 
ception to the licBel-Van’t Hofl: 
liypothosis, Teans., 71. 

Pkenylbioinolactic acids, optically 
actiye, 1482. 

Phenylcarbamide, diparacliloro-, Teaks., 

212 . 

Pbenylcarbazacridine, 219. 

Pbenylchiysylthiocarbaiiiide, 731. 

PhenyldDnamic acid, ortbonitro-, 214. 

Pbonylconiine, ortboparadinitro-, 1213. 

Phenyldehydxopentone, Teaks., 886. 

Phenyldianetlioilmetbane, metanitro-, 
1347. 

Phenyldiazotbiazole hydrate, 745. 

Phenyl-1' : S'-dihydrindazole, 724. 

Phenyldibydro-jS-naphthatTiazine, 840. 

PhenyldmitroparacmoTazobenzene, di- 
nitenitroso-, 906. 

PbenyldiorcinolDiethane, metanitro-, 
1378. 

Phenyldiphenylsnlpbonepropane, tbio-, 
568. 

Phenyldiphloroglucinblmethane, meta- 
nitro-, 1378. 

Plienyl^pipeiidyl, ortboparadinitro-, 
1245. 

— paranitro-, 1245. 

Phenyldire8orcinolmethane> metanitro-, 
1346. 

Phonyldisazo-tt-naphthol, 1076. 

Pbenylditet3»hydTOqtiinaldybnetbane, 
omido-, 1102. 

Pbenyldithjpiolmethane, 1235. 

Phenylene&unine, meta-, condensation 
of, with csnanthaldehyde, 1103. 

Phenylenedianunedibenzylidenesnlph- 
onic add, para-, sodium salt of, 721. 

Phonylenedimethykminedietbylmetbyl- 
phosphonium iodide, para-, 436. 

l^henylenodimethylaminediethylpbenyl- 
metbylpbosphonium iodide, para-, 
436. 

Phenylenedimethylaimnediethylphos- 
pbine, para-, 436. 

oxide, para-, 436. 

— — Bulpbide, para-, 436* 

Phcnylenedimethylommedimethylpbos- 
phine, para-, 435. 

oxide, para-, 435. 

sulpbiae, para-, 435. 

PbenylenedimetbylaminedijdLenylpboB- 
phine oxide, para-, 436. 

sulphide, para-, 436. 

Phenylenedimethylamiaephenylmetbyl- 
phospbine oxide, 436. 

PhenylenedimethylammetriethylpboB- 
phonium iodide, 436. 

PhenylenedimethylaminetnmethylpboB- 
pbonium iodide, para-, 435. 


Phenylethoxytbiocarbanude, 558. 

Phenylethyl hydroxyisophthalate, 1369. 

Phenyletbylene glycol, parabromo-, 898. 

Phenylethylmetnylamiaopyrazole, 52. 

Phenylethylpropionic ad^ preparation 
ana properties of, 914. 

Phenyl-M-ethylthiazole, a-, 221. 

Phenylfenchylamine, 1088. 

Pbenylglyeerol, 1198. 

Phenylglycodne, synthesis of indigo 
with, 76, 206, 311, 456, 928. 

Phenylglycocineparacarboxylic acid, 39. 

Phenylglyoxime peroxide, 316. 

Phenylglyoxy], tetrathio-, 186. 

Phenylglyoxylic hydrazone, orthonitro-, 
isomeric form of, 302. 

Phenylhydrazidoacetic add, asymmetri- 
cal, 1054. 

Phenylhydrazidophenjrlacetic add, 438. 

Phenylhydrazine, action of carbonyl 
sulphide, carbonyl chloride, and allcyl 
cblorocarbonates on, 1212. 

allodnnamato, 833. 

oinnamaldehydrazoneBulphonate, 

1052. 

dnnamate, 833. 

bydrocbloxide, ortbocbloro-. 

Teaks., 209. 

— hydrodnnamate, 838. 

ortbocbloro-, 1043, Teaks., 209. 

parabanate, paraohloxo-. Teaks., 

213. 

parachloro-, Teaks., 211. 

— action of chloroform and 

alcoholic potash on, Teaks., 218. 

thio-, 301. 

Phenylhydrazinebenzylidenestilphozuc 
add, sodium salt of, 720. 

Pbenylbydradne deriTatives, action of, 
on the bloo^ 602. 

Phenylbydraranephenylsemitbiocaifb- 
azide, 1212. 

PbenylbydrazinepyraTio add, ortbo- 
cbloro-, Teaks., 210. 

Pbenylbydrazines, ehlorinated, Teaks., 
209. 

Pbenylbydrazo-ortbocresetotl, 212. 

Pbenylbydrazoparacresetdl, 218. 

Pbenylbydrazomiinoline, a-, 1509. 

Pbenylbydrooarbazacridine, 220. 

Pbenylbydrooarbost^j^ 214. 

Pbenylbydrocoumazin, 1484. 

Pbenylbydrouradl, 197. 

Pbenylhydroxyaoetonitnle, imido-etbeis 
of, 62. 

Pbenylliydroxyearbamide, 1222. 

Pbenylhydroxychlorotbiazole, 745. 

Pbenyl-K-bydioxydihydroquinazolix^ 
3'-, 944. / 

Pbenylbydroxyhydrocoumatin, 1484. 

Pbenylbydroxythiocarbamide, 558. 

properties of, 1222. 
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FhenjliDflidometihylpropionylaeeto- 
nitiile, 52. 

Piifinyliiiddotldazoline, ft-, 1517. 
Phenylindazole, 2'-, 723. 

paracliloro-, 724. 

Plienylindazolecarboxylic add, nitro-, 
action of stazmons chloride on, 
1231. 

PhcnylindtiHne, 1046. 

— • aznido', 1046. 

PhenyHsoerotonic add, 2 : 4-dichloro-, 
450. 

2 : 5*dichIoro-, 451. 

3 : 4-diehlorO“, 451. 

paraohloro-, 449. 

PhenylisopShthdic add, 1065. 
Phenylisoxalone, isonitroso-, 468. 
Phcnjlifioxazole, 451. 

Phenylisoxazolone, 469, 740, Q^srs., 
1005. 

Phenylketohydroxydimethylanilidote- 
tralxydropyridinecarbozylic lactone, 
real natoro of, 741. 
Phenyl-2'-hetot^ahyd]!oqinnazo]ine, 

Ph^yl-i8-lactaldehyde, orthonitromcta- 
chloro-, 1100. 

Phenyl-iS-lactio adds, orthonitrometa< 
chloTo-, 1099, 1100. 

PhenyHactio ketone, oithonitrometa- 
cbloro^, 109$. 

— mettkyl ketone, nitro<diloro-, 1099. 
Phenjl-iB-lactuxamio add, 197. 
Phenylmercaptomethylmercaptan, 
a3n2do<, 1048. 

Plkenjl-olc^metanitropkenylnaphtho- 
triadne, ass-, 'PaAKS., 700. 

metanitro-, Pewits., 693. 

Phenylmetatoluylpropane, afi-, 207. 
Phenylmethoxythiocarbarnide, 558. 
Phenylmethylaoiylie add, nitration of, 
in the side chain, 1483. 
KhienylnaethylfurfiirancM^ add of 
Paal, rdationship of, to phenuyic add, 
173SA3rs., 190. 

PhcnylmethylUydroxypyrumdine, 468. 
P!henyl-a2<^methylnaphthotxiazme, az- 
paafanitio-, T&ans., 697. 

reduction of, Tbaxts., 712. 

Phenyl-a-methylpipexidine, orthopara- 
dinitro-, 12^. 

Phenylmethylpyx^lone, action of 
snlphur dichloiide on, Tuaits., 384. 

thio-, Tnairs., 382. 

propertieB of, Trajts., 335. 

Plienylmcrtnylpyiazoloneazohenzene, 
tTBJUim., 836. 

Phcnyttnethyltridxdecar^^ add, 
«X]idbiiion of,472. 

PkeaD^-jS-naphthol, diamido-, 801. 

■ ■' * ^HQQnirQ**, 300. 
yfcftsyli isphtT lyl fialpMdes, 77* 


Phenyl-i8-naphihylamine, dinitro-, 300. 
Phenylnaphthjlcarhazole, boiling point 
of, 1240. 

Phenylnaphthylhydrazines, orthopara- 
dinitro-, 572. 

Phenylnitroethylene, preparation of, 
1483. 

Phenylnitroparachlorazohenzenc, 

2 : 4-dinitro-, 906. 

Phenylnitrosoimidothiazoline, 745, 
1517. 

Phenylorthochlorazohenzene, dinitro- 
nitroso-, 1043. 

Pbenylortlionaphthalenediamiue, con-* 
densation of, witli henzom, 748. 
Phenylorthophenyleneguanidine, 1469. 
Phenylortliotoluylpropane, «$-, 207. 
PhenyloBotriazaldebyde, 1113. 
Phenylosotriazole, a-, 1113. 

hoxnolognes of, 1115. 

Phenylosotriazolecarboxylamide, 

1113. 

Phenylosotriazolecarboxylic add, 

1112 . 

amido-wj-, 1117. 

nitro-, 1116. 

Phenylosotriazoledicarhoxylio add, 
1116. 

Phenylosotriazolelhiamide, a-, 1114. 
Phenylosotmzyl alcohol, 1114. 
Phenylosotriazylamine, 1114. 
Phenyloximidoacetio adds, a- and jS-, 
444. 

Phenylparabxonxazohenzenc, dinitroso-, 
1362. 

dinitroBonitro-, 1362, 

nitroBonitro-, 1362. 

orthoparadinitro-, 1362, 

— symmetrical trinitroso-, 905. 
Phenylparabromozozyhenzene, dioitro- 
nitroso-, 1362. 

dinitroso-, 1862. 

dinitrosonitro-, 1362. 

Phenylparobromophcnylhydrazine, or- 
tbopaiadinitro-, 1302. 
Phenylparaohlorazobenzono, 2 t 4-di- 
nitro-, 906. 

dinitronitroBO-, 905, 906. 

2 : 4-dimtroso-, 900. 

dinitrosonitro-, 906. 

nitronitroso-, 906. 

Phenylparaohloroph6nylhydrazinQ,2 : 4- 
dinitro-, 906, 

Phenylparaconie add, 2 : 4-dicbloio-, 
450. 

2 : 6-dichloro-, 450. 

3 ; 4-dichloro-, and its deriva- 

tires, 450. 

Phenyl-aZ<^paranitro]^enylnaplLtho- 
triazine, oz-, TiulfB., 6^. 

paranitro-, Tbajts., 694. 

PhenTlDaratoluTlnro'Danfi. aB-. 207. 
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PJionylpawi[parol]lolylamino, orfch- 
amido-, 307. 

Plienylphenylliydrazine, orthoniiro- 
uUoinoiacliIoro-, prc'paration of, ISfJl. 
Pheny^^^r/^^-phenylnaphthot^iazine, oz-, 
niotanitro-, Trans., 684. 

reduction of, Trans., 704. 

orthonitro-, 683. 

— reduction of, Trans., 702. 

parabromo- and cliloro-, Trans., 

690. 

paranitro-, Trans., 685. 

reduction of, Trans., 702. 

paraeulpho-, Trans., 687. 

Phenylphenylthiosemicarbazide, ortho- 
cbloro-, Trans., 210. 

Phenylpiporidine, l-orthamido-, 1245. 

l-parabromo-, 1244. 

Phenylpropylcarbiuol, Trans., 886. 
Pbonylpropylencpsoudosemithiocarb- 
azide, 550. 

Pbenyl-i8-pyrazolc, 2-, 331. 
Phenylpyrazolecarboxylio acid [1 : 6-], 
1107. 

Phenylpyrazoledicarbozylio acid, 

[1:3 : 5- J, 1307. 

Phenylrosindulinesulplionic add, 1045. 
Phenylscmicarbazido, oiiiboehloro-, j 
Trans., 210. 

PhenylBuccinamic acid, parabromo*, 296. 
Phenylsuccinamide, action of potassium 
bypobromite on, 196. 

— bromamido-, 196. 

— constitution of, 197. 

parabromo*. 196. 

Phenylsidpbonamio add, dibromo*, 

barium salt of, 569. 

Phenylsulpboneacetonemercaptole, 568. 
Pbenylsulpboneorotonio acid, 204. 
PhonylBtdplioneisocrotonic acid, i8*, 203. 
Plienylsulphonio chloride as a reagent 
for amines, 10. 

Phenyltetniniothylone dibromide, 

Trans., 891. 

glycol, Trans., 800. 

Phenylthiazole, fi-, 221. 
Phenyltlnocarbimide, action of acetic 
add on, Trans., 327. 

— ^ action of bonzaldehyde on, Trans., 

— action of benzoic addi on, Trans., 
67. 

— action of water on, Trans., S28. 
interaction of, with acetie acid, 

Trans., 544. 

interaction of, with propionic add, 

Trans., 550. 

preparation of, TbanS-, 398. 

PhenyltmosaJic^lic acid, 1058. 
Phenylthiouramidodzmamic acid, ortho*, 
198. 

Phenyltoluylpentane, 207. 
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Phenyltriazolecarboxylic acid, constitu- 
tion of, 472. 

Phcnyltriazolodicarboxylio acid, salts of, 
472. 

Plienyluracil, imido-, 1007. 
Phenylurazole, parachloro*. TranS., 
212 . 

Phenyl-j8-ureidopropionio acid, 197. 

bromo-, dibromo*, and tri- 

biomo*, 198. 

Pbenylvaleric acid, derivatives of, 914. 
Phenylxylylpropane, o/S-, 207. 
Phlobaphenes, formation of, 1287. 
Phloionic acid, 465. 

Phloroghidnol, action of aniline and 
poratolnidine on, 190. 

and ethyl succinosuccmate, rela- 

tionsliip between, 1485. 

benzenosulphonate of, 569. 

detection of diresorcinol in synthe- 
tically prepared, 125. 

formation of, in plants, 605. 

Phospham, action of methyl or etbyl 
alcohol on, 1008. 

Phosphamide, lluoro-, 1418. 

Phosphates, alcohol method of estimat- 
ing iron and aluminium orddes in, 
1138. 

estimation of feme oxide and 

alumina in, 134, 245, 501, 963. 

magnetic rotation of, PROO., 1890 , 

144. 

metallic, electrolysis of, in add so- 
lution, 3 140. 

Phosphatic manures, estimation of f errio 
oxide and alumina in, 245. 

Phosphine, action of phosphorous 
ohioride on, 898. 

preparation of, 397. 

Phosphocdohloromuooziio add, Tbans., 
27. 

PhoBphodidiloromuconyl chloride, 
Xranh., 31. 

Phosphododeoatunzstio acid, 1359. 
Phosphorescence or lithium compounds 
in raoua, 249. 

of minemsds under the influence of 

light and heat, 776. 

Phosphoric add, economy of, in the 
growth of beei^ot, 612. 

-—*•-—* estimation of, in rock analy- 
sis, 768. 

estimation of, in urine, 619. 

— — pure, preparation of, 898. 

— — - soluble, in superjjhospbates, 
Belgian method of estimating, 1289. 

the dtrate method of estun- 

ating, 243. 

total, estimation of, in ma- 
nures, 1397. 

aohydiido, ao^on of phosphoryl 

ddoxide on, Tbans., 202. 



1680 


INDEX OF SUJBJEUTb. 


Fhosplioroiis acid, estimatioii of, 243. 

anhydride, action of siilphuric 

anhydnde on, Tbaits., 230. 

^mide, Tuans , 1027. 

oxide, Tbans., 1019. 

actionof ammonia on, Tbans., 

1026. 

— action of bromine on, Tbans., 

1020. 

action of hydrogen chloride 

on, Tbaks., 1022. 

action of iodine on, Tbaits., 

1021. 

action of light on, Teans., 

1019. 

action of nitric peroxide on, 

Teaks., 1028. 

— action of phosphorus tri- 
chloride on. Teaks., 1029. 

action of phosphorus penta- 

chloiide on. Teaks., 1028. 

action of sdenium on, Teaks., 

1026- 

— action of sulphur on, Teaks., 

1022. 

— action of sulphur chloride 

on, Teaks., 1026. 

action of sulphuric arid on, 

Teaks., 1026. 

Phosphorus, a new modification of, 
Pbog., 1891, 3. 

— action of, on sulphuric anhydride, 
Teaks., 231. 

bromides, combination of ammonia 

with, 898. 

o^rides, combination of ammonia 

with, 398. 

estimation of, in pig-iron, steel, 

and iron ore, 363. 

— in iron, densimetric estimation of, 
961. 

molecular weight of, in solution, 

260. 

— oxides, compounds of, with sulph- 
nric anhydride, Teaks., 230. 

oxyfiuoride, 264- 

— - pentafluoride, action of, on heated 
spongy platinum, 1433. 

sidphoxide, Teaks., 1023. 

tii^oride, acrion of, on organic 

acids and water, 170. 

trifiuoride, 264. 

txifluorodiohloiide, 1417- 

Phosphoryl chloride, action of, on phos- 
phoric anl^dride, Teaks., 202. 
Photoanethou, 1347. 

Photomphie method, new, 138. 

]^tos, borax in derelopexs for, 

139. 

------ aeiuntisers for rays of low re- 


Phthridehydic acid, action of potassium 
cyanide on, 1225. 

Phthalamide, compounds of, with phen- 
ols, 65. 

Phthaleins, 1029. 

Phthalic acid, 5-bromo-4-chloro-, 921. 

— 4 : 6-dichloro-, 921. 

anhydride, 4 : 5-diehloro-, 921. 

chloride, action of, on phenols, 

1485. 

Phthahcsulphiuide, derivatiyes of, 1063. 
Phthahdylhydrazobenzene, 1370. 
Phtbalimide, action of hypobromites 
on, 1217. 

isomeridc of, 1218. 

Phthalimidopropylmercaptan, jS-, 1473. 
Phthalodian^c, action of hypochlor- 
ites and hypobromites on, 1216. 
Phthalyldidextroecgonme, ortho-, 476. 
Phthalyltaurine, 8L6. 

Physics and chemistry, energy content 
in, 1414. 

Physiological action and chemioal con- 
stitution, 1279. 

of amides, 1282. 

of anilides, 1282. 

of antipyretics, 602. 

of benzene and its deriya- 

tiyes, 1279. 

of cocahie, 486. 

of curare, 487. 

of definitriy related chemical 

compounds, 1398. 

of guaiacol, 99. 

of hydrazine, 289. 

— of hydrazines, 1280. 

of lupetidine and allied sub- 
stances in relation to their chemical 
constitution, 854. 

— of nickel carbon oxide, 1130« 

of nitrobenzones, 1280, 1281. 

of nitrophenols, 1281, 

of ozone, 1631. 

of potassium forrooyonide, 

99. 

of pyridine, quinoline, Ac., 

602. 

of saline solutions andyarious 

drugs, 601. 

of saponins, 1531. 

of soluble strontium salts, 

99. 

of strychnine, 486. 

— of thebamc, narootine, and 

their derivatiyos, 762. 

Pxaselenoie, constitution of, 394. 

Pioene, boiling point of, 1240. 
Pickeringite from GCarapaca^ 1436. 
Picoline, 81. 

Picoline, jS-, 326, 1092. 

Picolinebetarne, )8-, and its salts, 942, 
Picolinetricarboay^lic arid, 1096. 
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Picolinic acid, action of sodium amalgam 
on, 73 

Picolylalkine, a-, derivatiyes of, 1092. 
Picramidophenol, ortho- and para-, 719. 
Picric chloride, action of, on amines in 
presence of alkali, Tkans., 714. 
Picroaoonitine, Teans., 272. 
Pioropharmacolite from Missouri, 275. 
PicropodophyUio acid, 1131. 
PioropodophyUin, 1134. 
Picroseptdecylamine, Teaks , 715. 
Picrylazonaphthalenes, 572. 
Piczylnaphthylhydrazmes, 671. 
Piciybutroparochlorazobenzcne, 906. 
Picrylorthochlorophenylhydrazine, 

1043. 

Picrylparahromophenylhydrazine, 1361. 
Piciylparachlorazobenzene, 905. 
Piorjlparachlorophcnylhydrazine, 905. 
Pigment, cutaneous, as an antecedent of 
hemoglobin, 480. 

Pimelic acid, isomeric, from amylene 
bromide, 1017. 

preparation of, Teaks., 825. 

— synthesis of homologucs of. 

Teaks., 818. 

acids, 289. 

Pinakiolite from Sweden, 404. 

Pine tree honey-dow and honey, 413. 
Pmeno, 1081. 

—— constitution of, 1242. 

dibromide, 1241. 

Pinenophthalanuo acid, 1086. 
PinenephthaHmide, 1086. 

Pinole and its deriyatives, oxidation of, 
218. 

glycol, 217. 

^acetate, 217. 

hydrate, 218. 

tnbroniide, 218. 

JPintts khasifana^ turpentine oil from, 
Teaks., 311. 

PiX)ocolimc acid, preparation of, 735. 
Pipocolylalkino, a-, doriyatlyes of, 1003, 
Piporazidiu, identity of, with diethyl- 
onodiamino, 160. 

Piperazine, 415, 416, 735. 

— identity of, with dietliylonodi- 
amino, 169. 

— nitroso-, 1833. 

non-identity of spermine with, 588. 

Pipendino, action of, on calcium chlor- 
ide, 377. 

action of picrio chloride on, 

Teaks., 716. 

benzyl deriyatives of, 88. 

derivatiyes of, 1244. 

— introduction of bivalent radicles 
into, 1246. 

Piperidine-bases, behaviour of, towards 
aromatic halogen compounds, 1245. 
— • synthesis of, 1092. 


Piperidinecarboxjrlic acids, 735, «• 
Pipcridinedibromisatin, 1491. 
Piperidyl-l-thiocarbaniUdo, 1245. 
Piporonal, bromo-, derivatives of, 1474- 

derivatives, 704. 

Piperonaldoxime, bromo-, 1475. 

orthomido-, 706. 

Piperonalphonylhydrazone, orthonitro-, 
706. 

Piperonyl, some derivatives of. Teaks., 
150. 

Piperonylaeryl methyl ketone, 705. 

bromo-, 1476. 

orthonitro-, 705. 

Piperonylacrylio acid, Teaks., 153. 

action of mtric acid on. 

Teaks., 153. 

amido-, Teaks., 158. 

nitro-. Teaks., 353. 

from nitropiperonal. 

Teaks., 157. 

salts of, Teaks., 164. 

tetrabromo-. Teaks., 160. 

action of potassium 

hydroxide on, Teaks., 160. 

_ fl- and 8-tribroino-, G?eaks., 

163. 

Piperonyletbylene, tribromo-, Teaks., 
161. 

Piperonyllactyl methyl ketone, bromo-, 
1476. 

Pipcronylnitrilo, 731. 

orthonitro-, 706. 

PiperonyloXn, Teaks., 164. 
Piperylbiguanide, 735. 
Piperylbiguanidine, 839. 
Piporyltfamsinomine, 549. 
Piporylpsoudothiosmamine, 549. 

JPiswn miiuufn, composition of the seeds 
of, 1542. 

constituents of the seed pods 

of, 606. 

nitrogen assimilation by, 1633, 

1536. 

Pitch, brewer’s, examination of, 512. 
FUhecolohium higmnimm. alkaloid from, 
836. 

Pitticito from Utah, 275. 

Plant, action of diastase on starch 
grains within the, 605. 

— — colls, chemical composition of tho 
membrane of, 1178. 

nutrition, substitution of mangan- 
ese for iron in, 1394, 

Plants, aoqVdsition of atmosjiheric nitro- 
gen by, 363, 491. 

assimilation of nitrogen by, 866. 

behaviour of tannin in, 104. 

calcium and magnesium oxalates 
in, 867. 

detection of tannin in, 770. 
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Plants, direct absorption of ammonia 
compounds by, 1545. 

effect of copper compounds on, 491. 

• estimatioa of citric acid m, 129. 

formation of closed carbon chains 

in, 655. 

formation of phloroglucinol in, 

605. 

green, assimilation of mineral salts 

by, 604 

— presence and function of diastase 
in, 856. 

presence and function of solphur 

in, 606. 

—— value of nitrates and ammonium 
salts as food for, 1135. 

Plaster casts, Imrdenmg of, 1421. 
Platinic chloride and its compounds, 
thermochemistry of, 966. 

— compounds of, with hydrogen 

ohloiide, 1325. 

— hydroxide, action of, on tungstates, 
1823. 

Platinum, action of chlorine and carb- 
onic oxide on, Tbans., 598. 

action of nitrosyl chloride on, 

Tbaitb., 663. 

bromonitro-compounds of, 807. 

— dibromide, action of carbonic oxide 
on. Teaks., 603. 

electrical resistance of, 5. 

electrolytic estimation of, 1140. 

— electrolytic separation of cadmium, 
gold, silver, and of meroury from, 
1896, 

eleotrolytio separation of silver 

from, 1296. 

phofiphorus fluoride, 1433. 

^ongy, very sensitive, 1321. 

Plotmum-comimunds, volatile, Teaks., 
598. 

Platinum-groap, detection and estima- 
tion of the metals of, in the presenoo 
of other metals, 1554. 
Platinton-metals, atomic weights of, 885. 
Pltunboferrite from Sweden, 1435. 
Plumbonacrite, 276. 

Pltims, sugar from the pectin of, 413. 
JPnetmoeoeeus of Pxiodllbuder, ferment- 
ations induced by, Teaks., 253. 
PodophyBio acid, 1134. 
PbdophyUoqueroetin, 1184, 
Podox^yBotoxin, 1188. 

Pensmung by aniline, chlorates, and 
moronrie diloride, 853. 

— by hydrocyanic acid applied to the 
surface of the eye, 99. 

detection of oonine in a case of, 

m. 

of, on negrve fibres and 


Poisons, organic and inorganic, dotectiou 
and estimation of, in corpses, 117. 
Pokrisatiou, circular, of certaiu tartrate 
solutions, 2Ji9. 

electromotive forces of, 1405. 

Polei, oil of, 93(». 

PoUucito from Hebron, Maine, 993. 
Pol>earboxyho fatly acids, synthesis of, 
546. 

Polycrase of North and South Carolhia, 
1329. 

Polymcrism in mineral chemistry, 268. 
Polypes of the nose, analyses of, 852. 
Poia^, apparatus, new, ior elementary 
analysis, 621. 

Potassium and sodium sulphates, sup- 
posed isomorphism of, 1^. 

broimde as indicator in ohlorimotry, 

615. 

carbonylthio^onoplalinitc, 1165. 

— chlorate, inmionce of potassium 
salts on the solubility of, 1319. 

cholesteroxide, 299. 

cobalt oxalate, 1189. 

cyanido, oxidation of, with potas- 
sium permanganate, 160. 

ferricyamde, reactions of, 410. 

ferrocyanide, physiological action 

of, 99. 

— hydrogen suooinate, dry distilla- 
tion of, X012. 

tarta-ate, 676. 

estimation of, in wine, 

371. 

influence of inorganic 

potassium, salts on the solubihty of, 

iodate as original standard for 

iodometry, uculimetry, and alhali- 
me^, 614. 

isopropylsulphonato, 180. 

lead-copper nitrite, 1157. 

— manganate, decomposition of, by 
ammonium salts, 1150. 

mercuric sulphates, 879. 

myronate, 818. 

nitrite, preparation of, 1321. 

osmiamato, preparation of, 1433. 

permolybdale, 988, 

persulphate, 982, Teaks., 772, 

phloionate, 465. 

— platibromonitnte, 808. 

— propionate, thormodiemistry of, 
1313. 

rhodium nitrite, 808. 

salts, magnetic rotation of, Pboo., 

1890, 142. 

molecular refraebiou and dis- 
persion of, in solution, Tsaks., 595, 
596. 

siloooziroonate, 1483 . 

spectrum of, 187. 
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Potassium staunichloride, hydralo of, 
1160. 

sulphate, influence of potassium 

lialides on the solubility of, 974 

timgstoranadates, 18. 

Potato spirit liquor, examination oi, 
105. 

— sjgrouts, solanidine of, 473. 
Potential, contact, difference of, of 
metals, 139. 

Powellite, 886. 

IPlreeipitates, change of, from the amor- 
phous to the crystalline form, 875. 
Precipitation, 874. 

Pressure, effect of, on the electrical con- 
ductivity of liquids, 250. 

influence of, on dissociation, 381. 

of compressed gases, 620. 

osmotic law of, 532. 

variations of certain high tempera- 
ture boihng points, 9. 

Pressures, critical, determination of, 
779. 

Primuline, photographic printing of, 
139. 

Primuline-group, dyes of the, 105. 
Propaldehyde, action oi, on alcohols, 
284. 

i8-hromo-, 37. 

Propane, nitro-, primoiy , action of alltuilib 
on, Teaks., 431. 

Propanotetracarhoxylic acid, 424. 
Propenylbenzone and allylbenzeno de- 
rivatives, discrimination between, 551. 
Propenyldipbenylureide, 60. 
Propenyltnoarboxylio acid, action of 
bromme on, 292. 

Propionomide, tbio-, 220. 

Propionic acid, jS-bromo-, 37. 

/5-nitroso-, 1468. 

tbormoebemistry of, 1313. 

Propionitrilo, action of, on organic acids, 

— molecular refraction and dispersion 
of, I'baks., 296. 

X^ropionoguanimine, 41C. 
Propionylbonzoylotliyl cyanide, imido-, 
889. 

Propionyldinitropbenol, 447. 
Piopionylothyl oyanide, oximido-, 889. 
Propionyl-a-naphtbol, 447. 

bydrazone, 448. 

Propionyl-cx-napbtbolazobenzenO) 448. 
Propionylpbenol, 447. 

bydwMsone, 447. 

PropionylquSnol, 447. 

bydrazone, 447. 

Propionylrosorcinol, 447. 

— bydrazone, 447. 

Propyl, change of, into isopropyl in the 
cumene series, 

— — phenyl ether, y-bromo-, 1467. 


Propyl, a-pyridyl ketone, and its deriva- 
tives, 1505. 

— pinacoue of, 1505. 

jS-pyridyl ketone and its deriva- 
tives, 1506. 

sulphide, occurrence of, in Ohio 

petroleum, 1172. 

Propylamme hydrochloride, diseleuo-, 
1216. 

molecular refraction and dispersion 

of, Teaks., 296. 

scleno- and tbio-derivatives of, 

1216. 

Pro^ylbenzene, parabromo-ajS-dibromo-, 

— synthesis of, 685. 

Propylbenzoie acids, bromopaxa-, 1023. 
Propylcyanocampbor, 1499. 
Propyldametbylsuccinic acid, 829. 
Propylene diethyl sulphide, 181. 

diphenyl sulphide, 181* 

oxide, ixeat ot combustion of, 633. 

Propylenodiphonylsulphone, 181. 
Propyl-group in cymene, nature of, 686. 
Propylbomopiporidinic acid, 467. 
PropyUdene diethyl other, 284. 

dimethyl other, 286. 

Propylideneacetio acid, 1453. 

— f rom malonic acid and from 

orthamidophenol, 821. 
Propylisopropylbenzene, para-, and its 
derivatives, 1023. 

Propylisopropylbenzenes, synthesis of, 

686 . 

PropylisopropylbenzenoBulphonio acid, 
para-, 686, 

acids, 1024. 

Propylisopropylnilramine, 168. 
Propylnitramine and its deriTatiYes, 
167. 

Propylparatoluidine, Teaks,, 85. 

— ^ normal and iso-, Teaks., 83. 
Propylparatolylnitrosomine, Teaks., 85. 
Pi^pylpbthalmude, jS-bromo-, 1472. 
Propylpipcridone, 468, 1246. 
Propylpseudotbioainamine, 549. 
Propyipyridylalkiue, a-, 1505. 
Propyl-y-selonidopbtlmlamio acid, 1216. 
PropyltUiosinamine, 549. 

Propyltoloeno, para-, sj^nthesis of, 1022, 
PropyltricarballyUc acid, 5^. 

Proteld absorption, 288. 

— in normal urine, 1180. 

— influence of, on the digestion of 
foods free from nitroffeu, 844. 

from gedda gum, Teaks., 1061, 

— metabolism, influence of alcohol 
on, 1272. 

— — • — influence of carbohydrates 
on, 846. 

influence of muscular work 

on, 479. 
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Proteld metabolism, influence of snlph- 
onal on, 1523. 

.1 requirement of healthy men, 1272. 

Proteids, a product of the putretaction j 

of, 948. I 

action of alcohols and aldehydes 

on. 947. 

action of salts on the coagulation 

of, by heat, 964. 

decomposition products of, 590. 

cdtect of certain organic adds on 

the digestion of, 751. 

— es&nation o^ 1302, 1304. 

fonnation of nitrogenous organic 

bases by the decomposition of, in tho 
vegetable organism, 856. 

heat-coa^ilation of, 1521. 

in food rations of gro'vm animals, 

effect of an increase in, 753. 

influence of oil or fat on thedi- 

gestibnify of, 752. 

now test for, 872. 

of milt, 339, 951. 

— of the blood, relation of dextrose 
to the, 360. 

of the oat-kemel, 1285, 1390. 

pathology of, 761. 

i^thesis of, 688. 

Proteoses, conversion of, into peptones, 
953. 

Ptotc^elatose, 950. 

Proio^utose, 232. 

Protomyosinose, 950. 

Protonontronite, 650. 

Protopine, 229, 844. 

Protoplasm, toxic action of quinine on, 
1631/ 

Protoveiatridine, 231. 

Protoveratnne, 230. 

Protovitellose, 343. 

Pj*oustite and pyrargyrite, 273. 
Pseudephedrine, constitution of, 1264. 
jP»eud<MihTcHa alomrata, alkaloid from, 
386. 

PsendocodeSne, 1121. 

Pseudoconhydiine, 1119. 

— formation of, from ethyl a-pyridyl 
ketone, 1505. 

Psendocumene, hexahydro-, 185.' 
Pserodocamenea^henol, 1210. 
Pseudooumenecinnamene, 207. 
Pseudocomidine, commercial, 1351. 

— nitration of, 693. 
Paeudocomylglyo^lic add, 1225. 
Paendohsamoglobm, 845. 

Psendojervine, 88. 

Pseudohztidostyxjlcarhoxylic add, 676. 
Ptenodolutidost^^dicarl^ add, 

676. 

Pseudonittopuxpuzin, 1078. 
Ppo a d o pop toae, 235. 


Pseudophenylliyclrazidomandelic acid, 
nitroso-, 439. 

Pseudotropine, 1265. 

— oxidation of, 1520. 

Ptomaines, 845. 

formed in tlio cultivation of tli(» 

badlluB of s^ino fever, 476. 

— formed in tho docomiiosition of 
con^utin, 590 

influence of oxygen on the forma- 
tion of, 1267. 

Pulegonamme and its derivatives, 936. 
Pulegone, 936. 

action of hydrogen hromido on, 037. 

Pulegoneoxime, 936. 

Pump, sprengel, automatic, 875. 

modifleation of, 524. 

Purpurin, amido-, 1078- 
nitre-, 1078. 

Pus, blenorrhagic, toxalbumin secreted 
by the microbe of, 1521. 

JP^gium parwflonun and P. latifolmm, 
amygddm in, 338. 

Pyranilpyromlactono and citraeonanil, 
identity of, 73. 

Pyrargyrite and proustito, 273. 

Pyrasole, derivatives of, 1106. 
Pyrazoledicarboxylio adds, 8-, 830. 
Ij^ridine, bem^l derivativos of, 88. 

carbonyl bromoplatinite hydro- 

bromide, 1164. 

chlorhydrin, 1888. 

compounds of, with motallio salts 

732, 838. 

Hantzsch’s synthesis, 1090. 

8-ketone, derivatives of, 1505. 

physiological action of, 602. 

Pyridine-bases, betaines of. Oil. 

hydrated, oxidation of, 722. 

— of tho ^-series, syutliotical, 

579. 

PyiidmebetaSne salts, 941, 
PyxidinebotahiCB, 1388. 
P^dinecarboxylio acids, non-nil ro- 
genous acids derived from, 733, 
Pyridine-derivatives, synthesis of, from 
dematives of o£-]^yronc, 039. 
Pyrid^dicarboxylio acid, bvomo-, 680. 
ii^ridinetricarboxjlio add, 1097. 

Pyridyl ketones, 1508. 

Pyrites, estimation of sulphur in, 496. 
Pyrites-bumer-gases, testing, 49(5. 
Pyrodnehome anhydride, preparation 
of, 1456. 

Pyxogallol, action of alddiyde on, 48. 

benzenesulphonate ot, 569. 

Pyxolusite, valuation of, by means of 
hydrogen peroxide, 245. 

Pyromudo add, 295. 

preparation of, 076. 

preparation of, from furCur* 

aldehyde, 896. 
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Pyrone, 1195, 

constitiition of, 1196. 

synthesis of, 1333. 

Pyrone, a-, derivatires of, i^thesis of 
pyridino deriyatives from, 939. 
Pyropentylene, 1085. 

Pyrroline, action of methyl alcoliol 
on, 1601. 

constitution of, 1090. 

Pyrroiines, action of hydroxylamine on, 
1502. 

Pyruyic acid hydiazone, 1333. 


Q- 

Quartz, pseudomorphous, after stib- 
nite, 155. 

Quercetin and its derivatiTes, 1386. 
Querlactoue, 1062. 

Quinaldine, condensation of metanitro- 
benzaldehyde wth, 329. 

— syntlieBis of, 1101. 
Quinaldinesulphonic acid, i3>, constitu- 
tion of, 329. 

Quinaldinic acid, oxidation of, 1096. 

— preparation of, 1096. 

Quinalizaxm and its deiiyatiyes, 935. 

— formation of, from alizarin, 463. 
Quinazolines, 943. 

Quinethyline, and its deriratiTes, 1518. 
Quinic acid, constitution of, 921. 
Quinindole-ce-carboxylio acid, ortho-, 
Tbaks., 758. 

Quinine, action of bydriodio acid on, 
1617, 

*— as a protoplasmic poison, 1531. 

— bark, estimation of the total 
alkfdotds in, 1402. 

*— conversion of cupreine into, 1121. 
•— estimation of, 1^. 

mucato, Tbans., 764. 

— sulphate, analysis of, 964. 

— assay of, by the ammonitt 

process, 772^ 

--firtictionid crystallisation of, 
964. 

Quinol benzenesulphonato of, 569. 
Quinoldiammonium, 1360. 
Quinoldisidphonio acid, dibromo-, 1029. 
Quinoline alkyliodides, action of alkalis 
on derivatives of, 736. 

amido-ft proparation of, 1509. 

1:3: 4 -bromo-, 82. 

carbonyldiloioplatinite hydro- 

chlorido, 1168. 

2 ; 2'-dibromo-, 1248. 

— 3 : 2^-dlbromo-, 1248. 

— — 4 : S'-dihtomo-, 1240. 

hydrazine, ortho-, Tkans., 766. 

■ ' " oxidation of, 1095. 

physiologioal action of, 602, 


Quinoline, sulphouation of, 391. 

1 : 3 : 4 : 4^ -tetrabromo-, 83. 

— - 1:4. 4'-tribromo-* 83. 
Quinolmealkylammonium hydroxides, 
oxidation of, 736. 

Quinolinehenzocarboxylic acids, oxida- 
tion of, 1389. 

Quinoline-basos, formation of, 1509. 
Quinoline-derivatives, methiodides of, 
1247. 

oxidation of, 1094, 1389. 

Quinolinedioximeanhydride, 580. 
Quinolinedioximes, 580. 

Quinolines, bromo-, action of hypochlor- 
ous acid on, 1248. 

Quinolinesemicarbazide, ortho-, Tbans., 
758. 

Quinols, alkyl-, diphenyl derivatives 
from, 208. 

Qiiinolyloeetoldehyde, 2^-, 83. 
Qumolylacetic acid, 2^-, 
Quinolylacetylone, 2'-, 84, 
Quinolyldibromethylcno, 2'-, 84. 
Qumolyldibromopropionic acid, 2'-, 84. 
Quinolyldiliydroxypropionic acid, 2'-, 
84. 

Quinolylpropionio acid, 2^-, 84. 

Quinone, chlorobromo, meta- and para-, 
1348. 

— constitution of, 432, 1348. 

dichloride, 1348. 

dichloride dibromide, 1348. 

tetrabromo-, 1028. 

tetrachloride, 1348. 

Quinonecaxhoxylic acids, 455. 

Quinones, alkyl-substituted, action of 
alkalis and aminos on, 903. 

orientation by conversion of para- 

dinitro-demaiives into, 1199. 
Quinoxalino from tetramidotoluene 
sulphate, 102. 

Quinoxaline-serios, new class of fluor- 
escent dyes of, 747, 1100, 1514. 


Babbits, aged, composition of the bones 
of, 1276. 

Eafllnose, red sediment formed in a 
solution of, 813. 

J&mv3olfia (opAioryZoz) serpentina, 
alkaloid from, 336. 

Beaction, velocity of, between metals and 
halogens, 1149. 

— in gelatin, 638. 

Beaefaons at high temperatures and pres- 
sures, 258. 

chemical, dead space in, 1160. 

Beduction processes, 431. 

Befleotometor, total, 513, 
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Befraclion and chcuueal constitution of 
gases and rapours, 629. 

estimation ot the strength of solu- 
tion hv their, 1305. 

— m certain metals, 3/3. 

— influence of the change of volume 

on mixture of two liquids on, 2. , 

molecular, of substances containing 

nitrogen, 373. 

of various carbon compounds, 

Tsaitb., 290. 

— of various substances in 

solution, ^ANS., 5S0. 

of fluorobenzene, 774. 

of nickel carbon oxide, 1322. 

Befractivc and rotatoi’y pow era of 
chemical compounds, relalionbctw een , 
188. 

— energy, molecular, of some triethjl- 
sulphiue derivatives, 1303. 

of sulphur dichloride, 149. 

index of pyrone, 1195. 

indices, measurement of, at high 

temperatures, 513, 

of hquids, instrument for 

comparing, 969. 

ot water, 629. 

pow'er of levulose and invert sugar, 

1000. 

of organic compounds at dif- 
ferent temperatures, Peoc., 189X, 
116. 

Befractometer, difference, 1305- 
Bennet extract, action of, on casein, 
1272. 

Besin, estimation of, in soap, 131. 

— from Thwite's Doom zeylanica^ 
1386. 

oil, detection of, in oil of turpen- 
tine, 870, 

Besoremol, action of chloral on, 48. 

— action of chlorine on, 689. 

condensation of metanitrobenz- 

aldehyde with, 1346. 

heptaohloro-, 090, 

peutachloro-, 689. 

trichloro-, 689. 

test for, 370. 

Bcsorcinolphthaliinidesulphomo acid, 

65. 

Besox^yl benzenesidphonate, 669. 
Beapiration, human, air being re- 
breafhed, 1270. 

— 4ee also Metabohsm, gaseous, 
Beephatoiy changes, effe^ of acetic acid 
on, 844. 

exchange m animals, 602. 

exehim^ of wes, 1270. 

Beftsoe, hoiluig point of, 1240. 

81. 

82 ; 


Bliamuocioso, 32. 

Bhamnoheptonic acid, 32. 

hydrazide, 32. 

Bhamiiolioptoso, 32. 

Bhainnohcxitol, 32. 

Bhamuohexome acid, 31. 

Bhamuohoxosc, 31. 

Bhomnonic acid, rotatory power of, 44. 
Bhamnose, estimation of, 1143. 
Bhamnosooxime, 061. 

Bhinohths, 1270. 

Bliizoma podophylli, coustitnonts of, 
1133. 

Bhodanio acid, constitution of, 943. 
Bhodium, atomic weight of, 616. 

double mtrites of, 808. 

electrolytic estimation of, 141. 

salts, aminoniacal, 1326. 

Bhodizonic acid, constitution of, 189. 
Bhodochrosito from Franklin Furuaco, 
New Jersey, 527. 

Eliodomte, Fowlerite variety of, frpra 
New Jersey, 630. 

Skuncodia macrantha, alkaloid from, 
337. 

Bliyolites from Svreden, 1437. 

Bice, manuring ex^jerimonts with, 1547. 
Bice meal, dkestibillty of, 595. 
Bicinoleio acid, polymerides of, 1464. 

“ Bicotta ** from sheep's milk, 962* 

Bings containing flye atoms, oonsUtuUon 
of, 1090. 

MoUwia pseudacacia, assimilation of 
nitrogen from the air by, 764. 

nitrogen assimilation of, 1533, 

1534. 

Bock analysis, soxmration of titanium, 
cliromiuiu, aluminium, iron, bariuni, 
and xihosphoric acid in, 768. 

I Bocks, eruptive, from the Oabo de Gtato^ 
26. 

from Corsica, 1440. 

of the eruptive mass of Jablonica, 

652. 

spherulitic, from Co. Down, 1109. 

Boot nodules of the pea, 607. 
BoseoohTomiam hydrogen nitrate, 1827« 
Boseoeobalt hydrogen nitrate, 1327. 
Boseorhodium hydrogen nitrate, 1327. 
Boses, oil of, 219. 

— detection of Turkish geranium 

ese^uce in, 1656. 

Gl-ormon and Turjjdsh, 328. 

Bosmdone, 746. 

bromo-, 1045. 

Bosindonic acid, 1045. 

Bosindulines, 1044. 

Bosindulone, 746. 

Botatory and refractive powers of ohem- 
ical compounds, relation between, 
138. 

j — dispersion of taarfcratos, 1146. 
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Eotatoiy power of comi^ounds of man- 
nifcol with acid molybdates, 1443. 

— of gluconic, galactonic, and 

rhamnonic acidb, 43. 

— ^ of grape 8\igar, influence of 

inaolive substances on, 1 l^S. 

of turpoutinc, change of, on 

hooping, Tjbas-s., 726. 

— powers of caniphols and isocani- 
phols, influence of solvents on, 575. 

of levulose and invert sugar, 

1178. 

Eubeanic acid, 1008. 

** Eubcauv^sserstoff,*’ 1008. 

Eubidium barium dithionale, 802. 

— spectrum of, 137, 

Eubies, synthesis of, 166. 

Euthenium nitrosocliloride, auiuiouiacal 

derivatives of, 401. 

Eye bran, arabinose from, 33. 


S. 

Sabadilla seeds, alkaloYds of, 84f . 

fat and ethei-eal oil of, 1284. 

Sabadine, 844. 

Sabadininc, 841. 

Saccharic acid, reduction of, 677. 

acids, d- and 1-, configuration of, 

1176, 1445. 

SaccJMiromyces Sanseniit 857. 
Saccharose, inversiou of, by hydro- 
chloric acid, 636. 

Safraniues, eurhodiues, and indulidines, 
reactions between, 1218. 

Safrole, molecular roi6*actiou and dis- 
persion of, Tuans., 205. 
Saucylnldoxime, isomerio modification 
of, 193. 

iSalicylio acid, artificial, impurities in, 
464. 

— — aaso-dyes from, 1038, 

— — dieliloro-, 73 1. 

— — nitration of, with nitrous 
odd, 307. 

Salicyldichlorhydriu, 708. 
Solicylmotahycirasobcnzoio acid, 60. 
SaHgeninoxyacotic acid, 300. 

Saliva, human, diastolic action of, 1622. 

influence of tempomture on, 1272, 

Salol, derivatives of, 016. 

£lalt, effect of, on digestion, 751. 

solxitions, aqueous, vapour pres- 
sures of, at 788. 

— chau^ of odour of, 1319. 

electrical conductivity of, 

141. 

— influenoe of water of crystd- 

lisatxon on the electricaL conductiyity 
of. 141, 
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Salts, oondnetion of clcotrioity by the 
vapours of, 516. \ 

oryohydrates of mixtures of, 388. 

— crystalline, hydrated, constant 
vapour pressure of, 781. 

double and complex, 6. 

aqueous solutions of, 6. 

solutions of, 973. 

deotrical resistance of, in the 

Bunsen flame, 6. 

formation of, Puoc., 1891, 118. 

in solution, osmotic pressure of, 

Tuans., 344. 

magnetic rotation of solutions of, 

Puoo., 1890, 143. 

mineral, estimation of, in wine, 

371. 

mixed, solubility of, in water, 795. 

Samarium, atomic weight of, 985. 

oxide, 985. 

Setnywnaria canadensis, alkaloids of the 
roots of, 843. 

Sanguinarine, 844. 

Sapogenol, 938. 

Saponification by means of sodium 
othoxido, 1143. 

Saponin, 938. 

Saponine, reaction for, 1662. 

Saponins, 1631. 

physiological action of, 1531, 

Sarcoma, melanotic, urine and blood in 
a case of, 484. 

Scapolite, conversion of a fels^mr into, 

from Pennsylvania, 156. 

SchooUto, proportion of molybdenum 
in, 406. 

Sohreinor’s base, 769. 

Seopolta airopoides, root constituents of, 
228. 

Seas, modem, silica and siHoeous re- 
mains of or^nisms in, 905. 

Sobacio acid, dibromo-, 1191. 

Seeds, leguminous, chemical composition 
of some, 1641. 

nitrogonouB bases in, 490. 

of star-anUe, composition of, 957. 

Selonio acid, molecular reiraction and 
dispersion of, in solution, Tuans., 693. 
SolenioUB acid, crystals of, 393, 
molecular refraction and dis- 
persion of, in solution, Tuans., 593. 

cyanide, 393. 

Selenites, 262. 

Selenium, 393. 

and teUutiom minerals from Hon- 
duras, 163. 

cells, experiments with, 777. 

chlorides, dissociation of, 11. 

estimation of, 262. 

sulphur and tellurium, isomoxph- 

ism of« 1417* 
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Selenodiethylaniline, 696. 
Selenodimetliylaxulme. 696. 
SelenoplithaHde^ 1461. 
Selonoplitlialimidme, 1460. 
S^entellurium, 153. 

Semiirase, 356. 

Senegine, reaction for, 1562. 

Sensitifieps for rays of low refrangibility, 
1145. 

Serpentine from Canada, 647. 

Sesame oil, detection of, in olive oil, 
1400. 

Sheep, influence of wool on the material 
exchange in, 1392. 

milk of the, 951. 

Shells, organic basis of, 236. 

Shikiinic acid, 919. 

dibromide, 920. 

Shikimolactone, bromo-, 920. 
Sideronatrite from Chili, 274. 

Sigterite, a new felspar j&om Sigterd, 22, 
1438. 

Silica, action of magnesium on, 801. 
— and the siliceous remains of or- 
gaxusnw in modem seas, 995. 

estimation of, in presence of iron, 

1397. 

Silicate containing copper and silver. 


Silicates, amorphons, from Budapest, 
1438. 


— ethereal, action of phosphorus 
oxychloride on, 814. 

in soil, decomposition of, by lime 

and gypsum, 1135. 

— natural, constitation of, 629. 

— — ■ new method for decomposing, 619. 

undetermined from file Kaiser- 

stuhl, 650. 

Silioobromofoim, 642. 

Silicon, action of magnesium on, 801. 

— bromiodides, 1419. 

bromochlondes, 981. 

chloride, action of hydrogen brom- 
ide on, 981. 

— " - ■ action of hydrogen iodide od, 

800. 


ohloriodides, 1418. 

— ' ohlorotriiodide 801. 

diiododichloride, 800. 

electrolysis of fnsed compounds of, 

1321. 

ethoxychloiides, action of phos- 
phorus oxychloride on, 1171. 

iodochloride, 800. 

— new form of, 799. 

seleonide, 1418. 

— tqtrabromide, molecular refcactaon 
and dispersion of, Tbatts., 299. 

— tetzaehloride^ molecular refraction 

of, TiBuofS,, 299. 
chloride, 815. 


Silicopyrophosphoryl chloride, 1171. 

Silk, yellow, iho colouring nialter of, 
and its rcktion to carroteiic, 98. 
SiUimanite, synthosis of, 22. 

Silver, action of nitrosyl cliloridc on, 
Tbaks., 669. 

allotpopic, 266, 803. 

and 1^ oxidcb, compounds of, 

Tbans., 1093. 

chloride, action of light on, 1155, 

1420, Tbans., 536. 

action of, on water when ex- 
posed to light, Tbans., 537, 

tokened, examination of, for 

oxygen, Tbans., 543. 

decomposition of, by light, 

Tuans., 536. 

— electrical resistance of, 6. 

electrolytic separation of, from 

platinnm, 1296. 

estimation of small quantities of, 

in lead flux, 1292. 

fluoride, 1421. 

influence of, on tho freezing point 

of gold, 1161. 

— lead and zinc, alloy** of, 267. 

native, from the Erench Congo, 

647. 

nitrate and hydrogen arsenide, re- 
action between, 1154. 

— occurrence of, in volcanic dust, 
277. 

— salts, molecular refraction and dis- 
persion o^ in solution, Tbanb., 596. 

— subchlorido, 1322. 

Silver-zino alloys, 1158. 
Silver-zinc-bismuth alloys, 1168. 

Slag, basic, detection of foreign raw 
phosphates in, 109. 

Slags, composition of, 651. 

Sleepers, railway, pickled, estimation of 
zinc and nitrogen in, 620. 

Snakes, organic basis of shells of eggs of, 
236. 

Soap, estimation of cane sugar in, 1568. 

estimation of resin in, 131. 

Sobrerol, Trans., 813, 815. 

inactive, Trans., 318. 

preparation of, Trans., 316. 

Sobrerone, Trans., 314. 

Soda, caustie, estimation of avoilablo 
soda in, 498. 

from Vesuvius, 23. 

total and available, in black ash, 

estimation of, 497. 

Sodamide, 642. 

Sodium acetate, magnetic rotatory power 
of solutions of, Trans., 987. 

aluminate, analysis of, 365, 864. 

and potassium sulphates, supposed 

isomorphism of, 147. 

— - benzamide, 68, 
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Sodium benzeuemlpluuatc and meroap- 
tauB, acUon o£ iodine on, 924. 

bisulpliide, con^pound of alcoliol 

•with, 1170. 

butyrate, magnotie rotatory power 

of solutions of, TBA 2 rs., 988. 

carbonate, dissociation of, 3C4. 

vapour pressure of, 782. 

— cldoride, combination of, with am- 
monia, G43. 

effect of, on digestion, 752. 

estimation of, in wine, 1398. 

copper arsenates, 644. 

phosphates, 1423. 

* diacetamido, 58. 

diacctylbenzidinemetasulphonate, 

313. 

— dibenzamidc, 68. 

ethoxide, saponification by means 

of, 1143. 

fluoride, antiseptic properties of, 

237. 

— — commercial, analysis of, 498. 
formate, magnetic rotatory power 

of solutions of, Tbans., 986. 

— hydrogen carbonate, test for thio- 
sulpl^te in, 498. 

mangauites, hydrated, 645. 

nitrate, estimation of nitrogen in, 

107. 

nitrite, preparation of, 1321. 

— nitroprussidc, action of, on animals, 
1393. 

—•reduction of oxygen compounds 
with, 150. 

rhodium nitrite, 809. 

— pertungstate, 9M, 

pheuylmeroaptide, action of, on 

ethyl oluoraoetate, 712. 

preservation and properties of, 

982. 

— propionate, ma^etic rotatory 
power of solutions of, Tkab'S., 987- 

thewnoohomistiy of, 1818. 
pyrophosphite, oonyersion of, into 
sodium hydrogen phosphite, 641, 
799. 

— salts, magnotio rotation of, Pboo., 
1890, 142. 

_ molecular refraction and dis- 
persion of, in solution, TsiJts., 596. 

spectrum of, 137. 

— ~ tungsiovanadatos, 18. 

Boil analyses, 958. 

— analysis of, 969. 

— arable, nitrogenous substance in, 
492. 

containing iron and chromium from 

the Andaman Islands, East Indies, 
958. 

— decomposition of the olicates in, 
by lime and arnwam. 1185. 


Soil, estimation of humus in, 627. 

peculiar odour of, 858. 

sandy, behaviour of, towards super- 
phosphate, 105. 

with ammoniacal solutions, nitrifi- 
cation in, Tbaitb., 485. 

Soils, bare and cultivated, drainage 
waters from, 859. ' 

estimation of the inorganic con- 
stituents of, 622. 

formation and oxidation of nitrites 

in, 1545. 

formation of nitrates in, 1395. 

loss of nitrates by, 763. 

nitrification and denitrification in, 

101 . 

vegetable, nitrogen compounds in, 

CIO. 

volatile nitrogen compounds 

evolved from, 611. 

Soja Mspida, oomx) 08 ition of the seeds 
of, 1542. 

Solanidine of potato sprouts, 473. 
Solanine, reaction for, 1562. 

Solatium l^copersicum, composition of 
the fruit of, 956. 

Solubility, augmented, 388. 

coefficients, determination of, 387. 

of alkali salts, influenco of the 

hydroxides on, 1318. 

of gases in water, 384. 

— of mixed salts in water, 795. 

of mixtures of electrolytically dis- 
sociated substances, 142. 

— of some substances in xnixtures of 
water and alcoliol, 794. 

Solution, 1412. 

aqueous, of organic sabstances, 

capillary constants of, 1408. 

— deduction from the gaseous theory 
o^ 791, 793. 

discussion on the theory'of, 780. 

■— oleotrolytio theory of, 1405. 

— - ideas on, 793. 

— objection raised to the hypothesis 
of cdootrolytio dissociation in, 1148. 

— osmotic pressure of salts in, !!Ebab'S., 
344. 

The dissociation hypothesis of 

Arrhenius, 255, 521, 638, 874, 966, 
972, 1145, 1406, Peoo., 1801, 105. 
Solutions, aqueous cone sugar, o^oscopic 
behaviour of, 972. 

association oarsas dissociation in. 

072. 

— coUoldal, nature of, 1412. 

dilute aqueous, of dectrolytes and 

non-electrolytes, freezing points of, 
971. 

— c^oBcopy of, 971. 

— , hinetio, molecular theoiyof, 
687. 
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Solutions^ dilute, tihermal potential of, 
786. 

magnetic rotation of, Prog., 1890, 

141. 

nature of, PrOO., 1891, 106 — ^109. 

• of certain salts, variation of density 

Trith the concentration of, 254. 

of double softs, 973. 

reduction of the results of experi- 
ments on, mth special reference to the 
hydrate theory of solution, 973. 

salt, change of colour of, 1319. 

specific heats of, 1406. 

strength of, estimated by their 

refraction, 1805. 

sulphuric acid, 973. 

vapour pressures of, 386. 

Solvents, distribution of a substance 
between two, 1148. 

Sophora fommkosa^ alkaloid from, 335. 
Sorbinose, estimation oi, 1143. 

Sorbitol, d- and 1-, configuration of, 
1176. 

1-, 668, 1173. 

Sorbose, formation of, from the juice of 
mountain ash berries, 658. 

Sorghum seed, composition of, 240. 
Spartetoe, 842. 

Speoifio gravities of oxygen, hydrogen, 
and nitrogen, 1416. 

— gravity of a liqjuid, a function of 
its boiling point and molecular vrei^t, 
780. 

of frothy syrups, estimation 

of, 142. 

of blood in disease, 761. 

new method of estimat- 
ing, 1123. 

■ of solids, determination of, 

11 . 

of sulphuric acid of various 

degrees of concentration, 150. 

— of viscid substances, determi- 

nation of, 520, 1147. 

heat of meroury, 632. 

heats of some solutions, 1406. 

inductive capacity of deotrolytes, 

778. 

— — rotatory power of aconitine, 

Xbahs., 281. 

— of cane-sugar, action of 

inorgauic salts on, 283. 

* volumes of Hquids and their saiu- 
ra^d vapours, new method of deter- 
mining, Tracts., 37. 

$]peotEfis absoaeption of iodine solutions, 

874 . 

<— • new method of investigating faint 
bands in, 778. 

— bhxA »»d yellow chloiophyll, 
to 249. * » 


Spectra of clomcuts of the second 
periodic group, 965. 

of hydrocarbons, 773. 

ot the alkali inotaU, 137. 

relation between the lines of 

various, 1, 773. 

Spcctrometrical constants and chemical 
constitutiou of opichlorhydrin, acet- 
aldehyde and paracoialdehyde, and 
benzene, relation between, 630. 
Spectrum, absorption, of liquid oxygen, 
773. 

emission, of the ammonia-oxygen 

flame, 1305. ^ 

of oil of turpentine, 2. 

spark, of gadolinium chloride, 2. 

Spermine, 415, 588, 750. 

identity of, with diethylcncdi- 

amine, 169. «*,. 

nou-idontity of, with x>iperazine, 

588. 

Spleen, iron m the, 848. 

Spiegeloisen, the carbon of, 646. 

Spirits, aualysis of, 603. 

estimation of fusel oil in, 022. 

influence of extractive matter on 

the real alcoholic strength of, 865. 
Staohyose, 1446. 

Stannic acid, lakes formed by, 807. 

— chloride, vapour pressuros and 
molecular volumes 6f, TBAsrs., 911. 
— -etliide, molecular refraction and 
dispersion of, Trajsts., 296. 

Stannous chloride, molecular refraction 
and dispersion of, in solution, Trars., 
596. 

solutions, estimation of free 

hydrochloric acid in, 241, 

Star-anise, composition of tho fruit and 
seeds of, 957. 

Starch, 83, 281. 

action of potassium permanganate 

on, 537. 

conversion of, into dextrin by tho 

butyric ferment, 659, 1446. 

conversion products of, during 

germination, 857. 

esiimation of, 127, 866. 

effect of dissolving in hot glycerol, 

165. 

fennentation of, by the butyric 

ferment, 660. 

formation of, fifom formaldehyde, 

1589. 

formation of, in the grain of 

wheat, 1285. 

in leaves, influence of internal 

causes on the presence of, 604. 

influence of salt in the formation 

of, In vegetable organs containing 
chloropbyU, 856. 

influence of salt on the quantity 
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of, contained in the vegetating organs 
of ZepidUim sativimf 1133. 

Starch, new fermentation of, 1284. 

potato, acidity of, 358. 

Starch-grains, action of diastase on. 

within the plant, 605. 

Steam, dissociation of, 143. 

Stearic acid, a-amido-, 1386. 

— a-bromo-, 1336. 

— — isonitroso-, 541. 

new derivatives of, 1335. 

Stearin, stearic acid, paraffin, and wax, 

analysis of a mixture of, 1400. 

Steel, detection and estimation of small 
quantities of aluminium in, 501. 

estimation of manganese in, 963. 

estimation of phosphorus in, 363. 

molecular changes in, 1308. 

— - passive state of, 250. 
Stereochemistry of the chlorhydrins, 706. 
Sterilisation of organic liquids, use of 
liquefied carbonic anliydnde for, 834. 
Strontium, calcium, and barium, sopa- 
ratiou of, 111. 

*— chloride, vapour pressure of, 782, 

detection of, in prebeuce of liriimi, 

364. 

hydride, 1156. 

salts, soluble, physiological action 

of, 99. 

— separation of barium from, 110. 

— tangstovanadates, 18. 

— zircoualo, 1432. 

Strycbnic acid, 1262. 

1 — metiiiodide, 1262. 

Stryohuine, 1262. 

— action of, 486. 

— distillation of, with lime, 66. 

— meltiug point of, 86. 

— - muoate, TaaKS,, 754. 

— triohloro-, 86. 

Htrydmol, 1262. 

Suberin, 465. 

Suberinio acid, 468. 

Substitution, direct, in the aromatic 
serioB, 429. 

Substltution-derivativos, formation of, 
Buoo., 1891, 62. 

Sucoinamio acid, 175. 

Suooinazono, 1502. 

Suooxuio acid and its bromo-derivatives, 
bromination of, 1191. 

_* decomposition of, by sun- 
light in presence of a uranium salt, 
1018. 

_ monojjmes of, 823, 1191. 
siibslituidon derivatives of, 

891. 

synthesis of alkyl derivatives 

of, 1192. 

Sneoinio aoid-derivatives, explanation of 
isomedsm in, 892. 


Succinic acid-group, dynamical hypo- 
thesis in its application to, 892. 

_ iJieoretical results of 

study in, 892. 

Succinic acids, dioximido-, 825. 

a- and j8-oximido-, 824. 

anhydride, jS-oximido-, 825. 

Succinimide, action of hypobromitos on, 
1216. 

Succinodipheuyldibydrazine, 1502. 

Sugar, cane-, action of certain inorganic 
salts on the sp. rot. power of, 

283. 

and milk, molecular refrac- 
tion and dispersion of, in solution, 
Tbj^ns., 591. 

cryoseopic behaviour of 

aqueous solutions of, 072. 

estimation of, TuAiffs., 46. 

— estimation of, in soap, 1568. 

— inversion of, by hydrochloric 

acid, 535. 

estimation of, in blood, 218, 504, 

1399. 

estimation of, in milk, 127. 

~ estimation of, in wines, 1657. 

estimation of, iu urine, 1559. 

— - from the pectin of plums, 413. 

— fruit-, reduction of, 412. 

grape-» and its isomorides, configu- 
ration of, 1173, 1445. 

influence of inactive sub- 
stances on tbo rotatory power of, 
1178. 

in beetroot, loss of, 108. 

— - in blood, destruction of, 596- 

* — effect of medicines, especially 

of valerian extract, on the des&uotion 
of, 764. 

— invert, estimation of, in molasses, 
769. 

rofraetive power of, lOOO. 

— rotatory power of, 1178. 

— milk-, estimation of, 1298. 

— liroduction of tannin from, in 
plants, 104. 

' raw, estimation of ash in, 127, 
1297. 

■*— solubiUiy of, in mixtures of water 
and alcohol, 536. 

— wood-, 650. 

Sugar-beet, experimental plots of, at 
Orignon iu 1890, 493. 

Sugars, action of, iu the organism, 
1526. 

— > estimadou of, with oop^ potas- 
sium carbonate solution, 1298. 

— in mushrooms, 103. 

— oximes of, 664. 

— present in fungi, 954. 

j *— use of phen;^hydrazme for the 
[ estimadon of, 1143. 
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Sulphanilic acid, action of carbamide on, 
1066. 


- — action of picric clilorido on, 

Tbaits., 717. 

Sulpbamlide, 569. 

Sixlphauilidocarbamic acid, 1066. 

Solpbates, magnetic rotation of, Pboo., 
1890, 143. 

titration of, 115. 

Sulphides, inorganic, estimation of 
sulphur in, 107. 

native, formation of, 1434. 

Sulphines, aromatic, 714. 

Sulphite Hquor, 43. 

Solphobenzeneazo-ar.-octohjdro-a- 
naphthaquinolme, 1260. 

Sulphobenzeneazo-ar.-octohj dro-jB- 
naphthaqumohne, 1514. 

Sulphobenzeneazotetrahjdro-a-napli- 
thaquinoHne, 1259. 

Snlphobenzenediazoamidomethylpara- 
toluidme, 1203. 

Sulphobenzenediazoamidotetrahydro-3- 
methylquinoline, 1255. 

Snlphobenzidorthocarboxylic add, 1058. 

Snlphonal, influence of, on pxoteid 
metabolism, 1523. 

Solphonamio acids, aromatic, 569. 

Sulphonation of quinoline and phenol, 


891. 


Sulphone derivatiyes, 1067. 

Sulphones, hydrolysis of, 180, 1229. 

stability of, towards aJhaUs, 1068. 

substituted, 567. 

nnsaturated, 1067. 

Sulphonio acids, aromatic,* method for 
the isolation of, 1226. 

chlondes, behayionr of, towards 

thiophenols and thioalcohols in pre- 
sence of aUcaUs, 720. 

iodides, aromatic, 718. 

action of zinc ethyl on, 

719. 


Sulphonio-group, catalytic reduction of, 

Sidphoparatoluic acid, ortho-, and its 
dmyatiyes, 1228. 

>— anhydride, ortho-, 1229. 
Sul;^ 0 {dL^ylazoethyl-a-naphthylamine 


Sulphopheuylazo-a-naphthol, para-, 

Sidphophthalio acid, a-, 1064. 

Sulphur, mystalliue form and optical 
properties of Engers crystalline modi- 
. flcation of , 977. 

— - dichloiide, molecular wdght and 
refcactiye enexigy of, 149. 

— Tahimetido estimation of, 

617 . 


Snlj^hur, estimation of, in inorganic 
sulphides, 107. 

— - estimation of, in iron, 1549. 

estimation of, in pyrites, 406. 

in coal, estimation' of, 1137. 

Magnus’s “black,” 877. 

momcular weight of, in solution, 

260. 


“ neutral,” and metabolism, 1523. 

— not combined with hydrogen in 
illuminating gas, detoctiou of, 862. 

— occurrence of in marine muds and 
nodules, and its bearing on their mode 
of formation, 994. 

— presence and function of, in plants, 


property of, 1410. 

— selenium and tellurium, isomorph- 
ism of, 1417. 

two new modifications of, 976. 

vaijoiir density of, 381. 

Sulphuric acid, action of, on metals, 260. 

— free, detection of, in wines, 

768. 

— — free, in chalybeate waters, 
1440. 


in natural and plastered 

wines, 1551. 

mode of combination of, in 

X>laBtered wines, 768. 

— — of yarions degrees of oonoen- 
tration, ^oifio gravity of, 160. 

— ^rification or, for Ejeldahl’s 

process, 617. 

— solutions, 973. 

properties of, Peoo., 

1891, 105. 

volatility of, at ordinary 

temperatures, 977. 

Sulphuric add diamber exit gases, test- 
ing, 497. 


buxio an^dxide, action of phos- 
pnorus on, G&aks., 231. 

compounds of oxides of phos- 

phoros with, Tnairs., 280. 

Sulphurous anhydride and hydrogen 
sulphide, estimation of, 498. 

disinfeotmg powders, analysis 


waters, analysis of, 116. 

Sulphuryl chloride, function of the 
chbzine in, Pboo., 1891, 60. 

holoxide, 978. 

— peroxide, 978. 

Superphosphate, b^viour of sandy soil 
towards, 105. 

Sape^bosphates, Bdgian method of 
estimating the soluble phosphoric add 
in, 1289. ^ 

estimation of water in, 110, 

— the soluble phosphoric add com- 
pounds of, 880. 
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Surface, free, of liquids, 1160. 
Surface-tension of the halogens, 257. 
Sweat, excretion of nitrogen in the, 
360. 

of the horse, 349. 

Swedes, digestibility of, 695. 
Sychnodymite, a new cobalt ore, 1167. 
Syrups, frothy, estimation of the sx>cciilc 
gravity of, 142. 


T. 

TaherncBniontana sphcBroearpat alkaloid 
from, 337. 

Taehy^te, synthesis of, 403. 

Taenite, 27. 

Tallow, analysis of, 130. 

saponification of, 1144. 

Tamariigite, from Tampaca., 143G. 

Tannic acid of oak wood, 1061. 

Tannin, 70. 

beliaviour of, in plants, 104. 

— conversion of, into benzoic acid, 
1481. 

detection of, in plants, 770. 

detection of, in urine, 964. 

estimation of, in hops, 870. 

estimation of, in tea, 132, 1802. 

estimation of, in wines, 1399, 

1567. 

— - extracts, action of phonylliydr- 
azine on, 70. 

molecular weight of, 146. 

of algarobilla and myrobalans, 

918. 

Tannins, decolorised, manufacture of, 
70. 

— origin of, 1396. 

Tantalite from the Black HBls, South 
Dakota, 886. 

Tartar, 372. 

Tartaric amd, combinations of, with 
potash or soda in solution, 1019. 

— — comparison of methods for 
estimating, 128. 

— — constitution of aqueous solu- 
tions of, 1018. 

— — estimation of, 129. 

ostiniation of, in the crude 
products of tartarie acid factories, 
129. 

— estimation of, in wine, 371. 

free, estimation of, in wines, 

1399. 

— inactive, formation of, by the 

oxidation of phenol, 1020. 

sensitive reaction of, 867- 

— acids, dextro- and Iffivo-, thermo- 
chemistry of, 969. 

Tartrate solutions, ipolarisation of oeir- 
tain, 249. 
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Tarimtes, xobvtorr dispi^raion of, 114S. 

thermochemistry of, 967. 

Tea, amount of theine in, 358. 

Chinese, examination of, 1302. 

Cbtimation of caEemo in, 372. 

estimation of tanniu in, 132, 1302. 

estimation of thehio in, 134 3^3, 

964, 1302. 

TcUurimn, detection, separation, and 
estimatioQ of, 242. 

sulphur and selenium, isomorph- 
ism of, 1417* 

volumetric estimation of, Tbans., 

68, 238. 

Temperature, effect of, on refraction 
and dispersion, Tbans., 290. 

influence of, on germinating barley, 

Tbans., 665. 

influence of, on refractive power, 

Pboo., 1891, 113. 

influence of, on the limits of the 

explosion of gaseous mixtures, 975. 
Temperatures, oiitioal, determination of, 
779. 

Terbia, equivalent of, 17. 

Terebeiithone, action of aluminium 
chlonde on, 1084. 

action of bromine on, 1086. 

amido-, action of phthalio anbydr- 

ide on, 1086. 

hydrochlorides, Tbaitb., 728. 

I oxidation of, in sunlight, Tbaks., 

311, 316. 

thermochemistry of, 1316. 

Terebie acid, action of alcoholic am- 
monia on, 1384. 

— aofdon of aniUne on, 1384. 

Terephthalic acid, heats of combustion 
and formation of, 376. 

hydro-, heats of combustion 

of, 1147. 

— - acids, bromonitro-, 1066. 

Tezpone, a uew, 1086. 

hydrate, molecular refraction and 

dispersion of, in solution, Tbans., 691. 

in the oU from compressed gas, 

1085. 

Terpoues, 217, 1078, 1240, Tbaks,, 811, 
648, 725. 

and allied oompouuds, Tbaks., 

all. 

— ■ and ethereal oils, 217. 

— general account of the, 1078. 

— olefinio, 666. 

—-—presence of ethylene linkings in, 
464, 1084. 

Terpenylio acid, dry distillation of, 79. 
Terpnene dihydroohloride, moleotilar 
refraction and dispersion of in soLu- 
iaon, Tbaws., 591. 

Terpine, 1084. 

Terpinene, 1084. 
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Tetrabenzylacetonedicarboxylic acid, 
674 . 

Tetaracetyldiamidotliymol, 388. 

acetate, 188. 

Tetracetylethyldiresorcinol, 76. 
Tetiadecylnudonamic acid, 821. 
Tetradecylmalonic acid, 821. 
Tetradyimte from Anzona, 154. 
Tetragalactangeddio acid, Tbans., 

1069. 

TetialiydrO'l-ainidoq'ainaldine, 1256 
Tetxahydrobeiizoic acid and its den'va- 
tiyes, 1053. 

Tetrahydrobenzoio acid, A^-, 1483. 
Tetrabydrobenzoic add. A®-, denvatiyes 
of, 1482. 

Tetialiydro-l : S-dimetbylqtiinolino, 
1255. 


Totrahydro-l-methylqainoline, 1253. 

S-amido, 1254. 

T6t»i.bydro-3-inethylqmnolme, 1254. 

— l-amido-, 1255. 
Tetraliydio-l-inetbylqiiiiioline-3-azo- 

benzenestdpbonic acid, 1254. 
Tetpabydro-3-ttiethylqninoline-l-azo- 
benzenesxdpbonic acid. 1255. 
Tetndiydro-l-mothylqumolinesulplionic 
add, 1257. 

Tetrahydro-l-meiihylqninoline-S-stilph- 
onic add, 1257- 

01?etTab7dTO-3-naethylqidnoliiiesi]lpIionic 
add, 1257. 

Tetrahydro'/S-xiaplitliaquinaldme, 1511. 
TetnbydTo-a-naphthaqiunolme, 1258. 

paramido-, 1269. 

Tetrabydro-i8-iiapbthaqmnoline, 1510. 
Tetrahydro-c-napbtlioic add, err-, 1380. 
Tetrahydxo-iB-naplithoio add, 1881. 
Tetrabydronapbthylene chlorhydriD, 
1072. 

oxide, 1073. 

Tetrahydtonapbthylphenol, 571. 

pei^ of^ TeIns , 194. * ^ 

Tetrabydroquinaldine and benzaldo- 
byde, condensation of, 1102. 
Tetrabydroqniuoline, benzyl doriyatiyes 
of, 88. 

oonyersion of, into isatin, 722, 

— bomolognes of, 1253. 
Tetrabydroierepbtbabc add. A*-, beats 

of oombni^on and formation ot 376. 


Tetorsbydrosyantbraqumolmo, 1240. 
Tetrabydroxyaatbraqninone, 935. 

— boiling point of, 1240. 
O^etandLydroxybutanetnearb acid, 

'Tel^ydraaTdipbt^ 1372, 

1373, 


Tetrameiboxyqninbydrono, tetracblor-, 
905. 

Tetramotb'^lbcnzhydrolctricarboaqrlic 
acid, 1372. 

Tetrametbylbonzidine, 457. 

Tetrainetbyldiamidocblorotboxyquin- 
ono, 004. 

Tetramethyldiamidodipbonyltolyl- 
methano, paraniiro-, 727. 

Tetramotbyldianiidopbenyltnotbane, 
action of sulphur on, 189. 

Tetrametbylene glycol, 164, 

Tetrametbylenedinitraminc, 164. 

Tetiametbylglutaramidme platinoclilor- 
ide, 62. 

TetrametbyliaoalJylene, 997. 

Tetrametbylsuccmic acid, 290. 

Tetramethylsuccinunxdo, 290. 

Tctramotbylsuccmpbenylimide, 290. 

Tetraixunoncuprammomum bromide, 
399. 

Tetraphenylcrotoloctone, action of aloo- 
bolic ammonia on, Tbavs , 144. 

action of mctbylammo on, Trans., 

147. 

Tetrapbenylpyrrolone, reduction of, 
Trans., 145. 

Tetrapropylglutaramidino deriyatives, 
62. 

Tetrapropylsucdnimidine Salts, 37. 

TetrarabmantrigaJACtangeddic add, 
Trans., 1035. 

TetratHooarbamidammonimn bromide, 
Trans., 384. 

chloride, Trans., 386. 

iodide, Trans., 385. 

Tetrazodipbenyl, 570. 

Tetrazodipbenyldisulpbonic acid, 930. 

Tetiazotic acids, 1038. 

Tctretboxyquiuhydrone, tetraolilor-, 905. 

Tetretbyl paraoluoroquinoncdirndonate, 
455. 


— paradxcliloroquinoldimalonato, 455. 

paramidoquinonodnnalonato, 465. 

Tetrethylacetonodicarboxylic acid, 674. 
Tetrotbylammonium bromide and 
iodide, compounds of yritb tbioearb- 
amide, Trans., 387. 
Tetretbyldiamidopbciiylditolylmotbane, 
mtro- and amido-dcriyatiyea of, 728. 
Totretbylglutaxamidme platinochloride, 


Tetrethylsnocmamidine bydroobloride, 

87. 


Tetretbylsuodnimidine 


bydroobloride, 


Tetrio add, 1182, 1187. 

— — and its bomolognes, 1187. 
Tetrole-rings, constitution of, 1195. 
Thalbum, action of nitrosyl obloride on. 
Trans., 657. 

diloroobromate, 1422. • 
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Thallium oliromato, reactions of, 1422* 

— estimation of, 1205. 

iodide, solubility of, 1296. 

potassium sulphide, action of hy- 
drogen on, IG. 

Thoba'ine, physiological activity of, 762. 
Thelne, amount of, m tea, 358. 

estimation of, in tea, 134, 372, 

964, 1302. 

Thermal expansion, method of deter- 
mining, for equal quantities of heat, 
142. 

potential for dilute solutions, 78G. 

Thermochemistry of aspartic acid, ma- 
i* Ionic chloride, and tartrates, 067. 

of bibasic organic acids, 968. 

of doitro- and Iseyo-tartaric acids, 

960. 

of fats and fatty adds, 11. 

— — of humic acid fix)in sugar, 145G. 

of organic chlorine compounds, 

1310. 

— of platinio chloride and its com- 
pounds, 96C. 

— of products of oxidation of uric 
acid, 1448. 

— of propionic acid and olkali pro- 
pionates, 1813. 

of the enmpheno aeries, 1313. 

Thermochemistry. See also Uoat. 
Thermomotor, ])laiiiium, determination 
of boiling and freezing points by 
means of, 251. 

Thermometers of Jena glass, rise of the 
zero point of, 8. 

platinum, standardising, 1146. 

Themxonatrite from Vesuvius, 28. 
Thiamidcs, action of aldehydes on, 831. 

— action of alkylono bromides on, 701. 

action of ethyl enediamine on, 1003. 

Thianhydro-oompounds, formation of, 

1048. 

Thiazolc, f*-bromo-, 746. 

— — " ft-oMoro-, 745. 

Thia zole-a-oarboxylio acid, p-auiido-, 743. 
Tjiiazole<;donvutives from broiuopyruvic 
acids and from ethyl bromaceto- 
acetato, 742. 

Tbiazolodicarboxylio acid, ju-amido-, 224. 
Thiazoles, 220. 

— uiti^so-derivativos of tlio, 1515. 
Thiazolo-sorios, diazo-oompoimas of the, 

225. 

Thiazolotriazolo, 1516. 

Thiazolo-yellow, 105. 

Thiazoline, /i-nitrosoimido-, 1515. 
Tblazylaoetic acid, ^-amido-, 748. 
TbiSnyloximjdoacctic acid, /3-, 444. 
ThiSnylphenylkotoximes, 446. 
Thxoaldiwydes, aromatic, 1050. 
!]M)ooxbamido and methyl- and oihyl- 
animonium salts, Tbaks., 391. 
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Thiocarbamide, benzyl derivatives of, 
Tbaks., 551. 

compound of triethylammonium 

bromide with, Traks., 390. 

compound of, with diethylammo- 

nium bromide, Tuans., 389. 

compounds of, with ammonium 

haloid salts, Tuans., 384. 

compounds of, with tetreth}lam- 

inonium bromide and iodide, Tbans., 
387. 

constitutiou of, 548, Tuans., 394- 

methylene derivatives of, 1339. 

new additive compounds of, 

Trans., 383. 

Tbioearbomides, 1474. 

action of hydroxylamine, ethoxyl- 

amine, and benzyloxylamine on, 558. 

aromatic, preparation of, Trans., 

196. 

substituted, action of acetic 

anhydride on, Tbans., 396. 

and ammonium bromide, 

Tbans., 386. 

Thiooarbothamidophenol, 53. 
Thiooarbimidcs, action of, on hydroxyl- 
amiuc, 1222. 

Thiocarbomcthylorthamidophenol, 54. 
Thiocarborthaniidophcnol, 52, 63. 
Thiocyanamidocinnamio arid, ortho- 
motor, 199. 

Thiocyanates, alkali, decomposition of- 
1170. 

metallic, electrolysis of, 1170. 

Thiocyanic acid, rooction of, 128. 
ThiocyanopropylphthaJimido, 1473. 
Thioflavin, 196. 

Thionyl bromide, 716. 

Thionylamines, 310, 715. 

Thionylaniline, 810, 715. 
Thionylbenzidino, 717. 
Tbionylohloranilines, 717. 
Tluonylethylaminc, 718. 
Thionylme&ylanLLlno, 74. 

nitroso-, 74. 

Tliionylcitranilines, 717. 
Thionylorthotoluidine, 7X7* 
Thionylphenylhydrazono, 717. 
Thionyltribromanilino, 717. 

Tbiopnen, behaviour of, with phenyl- 
hydrazine, 1342. 

TUiophenic arid, a-, heats of combustion 
and formation of, 376. 

TMophens, brominated, oxidaUon pro- 
ducts of, 427, 898. 

Thiosulphate, test for, in sodium hydro- 
gen carbonate, 498. 

Thiosulphates, 879. 

Thiosulphonates, action of phosphoric 
chlonde on, 927. 

TMosulphonie arids, aromatic, 7l9. 

— action of reagents on, 719. 
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Thiosulphouic acids, aromatic, and 
aliphatic, 926. 

Tliiosnlphomc acids, aromatic, thioan- 
hydridcs of, 924f. 

Thiouramidocinnamic acid, ortho-, 198. 

par^, 199. 

Thionramidoximes, condensation pro- 
ducts from, 560. 

Thiourinuric add, 742. 

Thioyanadates, 989. 

Thioxanthone, 1058. 

Thoxium dioxide, action of ma^edimi 
on, 802. 

— hydride, 802. 

Thymol, 899. 

— hyOTOscopic hehaTionr of, 1497. 

T — orfehobromo-, 899, 900. 

test for, 370. 

Thymol-denyatiyeB, constitution of, 46, 
188. 

Qliymolorthosulphonic add, parahromo-, 
potassium salt of, 899. 

salts of, 899. 

Thymolparasulphomc add, orthobromo-, 
899. 

Thymoquinone, 2-bromo-, 899. 

dioxime, ^7. 

Thymoquinone-deriTatiTeB, constitution 
of, 47,297. 

Thymyl acetate, dinitro-, 47. 

— benzoate, dinitro-, 46. 

Timbo, poisonous constituents of, 938. 

Timboln^ 938. 

Timbole, 939. 

Tin, action of nitro^l chloride on, 
Teaks., 661. 

and antimony, separation of, 366. 

detection and estimation of, in 

corpses, 121. 

gold, and cadmium, freezing point 

of tnple aUoys of, Teaks., 936. 

ores, diy assay of, 247, 502. 

— -oxide, action of magnesium on, 
802. 

Tin-lead alloys, melting points of, 641. 

Tin-zinc alloys, 267. 

Tin-zine-bismuth aUoys, 1158. 

OUsBue fibrinogens, 1524. 

Tissues, deposits of iron and glycogen 
in the, 1274. 

Titanic anhydride, action of magnesium 
on, 8(^. 

Tlta^erous garnet from N’orth Caro- 
ling 155. 

Titanite from Magnet Cove, 

1380. 

THnauum, detection and estimation of, 
1296. 

— estimation, of, in rock analysis, 
768. 

— to^iaohloride, molecular refraction 


Tobacco plants, the climatic conditions 
for the development of nicotine in, 
858. 

Tolhydrylamine, para-, 1479. 
ToUiydrylcarbamide, para-, 1479. 
Tolualloxazine, 1342. 

Toluamide, a-, 59. 

— tti-chloromcta-, 1344. 
Toluazophenine, 1046. 

Toluene, oonsccutitiTe letramido-, 192. 

orlhoohloro-orthoniiro-, Tk\K8., 

1017. 

orthonitro-, 1197. 

— parahromo-, action of chlorine on, 
44, 1020. 

sulphate, tetramido-, 192. 

Tolueueazochlorobenzone, ortho-, 557. 

para-, 556. 

Tolueneazophenyl, meta-, 657. 

ortho-, 556. 

Tolueneazophenyl phosphate, ortho-, 
557. 

— para-, 656. 

Toluenecinnamene, 207. 
Toluenedisulphothiosulphonic anhydr- 
ide, 924. 

Tolueneopthosulplionic acid, parafluoro-, 
1226. 

Tolueneparasulphonic diloride, con- 
densation of amido-aoids with, 203. 
Toluenes, 1:2:4- and 1:8:4-, ixco- 
paration of, 1462. 
Toluenesulphonamide, para-, 1227. 
Toluenesulphonic amd, para-cliloro-, 
hromo-, and lodo-, 1227. 

— paranitro-ortlio-, 73. 

— iodide, para-, 718. 
Tolucnesulphoiluosulxihonio aiihj dride, 

924. 

Toluenethiosulphonates, action of ethyl 
chlorocarbonato on, 926, 027. 
Toluenetliiosulphonic t hioauln dride, 

924. 

Toluic add, w-amidoniela-, 1346. 

w-oliloroinefa-, 1344. 

— disulphaminepara, 1375. 

Toluidine allocmnamate, ])ara-, 833. 
dmitromota-, 187. 

— meta-, nitration of, 692, 

metachloropai*a-, 1466. 

ortho-, ortho- and para-uitro- 

deriratives of, Teaks., 1013. 

ortho-, Bulphonation of, 1490. 

orthonitrometa-, 187. 

orthonitro-ortho-, reduction of, in 

alkaline solution, Teaks., 1015. 

paranitro-ortho-, reduction of, in 

alkaline solution, Teaks., 1015. 

thionyl^ura-, 810. 

Toluidmes, nitro-oriho-, displacement of 
the amido-group in, by chlorine. 
Teaks., 1017. 



INDEX OF SUBJECTS, 


im)7 


Tolnlclines, oHlio- and pava-, compounds 
of metallic sulphites with, 1031. 

ortho-, para- and ortho-nitro-, re- 
duction of, in acid solution, Trans., 
1016. 

Toluidinemctasuli^honic acid, ortho-, 
1490. 

para-, 1490. 

Toluidobenzoic acid, metamidopora- 
(ortho), 306. 

(para)-, 306. 

metanitropara(ortho)-, 306. 

(para)-, 306. 

Toluidoethylphtholimide, ortho-, 1207. 
para-, 1207. 

Toluidotricarballylic acid, ortho-, 680. 
Tolu^uinaldine, ortho-, oxidation of, 
1093. 

Toluquinoline, amidopara-, 325. 

ainidortlio-, 327. 

nitro-ortho-, 327. 

nitroi)ara-, 325, 327. 

orthnmldochloropara-, 327. 

orthamidopara-, 327. 

orthonitropara-, 327. 

Toluyl isocyanate, meta-, 201. 
Toluylohlorisoquinolinc, ineta-, 202. 
Tolu^lcyauocaniphor, ortho-, 1109. 
Toluyldioxamide, 908. 
Toluylewoamklinedinielhoxybonzonyl- 
oarboxylic acid, 746. 
Toluylenediauiiiie, dinitronieta-. 192 

physiological action of, 1281. 

Tolu^lenediamiaebenzylidencsulphonic 
acid, metapai’a-, sodium salt of, 721. 
Toluyienedimelhoxyphthalaimdoue, 

746. 

Toluylenedioxamcthoue, 907. 
Toluyleiiediuxanilc acid, 908. 
ToluylnitromeUiauo, ineta-. 201, 
Toluylthiamide, ortho-, 701. 

para-, 702, 

I'olyl othjyl ketone, para-, and its nitro- 
derivativos, 1052. 

— methyl ketone, pava-, derivatives 
of, 1021. 

oxidation of, 

1364. 

•— naphthyl sulphides, 1 238. 

phenyl ketone, para-, storeo- 

oheuiical isomorides of, 68. 

Tolylucotiu acid, para-, metanitro- and 
dimetonitro-, 1363. 

preparation of, 1366. 

Tolylallylsemithioearbazide, ortho-, 550. 

— para-, 550. 

XolylallyJsulphono, para-, 1067. 
Tolylazoi>aracrescloU, para-, 214. 
Tolylazoparaeresol, ortho-, 213, 
Tolilazo^ihenetol'l, ortho-, 212. 

para-, 212. 

Tolylazophenol, ortho-, 212. 


Tolylazorthocresol, ortho-, 212. 

para-, 213. 

Tolylbenzyloxythiocarbamide, ortho-, 
558. 

Tolylbromacetic acid, para-, 1366. 
Tolylcyanamide, ortho-, 558. 
Tolyldihydrotolutriazine, para-, 841. 
Tolyldisazophenol, ortho-, 212. 
Tolyldisazorthocresol, ortho-, 212. 

para-, 213. 

Tolylglycocine, para-, fusion of, with 
alkalis, 928. 

Tolylhjdrazoparacresetoil, para-, 214, 
Tolylhydrazoparacresol, ortho-, 213. 
Tolylhydrazophenetoil, para-, 212. 
Tolylliydrazorthocresol, para-, 213. 
Tolylhydroxythiocarbamide, ortho-, 538. 
Tolylimido uethylene ethylene bisulph- 
ide, para-, 895. 

Tolylindigo, ortho-, 837. 
Tolylisoquinoline, 202. 
Tolylmethylbenzylhydroxypyrimidinc, 
para-, 470. 

Tolylmethylethylhydroxypyrimidine, 


iiara-, 469. 
'oly 






Tolylmethylpyrazoloncketoparatol^^l- 
hydrazone, para-, T&ans., 340. 

Tolylorthophenylenoguauidme, pam-, 
1470. 

Tolylorthotoluyleneguanidine, 

1470. 

Tolyloxamethane, amido-, 907. 

Toljloxamie acid, amido-, 833. 

Tolyloxamide, amido-, 834. 

Tolyloxanihde, amido-, 834. 

Toljlphonylhydroxypyriimdine, 

Tolylphenylkotoxime, meta-, 1480. 

— ortho-, 1480. 

Tolylpiperidinc, 1-para-, 1244. 

Tolylpropylene, jff-para-, 1021. 

Tolylpropy lenepseudosemithioca vho/. ide, 
ortho- and para-, 650. 

Tolyithiazolino, p-ortho-, 701. 

pai*a-, 701. 

Tolflthiooarbamide, para-, action of 
acetic anliydnde on, TjaA>h., 403. 

Tblylthiocarbamide, meta-, pivpimtiou 
of, Trans., 403. 

ortho-, preparation of, Tji.\xs. 

402. 

— p- para-, preparation of, Tea ns., 404. 

Tomatoes, composition and auatoinieal 
structure of the fruit of, 955, 95th 

Tourmaline, chemical nature of, 21. 

Toxalbumin secreted by the microbe 
blennorhagic pus, 1521. 

Toxicological observations, 772. 

invostigatious, detection of mcieuvy 

in, 8 14. 

Transfusion of mixtures of blood and 
salt solution, 347. 
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Trees -witli red leaves, cliloropliyllic 
assimilation of, 102, 

Trehalose, 1000. 

in mushrooms, 103. 

Triacetic add, ^-lactone of, Tbavs., 

m. 

action of bromine on, 

iBAjsrs,, 612. 

reactions of, Tbai^S., 614. 

Tiiacetin, preparation of, 1183. 
Triacetyldiamidothymol, 188. 
Tdacefylethenyltetramidotoluene, 192. 
Triaceijlgallamide, 1220. 
Triacetylgentisetn, 1244, 1386. 
Trianisin, 708. 

Triarabinantetragalactangeddio acid, 

Tbans., 1071. 

Triarabinantrigalactangeddic acid, 

Telaxs., 1037. 

Triazine-derivativeB, nomenclature of, 
Tbajys., 679. 

Triszines, nitro>, reduction of, Tbaks., 
701, 

Bubstituled, preparation of, 

Tbaks., 679. 

Triazine-series, Tbaks., 678. 
Triazobenzene, 696. 

Tribenzamide, 58. 

Tribenzoln, 708. 

Tribenzoylpropane, 1:2:3'', 681, 
Tribenzyl phosphate, 1015. 
Tribenzyhmiine, action (xE bromine on, 
189. 

boiling point of, 1240. 

ODribrassidin, heats of combustion and 
formation of, 11. 

Tricalcium phosphate, action of, on 
monocaldum phosphate, 880. 
Tricarballylic acid, 680. 

new synthesis of, 428. 

Tricarballylorthotolnidic add, 680. 
TncarballylphonylhydrozicUc acid, 680. 
Trioresotixi,708. 

Tricyclic systems, reduction of, 1268. 
Tridymite, preparation of, 22. 

Trierudn, heats of combustion and 
formation of, 11. 

Triethoxybutane, 286. 

Trlethoxypropane, 285. 

Triethyl aconitoxalale, 424. 
Trietliylamino, action of, on diisobutyl- 
amine oxalate, 377. 

“■ ■ ■ molecular refraction and dispersion 
Tbans,, 295. 

Triethylammoniuro bromide, compound 
of tbiocarbamide with, TsAisre., 890. 
Trietbtyienetetramine, 414. 
Triethylisoxazole, Tbakb., 432. 
Triathylsnlphine, derivatives, molecular 
wfiPMtive ene:^ of, 1303. 
%l»iM«ngeddxo add, Tbaks., 1048. 

of aromaitio adds, fOB. 


Trihydraziue dihydriodidc, 264. 
Trihydroxyalizarin-blues, 1382, 1383. 
Trihydroxyanthraquinoline, 1210. 
Trihydroxybonzenes, iormation oi 
tannins from, 1395. 

Trihydroxyglutarie acid, inactive, 1177, 
1446. 

Trihydroxytotmhydrobonzoic odd, 020. 
Trilaurin, heats of combustion and 
formation of, 11 . 

Tnmorite from Sweden, 404. 
Trimethylacetaldehyde, 008. 
Trimethylacetonitrile, polyineride of, 
1170. 

Trimethylaminc carbonyl iodoplathiito 
hydriodide, 1164. 

Trimethylcarbinol, 998. 

Trimotbylene, action of chlorine on, 150. 
chloro-, and some allied com- 
pounds, reaction capacity of, 888. 

cyanide, imidoetliers from, (Jl. 

molecular refraction and dis- 
persion of, Trans,, 205. 

— dichloro-, and its dibromide, 150. 
diphenyl ether, 1408. 

iodide, molecular refraction and 

dispersion of, Tbans., 205. 

mono- and dl-diloro-, action of 

bromine on, 888. 

phenol ethyl other, 1468. 

— relation between the spootrometri- 
oal constants and chemical coiislit ution 
of, 631. 

Trimethylenodiothylsulplionc, 181. 
Trimethylenedilolylauli dioue, 1229. 
Trimetliylethyl alcohol, 098, 

trimethylacetate, 008. 

Trimethylethylone, halogen dorivativoh 
of, 583, 810. 

Triinethylgtdlamido and its riMluction, 
1218. 

Trimethylgallyl alcohol, 1210, 
Triniothylguanicxl, 630. 
Trimolhylisoxazolo, Tkanm., 418, 420, 
Trimotliylpataphonyloued iu miiu^, 1032. 
Trimpthylsuccinic a(‘id, 838, 1016. 

*-*-^and dimothylgluforio ticid, 

relative proportios of, (ifJO. 

• acids, sterooisomcrio, 669- 

Xrimethylthiozolo, 223. 
Trimotliylxylidylammonium iodide, 
1205. 

Trimyristin, heats of combustion and 
fonnation of, 11. 

0Priphonyl-l-2-hydrona3>hthazoniuni 
hydroxide, [1-2-3-], IK 9. 
Triphonylmethano and its homologues, 
hydroxy-nitro-dorivativoH of, 1378. 
Triphenylmothoue-group, clyos of the, 
727 . 

Triphenylmethaneorthooarboxylio acid, 
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Trii)lienyHliiazolo, 222. 

Triplioiiyltriamidobenzene, nitroso-, 190. 

Triphon^ltrinitrophlopoglucinol, 1026. 

TOpropylamino, molecular refraction 
uud (liBporsion of, Tbavs., 296. 

Triquinyloarbinol, 1106. 

Triquinylmotliano and its derivatives, 
1106, 1262. 

Tristtlicylin, ^08. 

Tritotrahydroquinaldylmethane, 1103. 

Trithibnyi, 427. 

; lioxabromido, 428. 

• tribromo-, 428. 

Tritliienyltrisulphonic acid, 428. 

Trit olyltriamidobenzeue, nitroaotripara-, 
190. 

Tritopino, 227. 

Troilito, synthesis of, 990. 

Tropic acid, 749. 

Tropidino and its bromo-derivatives, 
90. 

Tropine, 1121. 

— nllocinnamate, 833. 

— aiiroohloridc, 1121. 

— cinnaTnato, 833. 

— mercurocblonde, 1122. 

oxidation products of, 749. 

Tnixillic a<*id8, atnido-, 1496. 

— niiro-derivatives of, 1495. 

Trypsin, inttuonce of temperature on, 

1271. 

Tx^itio enzymes, gelatin as a reagent 
for the detection of, 1623. 

Tuberoulin, proximate analysis of, 1283. 

Tungstates, action of platinic hyo^xide 
on, 1328. 

Tun^ton, new oxygen compound of, 

088 . 

Tungstovanadates, 18. 

Turkoy-red oil, 642, 666. 

_ estimation of fatty mat- 

ter in, 1660. 

T'urijcmtine, Taaits., 726. 

action of Iiydrogen chloride on, 

Tranh., 728. 

(let wl ion of petroleum in, 217. 

estimation of, in paints and 
vamisUoH, 1302. 

— ~ liydrochloi'ide, conversion of, into 
caiupliono hydrochloride, Tjuns., 
730. 

increase of rotatory power of, on 

keeping, Tkans., 726. 

sp, rot. pouer and sp, gr. of, 217. 

— oil of, detection of, in essence of 
lemons, 1497. 

oxidation of, in sunlight, 

Trans., 311, 316. 

- oils, Trans., 311. 

Ti/lopJiora aHhnatwa, alkaloid from, 

’ 1266. 

Tjlopliorino, 3207. 
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Tyrosine, condensation of, with benzene- 
sulphonic chloride, 203. 


u. 

Ulexinc, 946. 

and cytisine, differences bct^ieen, 

334. 

Ulti*amarine, artificial, discoveiy and 
early manufacture of, 400. 
Umanganite from the Argentine, 1435. 
Umbefliferoneacetic acid, i3-, 672. 
Uramidocinnamic acid, ortho-, 198. 
Uramidotolyloxamethane, 908. 
Uramidotolyloxamic acid, 834. 
Uramidotolyloxamide, 908. 

Uraniiiite, occurrence of nitrogen in, 
527. 

Uranium, detection of minute quantiticb 
of, 360. 

Belenitcs, 262. 

Urea, acetate, 1448. 

elimination of, in fever, 1530. 

estimation of, 132, 133, 759, 1561. 

estimation of, in urine, 512. 

excretion of, in liver diseases, 768. 

influence of muscular work on the 
output of, 360. 

rsipid method of estimation of, in 

urine, 133. 

the bolublo ferment of, 100. 

Ureides from normal acids, 1448. 
Urethanotolyloxamic acid, 834. 

Uric acid, estimation of, in urine, 1297. 

excretion of, in cases of leu- 

camia, 483. 

formation of, in the animal 

organism, 1340. 

influence of drinking large 

quantities of water on the excretion 
of, 848. 

products of the oxidation of, 

1448. 

salts, artiflcisl formation of 

sphasrolitliB of, 760, 

Uric acid-group, azinea of, 1341, 

Urine, hactexial, detection of albumin 
in, 136. 

calcium salts in, 484. 

carbohydrates in, 1802. 

- — detection of acetone in, 624. 

— detection of bile constituents in, 
136. 

detection of tannin in, 964. 

detection of uroohlomlic acid in, 

024. 

diastatic ferment in, 760. 

estimation of acetone in, 870. 

estimation of iodine in, 1288. 

estimation of phosphoric acid in 

619. 
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Trine, estimation of sugar in, 1359. 

— » estimation of urea in, 512. 

estimation of uric acid in, 1297. 

estimation of urobilin in, 1278. 

— excretion of balsams in, 600, 

— - hmmatoporphjrm in, 601, 1130, 
1279. 

buman, nitrogenous substances in, 

1277. 

in a case of melanotic sarcoma, 

484. 

— indigo red (indirubin) in, 860. 

influence of the administration of 

acids and alkalis on the reaction of, 
1528. 

normal, proteld in, 1130. 

optical estimation of albumin in, 

1403. 

passage of napbthol into, 98. 

rapid method of estimaling urea 

in, 133. 

unusual pigment in, 601. 

— Tolumetric estimation of albumin 
in, 627. 

volumetric estimation of chlorides 

in, 495. 

xanthine substances in, 1628. 

Urobilin, estimation of, in urine, 1278. 

in various diseases, 1278. 

Urochloralic acid, detection of, in urine, 
624. 

Uropepsin, 483. 

Uro-phosphates, 98, 

Uroptyaliu, 483. 

Urotrjpsin, 483. 

Utahite from Now Mexico, 274. 


V. 

VfrJeria ojfieinalij var. ain/mfifoUa, 
^ 280. 

Valerian exti-act, effect of, on the destruc- 
tion of sugar in the blood, 754. 
Valeric acid, 3-amido-, from the puti’e- 
faction of proteids, 948. 

— dii&onitroBO-, 417. 

Vanadic acid, estimation of, in vana- 
diotungstates, 247. 

Vanadiotungstates, estimation of vanadic 
acid in, 247. 

Vanadium fluorides, 884. 

Vapour densities, determination of, 635. 

density, experiments on, 253. 

of ammonium chloride, 1407, 

of sulphur, 381. 

pressure, constant, 781. 

of a mixture of two volatile 

Uquids, 1407. 

-7^ of copper potassium sulphate 
diloride and its solutions, 783. 


Vapour pressure of water up to 200 
atmospiieres, 1407. 

pressures of acetic add, Traub., 

903. 

of carbon tetrachloride and 

stannic chloride, Trams., 911. 

of dibonzyl ketone, Trams , 

626. 

of homologous compounds, 

969. 

of mercury, Trams., 629. 

of solutions, 386. 

of some aqueous salt solu- 
tions at 0®, 783. 

Vapours, dissociation of, by the silent 
discharge, 143. 

rofi*action and chemical constitu- 
tion of, 629. 

saturated, now method of deicr- 

mining tlio spodilo volumes of, 
Trans., 37. 

Vamislies, estimation of turpontinc in, 
1302. 

Vasclin, estimation of fats in, 1401. 
Vcgetable-ccU membranes, chemical com- 
position of, 238. 

Vegetable-organism, action of yeast on, 
287. 

Vegetables, estimation of pentoses in, 
768. 

Velocity coefficients of bases, 1413, 

— of lactono fonnation in the ease 
of certain hydroxy acids, 822. 

of reaction between bromic and 

hydriodic adds, influence of mineral 
adds on, 144. 

between metals and lialogons, 

1149. 

in gelatin, 638. 

of the halogenisalion of fatty 

hjdTOcarbons, 145. 

Veratrine, 585. 

— reaction for, 1562. 

Vcpatroldiue, 87. 

Veratroiiitrile, 712. 

reralrum album, nlkaloTils of, 87. 

alkaloids of the rhizome of, 

230. 

Vertebrates, relative alkalinity of blood 
of, 848. 

Vesuvian, composition of, 051, 

77cm /a3a, urtificial infection of, witli 
JBai’illa/t radicivola, 1580. 

saiim, composition of the seeds of 

1542. 

Ticine in seeds, 490. 

Vinyl alcohol, heat of combustion of 
633. 

Violan and onthochroito, idoulity ot 
407. 

Viscid substances, detenuination of th 
sp. gr. of, 520, 1147. 
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Viscosity of liquid carbon compounds 
and its relation to chemical constitu- 
tion^ 380. 

Vitell^, czystalline, 342. 

Vit^oses, 342. 

Vivianite, curious occurrence of, 156. 

yoaeangafmtida^ alkalo'id from, 337. 

Volcanic dust, occurrence of sUver in, 
277. 

Volumes, molecular. See Moleciilar 
Tolumes. 

specific. See Specific volumes. 

Volumetric analysis, the true or Mohr’s 
litre for, 1548. 


w. 

Waluewite from the Ural, 531. 

Water and alcohol, solubility of some 
substances m mixtures of, 794. 

— determination of the critical tem- 
perature and pressure of, 779. 

— distilled, detection of traces of 
copper in, 620. 

estimation of, in butter, 1300. 

estimation of, in minerals, 766. 

estimation of, in superphosphates, 

110 . 

“ estimation of oxygen dissolved in, 
616. 

— ^ estimation of the hardness of, 
1554. 

*— examination of, for contamination 
by gas-works, 117- 
— - expansion of, 8. 

hot, compressibility of, 634. 

solvent action of, on glass, 

634. 

——measurement of the quantity of 
light that enters, 2. 

— mineral, of Fenon de los Banos, 
Mexico, 279. 

• of crystallisation, influence of, on 

the oloctnoal conductivity of salt solu- 
tions, 141. 

recognition of the neutrality of, 

1136. 

— refifactive indices of, 629. 

sea, diffusion of fresh water into, 

970. 

— vapour pressure of, up to 200 atmo- 
spheres, 1407. 

volumetric composition of, 976. 

Waters, chalybeate, containing froe 
sulphuric amd, 1440. 

drainage, composition of, 765. 

— &om bare and cultivated 

soils, 859. 

— from hot springs in Ferguson 
I^nd. 280. 


Waters, mineral, estimation of free and 
combined carbonic anhydride in, 
862. 

estimation of lithium in, 

1292. 

natural, estimation of hardness of, 

116. 

potable, estimation of nitrates in, 

Tbanb., 320. 

estimation of nitric and 

nitrous amds in, 496. 

sulphurous, analysis of, 116. 

Wax, complete chlorination of, 812. 

paramn, stearin and stearic acid, 

analysis of a mixture of, 1400. 

white, composition of, 625. 

Wemerite from Chili, 143& 

Wheat, Bordeaux, analyses of, 1286. 

cultivation of, in a sterile siliceous 

soil, 10^!. 

development of, and formation of 

starch in the grain, 1285. 

Wheat-bran, arabinose from, 33. 

Wine, detection of artificial coloration 
in, 1563. 

detection of nitrates in, 961. 

detection of nitric acid in, 1551. 

estimation of dissolved solids in, 

123. 

estimation of hydrogen potassium 

tartrate, tree tartaric acid, malic acid, 
and mineral salts in, 371. 

estimation of malic acid in, 128. 

estimation of sodium chloride in, 

1398. 

fig-, 1135. 

— volumetric estimation of glycerol 
in, 369. 

Wine-lees, analysis of, 372. 

Wines, analyses of, 359- 

detection of free sulphuric acid in, 

768. 

— estimation of sugar and tannin in, 
1557. 

estimation of tannin and free tar- 
taric acid in, 1399. 

extraction of the colouring matter 

of, 1563. 

natural and plastered, sulphuric 

acid in, 1551. 

— plastered and mixed with sulphuric 
acid, distinction between, 123. 

— - condition of the sulphuric 

acid in, 123. 

mode of combination of sulph- 
uric acid in, 768. 

Wood-gum, 659. 

Wood-sugar, 659. 

Wool, influence of, on the material ex- 
change in sheep, 1392. 

Work, muscular, and protetd metabolism, 
£96. 847. 
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Wort, analysis of, 368. 
Wurtzite, synthesis of, 990. 


Z. 

Zanthine bases, formation of the ani- 
mal organism, 1340. 

Zanthines in unne, 1528. 

Zanthoxalanil, 902. 

Zanthoxalotoluidil, 003. 

Zenotime, occnrrence of, as an accessory 
constituent of rocks, 993. 
Zylalphthalide, dinitro-, 201. 

meta-, 200. 

nitro-, 201. 

Zylalplithalimidine, meia-, 201. 

nitro-, 201. 

Zylan, 659. 

Zylene, commercial, occurrence of etlijl- 
benzeno in, 1197. 

■ 3 : 6-diamido-4 : 5-dichlororthc-, 

1201. 

dinitrobromometa-, 1245. 

3 j 6-dimtro-4 : 5-dichlorortLo-, 

1201. 

orlho-, clilorobromo-, nitro-denva- 

tives of, 921. 

derivatiyes of, 921. 

Zylenecinnamene, mela-, 207. 

ortho-, 207. 

para-, 207. 

Zylenedisulphoneihylamide, meta-, 74. 
Zyionedisulphonic acid, bromo-, 74. 

ehloio-, 74, 

— para-, and its derivatives, 1374. 

Zylenes, molecular refraction and dis- 
persion of, Tbaits., 295. 
Z^lenesulphonic acid, meta-, 73. 

lodo-, 73. 

Zylidine, adjacent, ortho-, 1203. 

o-meta-, compounds ol metallic 

sulphides vritli, 1031. 

meta-, nitration of, 692. 

Zylidiues, ortho-, nitration of, 692. 
Xylidoethylphthsdimidc, 1208. 

XylitoL 668. 

Xyhmic acid, 668. 

Xylo-S : 6-quinol, 4 : 6-dichloro-, 1201. 
Xyloquinoline, amidometa-, 328. 

— nitrometa-, 328. 

Xylo-3 : 6-quinone, 4 : 5-dicliloro-, 1201. 
Xylose, 659, 667. 

coniiguration of, 1175, 1446. 

— estimation of, 1143. 

from Maize cobs, 1001. 

Xylyl ethyl ketone, meta-, 564. 

methyl ketone, 4-chloroiueta-, 912. 

para-, 1058. 

Zylylantipyime, 1863. 

2ylyl-2 :8-dimelhylpyrazolonc, a-meta-, 
1868. 


Xylylene hromido, ortho-, action oi 
ammonia on, 1353. 

Xylylglycollic acid, meta-, 664. 

para-, 564. 

Xylylglyoxylio acid, mofa-, 661. 
Xylylhydrazino, a-mota-, 1362. 
Xylylmethylpyrazolono, cr-meta-, 136J?. 
Xylylthiocarbimide, meta-, j)roparatio» 
of, TiLAirs., 405. 


Y. 

Teast, action of hydrogen fluoride and 
of fluorides on, 1532. 

action of, on the animal and Togo- 

table organism, 237. 

apparatus for tho manufacture of 

pure, 362. 

metaphosphoric add in the nuclei 

of, 477. 

pure, manufacture of, 1632. 

Yttrium hydride, 3157. 

Yttrium-earths, Reparation of, 1425. 

Yttrium-group, earths of tho, 984. 


z. 

Zero, absolute, determinations to tost tlio 
validity of Bersons^s, 619. 

Zinc, action of nitrosyl chloride on, 
Tbaks., 656. 

and manganese, sepavntLni of, 963. 

carbonate and silicato, ostiniatioia 

of, in calumino eontoiniug letul, b(>3, 

chemically pure, cause of the alight 

solubility of, in acids, 983. 

chloride, action of ammonia on, 

1157. 

ohroiniles, basic, 987. 

electrical resistance of, 5, 

olectrofytio cstimivti<ui of, as amal- 
gam, 1558. 

estimation of, in railway 

bleepers, 629. 

ethyl, action of liquid mrboaics 

anhydrido on, 288, 

— molecular refnu'lion and dis- 

perbion of, Tbanb., 296. 

metallic, estimation of, in ziiu^ 

dust, ^63. 

propionate, formation of, by tho 

action of carbonic anhydride on zinc 
ethyl, 288, 

seleniics, 262. 

spectrum of, 1. 

sulphate, now variety of, 992. 

sulphide, behaviour of prcjiarationa 

of, 881. 

new variety of, 154. 

sulphite, basic, 1357. 
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Einc tannate, 70. 

yolnmetric estimation of, 112. 

Zinc-bismuth alloys, 1158. 
Zine-lead*tin alloys, 267. 
Zinc-silver alloys, 1158. 
Zinc-Silvex^bismuth alloys, 1158. 
Zinc-silver-lead alloys, 267. 
Zino-tin-bismuth alloys, 1158. 


Zircon from Australia, 1169. 

— from North Carolina, 155. 
Zirconates of the alkalis and alkaline 
earths, 1431. 

Zirconic anhydride, action of magnesium 
on, 802. 

Zirconium hydride, 802. 
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ERRiLTA. 

VoL. LVni (Abstr., 1890). 

from bottom, /or “ (C 6 NH 3 Me) 2 ,H: 2 PtOl 6 ” read 

• “(05NB[3Me2)2,H2Pt01«.” 

„ top „ “isomerides** read “isomeride.** 

,. ,y „ " Malic orthotoluidide *’ read “ Malic orthotoluil.” 

„ bottom, „ “ Malic /8-naphthalide” Malic j3-naphthil,” 

„ „ „ “ketones” read*** ketoximes.” 

„ top „ «2HaO” „ “Hp.” 

VUL. LX (Abstr., 1891). 

from bottom, for “ -61*1 ” read “ -.61*4” 

„ „ delefe “approximate.” 

» for «+ 11*6” read “+14*0.” 

„ “-61-2” „ “-60*8.” 

„ top, „ “ Ctlyconic ” read “ aiuconic.” 

„ bottom, „ “ Quinine” „ ** Onmene.” 

„ Sippurylbenzcih^drazine^^ read SipjpitritfU 
hydrazine,^* 

„ bottom, „ ‘‘Stookiasa” read “Stoxiasa.” 

„ “alutamine” „ “glutamic aoi A” 

„ top, ,, “ phonyltoluylpentaao” read “ pheayltoluyl- 

propane.” 

„ „ „ “Duismore” read “Dinsmore” 

„ bottom, „ “a^-phenylmetatoluylpropane” read 

“ oiB-phenylparatoluylpropane.” 

„ top, ., “hydroxyazobenaene** read“hydroxyazoxyben^- 

ene.” 

„ „ „ “these plants” read “peas.” 

„ bottom, /a ?er/ “oxalate” efter “ diisobutylamine.” 

„ top, for “ Heat of capacity ” read “ Heat capacity.” 

„ bottom, „ “ Chlorethylidine ” read “ CAlorethylidtnui” 

„ top „ “ MAiShiJiHiBS” reod “ Maq-alhaSs.” 

„ bottom, „ “ J. Bbvad ” read “ I. Bb wad.” 

„ ** Iiuiidoneearhoxylic acid** read *^Lutidone- 

dicarboaylio add** 

„ top, „ ^^me^tdiydroienxylazoadmethenyV* read “meifa- 

kyderoxylenzenylaaoxmetheny^ 

„ „ „ “benzene” read “benzoin.” 

„ bottom, et sey,,far “ tropinio acid ” read “ tropic acid.” 

„ „ „ „ “carbonic oxide” read “ carbonic an- 

hydride.” 

for “ gas ” read “ steam.” 

>» top, „ Mdhyacrylio** read ** ll£eitAaerylie»* 
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Page Lme 
870 6 


905 

12 

918 

3 

946 

20 

955 

24 

962 

20 

989 

top, 

y» 

2 

999 

13 

1213 

20 

1287 

5 

1312 

23 

1813 

12 

n 

19 

1815 

14 

1846 

26 

1417 

8 and 9 


1480 4 

1^22 15 

1685 Table. 


VoL. LX (Ab&tr., 1891), 

from top, for “ bis own ” read “ his own* ” and innert footnote 
Lewkowitscli has replitnl (o this mtleittm 
in Jl 8oo. Ohem. lnd,j 9« 8 12 ; boo this vol. 
p. 511, line 8 ei 

,> „ „ ^^Tetraehlorotetreihoxaq'mnonehitdrone** rmd 

^^TeiraeklorotetrefhoJD^quM^drone.^* 

„ bottom, The formula for dlagotaiimo ac*id should read 
‘‘CeH8{OH)a-0O*0-O-CfiIT3(OIl)8-0OOU.” 

„ top, for “[2]29” «S89” 

„ bottom, „ “ &. Buisst ** read “ Q-, Bniosr.” 

» » „ “P. HoiMEiBTBJi** read “K. Lttdwio and K 

Tillnbb.” 

„ “ bypertungstat es ” read “ port uiiffBf at os,” 

»* fop* » '‘bypormolybdates*’ „ ** ponnolybdnloH.** 

» » „ ‘‘OA»+aO/' read “OJlan-aO,”. 

„ bottom, „ Meihylrosiudulone*^read*'MetftjflrokiuduloHe'* 

»* fop* >» **pbenylylucoBazono”r«jfd“i)h(}nylglucoBazono.*' 

» *, „ “C4FjNo04”rs<tri^‘‘0iirBNa()4.»* 

» ,, “OsHaOa” W^OfliraOa.” 

, „ „ ”27”rdfl5d«20-7." 

„ bottom, „ ‘‘418-6" +18-6” 

*1 top „ Metanifrodioxufri-* read jUTelanUrodihudr* 

ox^tn-r 

„ bottom, „ "a new ^seous compound, ;i/<ospAo®*f« sidjoAo* 
fluoride, PP^S " read " u guRoous compound^ 
thiophoBpboiyl fluoride, PP^ (boo Tliojfpo 
Bodger, Trans*, 1888, 7665 and 18&, 

» f®P> w ^orahtmolentdiydr^itamineihiocarlamide^* 

read “ ParahomobenahpdrMwcarbamidi:* 

« » >» ** J. MoITBSSIEH” “O. MOJTBBBlWrt/' 

The calcium nitrate was added to pot 10 oidy, the ammonium 
sulphate to pot 12 only; pots 9 and 11, as stated in the text, 
were control pots to which nothing was added. 


a*»BxsoirAjr» 80im,7Bnn<KBs xa oB»nrA»xxo nxa kajmw, bx.mabsiv*, um, 






